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PREFACE.

Tms brief treatise on the Geology of Georgis is
necessarily imperfect and unsatisfactory, in oconses
quence of the impoesibility of condensing the vast
amount of valuable matter into so small a space.
To do justice to the subject would require at least
one thousand pages.

No territory of equal extent in any part of the
world can compare with Georgia in the guantity as
well as quality of its metalliferous ores, the great
diversity of its useful minerals, and particularly her
inexhaustible mines of iron, gold, silver, copper, lead;
manganesé, tale, kaolin, precious stones, and the
matchless diamond. The object of the author is to
give a ‘general outline of the geology of the state
with its most prominent mineralogical, manufacturing
and agricultural features and capabilities, fine climate,
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and other advantages, which all immigrants and
citizens are desirous of knowing before they risk
their lives and fortunes on vague rumor.

The legislature of Georgis, from a mistaken notion
of economy, have for ages persistently refused to
appropriate a dollar for a geological survey of the
state, which would develop her mineral wealth equal
to more than doubling the value of her real estate
amounting to hundreds of millions of dollars, besides
bringing into our country an equal amount of capital
and skilled labor, by giving the necessary information
to those abroad who wish to know the adaptation
of this country to their pursuits in life before they
will come. Our proud and rich old state, by this
culpable neglect, is left a quarter of a century behind
.the age, and a blank in sciencel

We are under obligations to Colonel A. G. Butts
for the use of his valuable map of the state, which
we have confirmed by actual visits to the different
localities, where new counties have been made, and
corrections in various sections and railroad lines. No
more valuable map has ever been offered to the public
than his.
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GEOLOGY AND MINERALOGY
OF GEORGIA.

CHAPTERI.

INTRODUCTORY REMARKS. — REFERENCE TO THE METALLIFER-
ous ORrES, AND AGRICULTURAL RESOURCES OF TRE STATE.
— Her Gxus AxD Precious Brongs. — Tre ScuprerNoxe
Grare, MuscapiNg; Axp Mustaneg or TExas. — Distinor
Seecies. — History, &c.

By request of many friends of progress and hu-
manity, I have written a brief history of the geology
and mineralogy of Georgia, which, to be properly
understood, requires a preliminary account of the for-
mation of the whole continent, showing it to have been
cotemporaneous with that of the easternj also, its
topography, its water power, metalliferous localities,
and mineral treasures most useful in the arts; its
common school system, internal improvements, and,
above all, its present and prospective agricultural
resources, for the benefit of emigrants from the more
northern and western states, and also for information
to European immigrants, who wish to settle here and
become permanent citizens, and help develop the inex-. "
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10 GEOLOGY AND MINERALOGY

haustible resources and wealth of the Empire State of
the South.

There is no country in the world, of equal area, that
ean compare with Georgia for pleasantness of climate,
for diversity and quality of metalliferous ores and pre-
cious stones < from gold, silver, and iron, to the ame-
thyst, topaz, and brilliant diamond.

The water power is superior to other sections by
reason of the peculiar configuration of this part of the
continent, the rivers and streams, running at right
angles to the strata or mountain chain, producing mil-
lions of falls and rapids. The soil is not only diversi-
fied, but its fertility is equal to the demands of the
most extended system of agriculture — from the
growth of cotton or wool to the cereals, grasses, and
all kinds of fruits common to the temperate zone.

In North Georgia, the apple, pear, and quince attain
their greatest perfection. The peach and grape are
valuable and certain crops, the latter of which (of
one species) yields fabulous returns to the farmer and
vintner, with a trifling outlay of money or labor. This
species is the matchless Scuppernong, first discovered
on Scuppernong River, near Albemarle Sound, in
North Carolina, and indigenous, being found only in
that section, in South Carolina, and Georgia. It will
not grow north of thirty-five degrees north latitude,
nor at an altitude of fifteen hundred feet beyond

ghmy}m Neither will it live in any climate
s N\rons s
L A



OF GEORGIA. li

where the thermometer falls below ten degrees in
winter.

Its great value consuts in its entire freedom from
rot or mildew, or being killed by frost, as it does not
bloom till about the middle of June, when all other
grapes are nearly grown ; consequently it is in no dan-
ger of hybridizing, always bears a full crop, needs no
pruning nor expensive trenching of the ground, and
its yield is enormouns. The must from this grape, when
properly cultivated, will weigh, on (Eschle’s scale, nine-
ty-eight degrees of sugar. The official statement of the
department chemist in the Agricultural Burean (Dr.
Antisell) says that the wine capacity of this peculiar
grape equals that of any other native grape, reaching
fourteen per cent. of alcohol. Messrs. Garrett & Co.,
of North Carolina, say they have wine made from
this grape which bears comparison with the very best
Johannisberger, now selling in New York at eight dol-
lars per gallon. “ We have five acres planted, from
which we made, last season, six thousand gallons of
wine, — both red, white, and sparkling, — and know
older vines which have not missed a crop for sixty-five
years.”

The « Walter Raleigh Vine,” on Roanoke Island,
which was three inches in diameter in 1610, now
covers one acre and a half of ground, and last year
produced three thousaud dollars’ worth of wine*

* Bee Soﬁthem'Cnltivator, vol. xxviii. p. 441,
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One vine in Tyrrell County, west of Albemarle
Sound, last year is said, on good authority, to- have
produced over two thousand gallons. It is a natural
sparkler, and admirably adapted for the manufacture
of that kind of wine. The one on Roanoke Island
is described, in history, as the “ Lord Raleigh Vine,”
by Captain Hackluyt, who commanded an expedition
sent out by Sir Walter Raleigh, in 1608 and 1609,
being then in full bearing, and about as big as his leg,
and so heavily loaded with delicious fruit as tu cause
him to notice it so particularly, not having seen any
grapes of the kind in any part of Europe or Asia,
‘Whilst all other grapes grow in bunches, these grow
in clusters of twos and threes, or more. Both this
and the Mustang, of Texas, are rampant growers, and
rapidly become remunerative. Some of the varicties
of this nameless speciss do not ripen till the middle of
October, lengthening the vintage season for two or
three weeks — adding greatly to its valae. Dr. 8. B.
Buckley, of Austin, Texas, has the honor of being the
first author who gave public notice of the Mustang
grape of Texas, in a communication to the Academy
of Natural Sciences, of Philadelphia, in 1861. He
called it Vitis Mustangensis. Many of the varieties
of the Mustang, like the Muscadine, are worthless as
wine grapes ; but in Texas thousands of persons are
now cultivating the Mustang, not only for table use,
but for profitable wine-making, and large quantities
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of good wine were manufactured from it, during the
last two years, from the wild grapes of the swamps
and jungles. One man, near Galveston, has a white
varlety, which he considers: superior to any of his
large collection of different kinds of grapes. Both
this and the Scuppernong are such rampant growers
that they make the 'best of stocks for grafting, adding
greatly to their bearing qualities. It can be trained
om the usual arbors, but prefers trees to run upon.
Like the Banyan, whenever the branches fall to the
ground and get covered up in summer, they readily -
take root, and form a new trunk or stem to help fur-
nish food to the growing plant. Consequently it is
allimportant to attend to this habit, in either the
Scuppernong or Mustang, in cultivating a vineyard,
lest the crop be deficient for want of sufficient nourish-
ment. The previously described vine on Roanoke
Island is said to have over forty stems, independent
of the mother trunk. It will not grow from the cut-
tings, like other grapes, but must be rooted by cover:
ing up the branches in August.' This species and the
Mustang are classed, by most botanists, as varieties
of the Muscadine ( Vitis rotundifolia); but Dr. Buck-
ley contends that the Mustang and Muscadine are
distinct species, but the Scuppernong is only a variety.
This reasoning is hard to reconcile with facts. It is
more consistent to class the three species as a sub-
genus, for the fiuit is not produced from the current

-
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yéar’s growth, as is the case with all other grapes,
but on the spurs of one or more years old. Again,
the Muscadine is dicecious whilst the Scuppernong is
monacious. This marked and striking difference
characterizes them as distinct species, and their pro-
ducing the fruit in clusters, when all other grapes in
the world grow in bunches, constitutes another differ-
ence, which is unmistakable and as strongly marked as
that of any two species either in the vegetable or ani-
mal kingdom. ,

The Scuppernong, with its varieties, is unquestion-
ably the most profitable grape for wine ever cultivated
in this or any other country, requiring no skill, science,
or practical knowledge to grow or make the wine, and,
at the same time, brings its benefits within the reach
of the million. The wine, of equal age, will compare
with the best Rhine wine in Europe. '

‘When first discovered, the “Lord Raleigh Vine”
was in full bearing, and the fiuit ripe the middle of
September; and the winter after, Captain Hackluyt
sent several cuttings and layers to Queen Elizabeth,
but they all perished in the cold climate of England.
Governor Lane and Captain Phipps also gave a full
description of it to Sir Walter; but the name was not
known till 1840, when Dr. C. G. Wyche, of North
Carolina, gave it the name of “ Scuppernong,” from a
river of that name emptying into Albemarle Sound,
in Tyrrell County, gnd on the banks of whick it grows,
in the woods, in great abundance and luxuriance.
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Thismost valuablé grape is mow being extensively
cultivated in the Carolinas and Georgia. Drs. C. G.
‘Wyche and A.J. Butner are distingunished and reliable
authority, not only on the culture of this valuable and
peculiar grape, but on making the wine. Their experi-
ence extends over a period of half a century; and,
notwithstanding the wonderful results of their labors,
the deep-rooted prejudices of vintners and others pre-
vailed over the most glaring facts, and this king of
grapes has been neglected for two hundred and sixty
years, and the worthless European varieties purchased
at high prices, and attempted to be cultivated in a
climate wholly unsuited to their nature and habits.

The Mish, Thomass, and Flowers are varieties of the
Scuppernong, the two former much the best; but the
Flowers, ripening the first of October, is more valua-
ble, in consequence of greatly lengthening the vintage
season. This gives the vintner a decided advantage
over all competitors. Another great advantage is,
their never being subject to any disease or being
killed by frost, enabling him to engross the market
without fear of successful competition. Mr. Van
Buren, in his valuable book on the Scuppernong and
its Culture, says his vines, at five years old, gave him
half a bushel each; at six years old, three bushels
each; and, at ten years, he had seen them yield from
thirty to fifty bushels each, equal to two thousand
gallons of wine per acre, and increasing for years by



16 GEOLOGY AND MINERALOGY

cutting out the alternate rows as they become
crowded.

Owing to the high temperature and long seasons of
the Carolinas and Georgia, it is difficult, if not impos-
sible, to make & good wine from any European or
American grape brought from higher latitudes, in
consequence of the large amount of tartaric acid, and
their ripening too early, when the temperature is so
high that an undue fermentation produces a sour wine
by no means suited to southern tastes.

The late Dr. Williasn Hume, of Charleston, S. C,
was one of the most distinguished practical chemists
in this country, and made numerous experiments on
the wines of South Carolina and Georgia, but was
compelled to admit that it was impossible to make a
good wine, in the extreme south, from any grape,
except the Scuppernong and its varieties, because
most of the Carolinas and Georgia, Alabama, and all
of Florida, Louisiana, and Texas, are situated south
of the isothermal line which bounds successful grape
culture in Europe. The doctor’s experiments not
only applied to the analysis of the wine, but em-
braced a varied course of fermentation, in situations
from the surface, and common cellars, to one of forty
feet in depth; yet all would not do. The discovery
of the Scuppernong obviates all these expenses and
difficulties, and opens a new field for wine-making far
guperior to anything ever before known, and, when
in the w.
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properly cultivated, will produce a complete revolu-
tion in the traffic of that important article of commerce,
and, of late years, of household necessity, being a
handmaid of temperance, and adding to the health of
man. It was this great mistake of our ancestors, and
even our present neighbors, which has caused the
continued loss, for the last century;, of our orchard and
vineyard crop. The southern people are remarkably
credulous, and easily imposed upon, and will continue
to purchase northern fruit trees and grapes, without
reflecting that they may be valuable in the North, and
utterly worthless here. Heretofore the people of the
South have utterly failed to realize their expectations
‘simply because God placed each species of plant and
animal in the province adapted to its fullest growth
or development. This is proved every year in the
apple. Millions of doHars are expended in the pur-
chase of northern varieties, which have always proved
a total failure, in. consequence of not being adapted
to our climate. They ripen too soon, and rot. Of
late years a better spirit prevails, and investigation
forces the conviction of the necessity of a change in
our system of agriculture. This necessity has forced
thousands of southern farmers to adopt the culture
of southern seedlings, which are becoming not only
great favorites, but found to be capable of indefinite
improvement. The Shockley apple is a seedling of
Hall County, Georgia, which, as a keeper, has no su-
2
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perior, and, though not a first-class fruit, is equal to
the wants of the mass of mankind. The Buff, the

. Limber-twig, the McDowell, the Tender-skin, and the
Chapman Crab, and others, will not only furnish the ’
table, but will yield a cider which, by being clarified

and impregnated with carbonic acid gas, will make a

champagne wine that but few can detect from the

genuine, and will satisfy the tastes of most ordinary

men. ' -

It is the attention of our farmers and vintners to
these immutable laws of God that will enable them
to compete with any part of the world in the produc-
tion of apples, pears, and other fruits, and defy compe-
tition in grapes and wine-making.

Owing to the positive freedom from rot and mildew,
and exemption from frost, the Scuppernong grape

.~ enables the vintner to make wine at one half the cost
of any other grape cultivated, either in Europe or
America. The apple crop of North-east Georgia will,
in a few years, become equal to the supply of all the
South, and a surplus for shipment to the West Indies
and the Middle States. -

The State of Georgia is situated between latitude
80° 21’ 39" and 35° north, and longitude 81° and 84°
53" 38” west from Greenwich, or 3° 46’ and 7° 89’ 26"
west from Washington city. Its length is 372 miles
from north to south, and 256 miles from east to west;
containing 63,3974 square miles, and 40,574,400 acres.
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It is bounded on the east by South Carolina, by the
Atlantic Ocean and Florida on the south, by Alabama
on the west, and Tennessee and North Carolina on
the north, and contains 1,185,637 inhabitants.

Georgia was one of Lhe thirteen original states that
inaugurated the revolution, and secured to us inde-
pendence from British tyranny.

The southern part of Georgia is intertropical, and,
in many parts, healthy to all persons who have become
acclimated, and understand the necessary precautions
to secure health. For consumptives, no country,
except Florida, is better adapted or suited to their
condition, the temperature or atmosphere of which is
calculated to restore diseased lungs to a healthy con-
dition. All persons in the Northern States who can
avail themselves of these advantages should do so by
spending their winters here, at least in the incipient
stage of the disease, for we opine, from long observa-
tion, that the disease in its advanced stages cannot
be cured ; but in its first stages the effect of a southern
climate will create renewed secretions and consequent
sloughing off of the morbid excretions which clog the
free circulation of the blood and the healthy action of
all the respiratory organs of the lungs and liver. Itis
a want of knowledge of these facts which causes so
much unnecessary suffering in the human family.
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CHAPTER II.

ForMATION OF THE AMERICAN COXNTINENT. — THE AGE oF
THE DIFFERENT GEOLOGICAL SECTIONS OF GEORGIA, AND .
THEIR RELATIONS TO 0THER COUNTRIES.

WE will now devote a few pages to the formation
of this section, and show its geological relation to the
neighboring states, and then give, in detail, its min-
eral resources, water power, timber, and agricultural
capabilities, and present status, to comprehend which
it is necessary that we give a brief outline of the forma-
tion of this continent; showing the gradual develop-
ment of all its grand topographical features, from the
first germ or nucleus north of the great lakes to the
southward and westward, until the present epoch,
when the Atlantic Ocean bounds it on the east and
south, and the great Pacific on the west. These
limits, however, are yearly and silently being pushed
outwards by molecular force, and the vast increase of
coral plantations, with alluvial sedimentary deposits
from the elevated plateaus and mountain ranges above,
When the first dry land appeared above the ocean
level, north of Lake Superior, and extending north-
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eastward to Labrador, and north-westwardly to the
Arctic Ocean,—a distance of more than two thousand
miles, in an irregular crescent form, holding Hudson’s
Bay in its arms,—with a breadth of three hundred
to four hundred miles, — then all the south and west
was a deep sea, except a comparatively narrow strip
from Nova Scotia and New England to Georgia,
which was shallow water. No mountains then lifted
up their heads above the horizon to break the mo-
notony of the sublime and lifeless scene. Then no
animals or fishes moved on the land, or swam through
the waters — all was one vast solitude.

The next cataclysm or voléanic irruption upheaved
the mountain chains, — the Appalachians, the Andes,
and Nevada, cotemporaneously with the Himmalaya,
the Alps, and other leading ranges of Europe, Asia,
and Afiica,— which now rose above the surging waters,
and gave visible form to the eastern and western con-
tinents. It was during this time that the great fields
of plutonic and stratified pyrocrystalline rocks in
North Georgia and north-eastward, for a thousand
miles, were brought above the water. Then the
great west was a deep sea, including several counties
in North-west Georgia, and nearly all of Tennessee
and Alabama. During the long succeeding era of
repose called the carboniferous system, the extensive
coal-fields were formed, together with their superin-
cumbent sandstones, shales, and limestones — equal to
the wants of man for millions of years.
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In this age, or rather cycles of ages, the coal-fields
of North-west Georgia were formed. The next great
voleanic epoch completed the present configuration
of the American and eastern continents, by elevating
their various mountain ranges yet higher, to their
present height, or nearly so, forming their river-beds,
and adding immensely to the area of dry land, par-
ticularly in Europe, Australia, and America. This
force elevated the former sea-bed, and brought those
vast coalfields in the United States and elsewhere
above the water in many places, 8o as to be available
to man’s uses when the earth’s temperature became
adapted to his advent. The deep basins of that an-
cient sea now form our great lakes of fresh water;
and the beautiful Ohio, the Tennessee, with the
mighty Mississippi and her hundred tributaries, first
farrowed out their present channels, and checkered
the landscape, and rendered it a fit abode for man
and animals, and gave to it its present topography.

The vast tertiary region of North America, from
a mere point in New England, gradually enlarges
and widens, until it reaches one hundred and fifty
miles broad in Georgia; and when you pass the great
alluvial belt of the Mississippi, its area becomes im-
mense, and its relative position, on the plains and
mountain slopes of the Rocky Mountain range, with
its thousand intermontane valleys and basins, which
are now found to have heen vast ancient sea-beds,
upheaved by voleanic action, and now form an ex-
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tended, rich, and habitable territory, capable of sus-
taining scores of millions of inhabitants, — all prove,
beyond a doubt, that this vast range, for more than
a thousand miles wide and three thousand long, was
elevated above the sea level, long subsequent to that
of the Appalachians.

Sir Charles Lyell's opinion that the mountain
chains were elevated by gradual uniform force, or
molecular action, is not sustained by facts. Every-
where we find evidences of the most violent volcanie
action in the widespread disruption of the strata
for thousands of miles, which could not have been
effected wunless by sudden convulsion. Another
equally strong proof against his theory is the extinc-
tion of all the animal and vegetable species of each
eataclysmal epoch.

The recently revealed geology of the Rocky Moun-
tains, by Professor Hayden, confirms the above opin-
ion, and makes the elevation of that vast country to
~ have been since the deposition of the first tertiary
group, whereas that of the Appalachians must have
been long anterior to the silurian age.

The oldest sedimentary rocks, resting on the plu-
tonic axis, are highly crystallized, non-fossiliferous,
and perfectly stratified — alternating with metalliferous
veins, or rather layers, of iron, gold, silver, lead, and
other metals, embedded in a matrix of quartz (with
rare exceptions of lime and barytes), which were
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evidently deposited cotemporaneously with the enclos-
ing strata, and not formed by subsequent “segrega-
tion,” as generally taught.

The strongest proofs of this fact are, that these
miscalled segregated veins have no defined walls, as
miners term the sides of a true vein; and another
positive proof is the fact that they always have the
same “strike and dip” with the enclosing strata, and
the gold in that class of veins is of great purity,
whereas the gold in all “true veins” is always al-
loyed with other metals.

The formation of micaceous, talcose, and chloritic
slates of the metamorphic or primary non-fossiliferous
system is essentially different from the Taconic and
Silurian group. 1n the former the rocks are highly
crystallized, and devoid of any trace,of animal or
vegetable life, whereas the strata in which the
“true” and segregated veins of the Taconic group
are fossiliferous, and evidently formed by the erosion
of the older rocks. * At one point a stratum of quartzite
ten thousand feet thick and thirty miles long crops
out, composed of corallines almost entirely, is traversed
by gold veins, running nearly at right angles to the
plane of stratification, which, of course, were formed
by volcanic agency long after the deposition and
hardening of the strata through which they run; and
proving another fact, which is Hew in science, that
these gold veins were made after the introduction of

-

-
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animals on earth. This is an important fact, and
settles the question that there was a time, extending
through millions of years, when the earth was totally
devoid of life; and another fact, that only the lowest
zoophytes were first introduced, and by regular grada-
tions others were put on it as its temperature became
suited to their natures and habits, until vertebrate
animals and monocotyledonous plants were simul-
taneously placed here during the latter part of the
carboniferous age, and during the tertiary epoch and
alluvial, man and all lung-breathing animals, and
plants suited to their wants and sustenance, were
placed in their respective provinces to perfect the
plan of God’s creation.*

At least two thirds of all Europe and North Amer-
ica have been elevated above the sea level since the
latter part of the tertiary group was deposited, show-
ing that nearly all the south and west is of very recent

origin, geologically speaking. .

* It is not until the pliocene epoch that we find the remains of
mammalia, though Lyell says that specimens of fossil quad-
rumina were found, in 1837, in the cretaceous and eocene
formation in England and France, consisting of parts of an
orang, baboon, and monkey.— Lyell's Prin. Geol. p. 141.

The evidences of the remains of man are by no means satis-
factory at an earlier period than the tertiary: though foot-
prints are said, on good authority, to have been found in the
underlying shales and slates of the coal-measures of the car-
boniferous system of Pennsylvania.



20 GEOLOGY AND MINERALOGY

CHAPTER IIL

GEOGRAPHICAL DIvIisiONS OF THE STATE. — Fossin REmMAINS
1IN THE TERTIARY AND CRETACEOUS FoRMATIONS. — ¢ LOWER
OR SoUTH GEORGIA.” — CLIMATE. — SEAPORTS. — RAILROAD
COMMUNICATIONS BETWEEN SAVANNAH AND THE GREAT WEST
AXD NORTH. — BRUNSWICK.

Tae State of Georgia is divided into three great
geographical divisions, called Lower, Middle, and
North Georgia. It is also divided geologically into
the alluvial, tertiary, cretaceous, silurian, taconic, met-
amorphic, and plutonic. The first embraces the
coast-line, between the sea islands and the first es-
carpment of the pliocene, and resting at some ten to
twenty feet on a sandy post-pliocene formation. It is
gradually extending its limits, and will, in time, be-
come a very extensive region for rice culture. This
formation contains but few fossils, except the verte-
brata which constitute the great feature of the “fish-
basin ” of Charleston Neck, in South Carolina.

In the alluvium of all this coast, from Georgetown,
8. C, to the St. Mary’s in Florida, there. are unmis-
takable evidences of a subsidence of the land at a
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very recent period, geologically speaking. This is
evidenced in excavations at various points, where the
stumps of trees of the present forest growth are found
standing in sity, from six to eight and ten feet below
the surface. That catastrophe evidently destroyed all
the animals within its range, which must have been
very numerous, from the recent discoveries on the
peninsula of Cooper and Ashley Rivers in South
Carolina, and at four other points in Georgia. This
formation is rendered of great interest in consequence
of these discoveries, and the increasing demand for
the phosphates found in it, now so much needed in
restoring the exhausted and worn-out lands of these
two states, and also as an important branch of
foreign commerce, which is now only in its incip-
iency; and yet, during the last year, the demands of
England alone reached twenty thousand tons. Every
indication strengthens the opinion that these valuable
deposits of fossil phosphates are of considerable extent,
and by no means confined to South Carolina. From
the north-western limit of this formation to the buhr-
stone there are but few fossils. The land rises gradual-
ly for about thirty miles, when its altitude reaches
twenty feet. Here the land rises abruptly about
sixty feet, and forms another plateau for twenty miles,
where another escarpment occurs of about the same
height, clearly marking the ancient shoreline of the
ocean at those two periods.
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The eocene formation is bounded on the north and
north-west by the cretaceous and primary non-fossilif-
erous formations, the former of which is very extensive
in Alabama, and extends into Georgia as far as the
Savannah River, near Augusta, only appearing at the
surface at one point from there to Saundersville, in
Washington County; thence the southern edge of
this group zigzags to Pataula Creek, above Fort
Gaines, on the Chattahoochee River. The northern
terminus runs irregularly with the metamorphic rock
~until it nearly intersects the former line, forming an
acute triangle, its base resting on the Chattahoochee,
near Columbus. It underlies part of Clay, Randolph,
Muscogee, Richmond, Quitman, Stewart, Chattahoo-
chee, Marion, Schley, Webster, Taylor, Macon, Hous-
ton, Crawford, Terrell, and Washington Counties.
This formation is of limited éxtent, compared with
Alabama and other South-western States. It rests on
the primary non-fossiliferous system on the north, and
that extensive formation alternates with the plutonic
rocks of the Appalachian chain of mountains, af
ter stretching from Nova Scotia south-westward for
more than a thousand miles, to Georgia, where it sinks
beneath the metamorphic sediments of the azoic age.
It is in this plutonic and pyrocrystallized metamorphic
rock that the rich and extensive gold-fields of Georgia
are situated.

But to return to Lower Georgia. It is on the
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coast-line or tide-water districts, including numerous
sea-islands, that the celebrated “sea-island cotton” is
grown, which has become such an indispensable article
in the manufacture of the finer cotton fabrics. It can-
not be grown to perfection anywhere else than be-
tween Florida and Charleston, South Carolina, owing
to the peculiar tendency of atmospheric currents which
prevail, and bring the necessary plant-food for that
particular kind of cotton.

The next agricultural production which gives char-
acter and commercial importance to that section is
rice, which yields large crops, and is destined to con-
test for the supremacy with cotton, sugar, and tropical
fruits, the cultare of all which is so profitable. Since
the freedom of the slaves the culture of rice has fallen
off more than cotton,only twenty-eight thousand casks
having been sold as the production of 1870. South
Carolina made thirty-six thousand, Louisiana twenty
thousand, and North Carolina but three thousand,
while Florida, Alabama, Mississippi, and Texas all
give the meagre crop of less than one hundred thou-
sand casks. With proper culture, in a decade of
years, the same country will, in all probability, yield
two to three hundred thousand casks.

This region, embracing a large portion of the terti-
ary district, is the home of the “live oak,” so indis-
pensable in ship-building, and the long-leaf pine (Pinus
palustris), which farnishes such vast quantities of
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lumber for architectural and other purposes for this
country and Europe. It covers a breadth of from one
hundred to two hundred miles from the sea-shore in-
land, and extends more than one thousand miles, from
Virginia to Mexico.

It is from this inexhaustible field that the world re-
ceives her stores of rosin, turpentine, tar, pitch, and
charcoal. It is king of the forest, and, with limited
exceptions, on the alluvial land no other tree will
grow. Its height is from one hundred to one hundred
and fifty feet, and so thick is the growth and so dense
the foliage that no grass, weeds, or shrubs will live,
except the wire grass, which covers the ground every-
where, affording a rich and very nutritious pasturage
when young, supporting immense herds of cattle,
sheep, and other stock at little or no expense, and
when it matures the straw makes good rugs, hats, and
floorcloths, and will make paper. The alluvial dis-
tricts are confined to the rivers, creeks, lakes, and
estuaries, and are incredibly rich from the great quan-
tities of sediment brought down from the upper coun-
tries, and the rapid decomposition of the luxuriant
vegetation which the humid and hot climate soon re-
duces to soil for further production. In addition to
these causes, and the large extent of marsh lands, it
necessarily becomes a malarious district, and persons
living in it are subject to intermittent, bilious, and
" congestive fevers from the malaria always prevalent in
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the atmosphere during the summer and fall months.
Owing to these predisposing causes, it is essentially
necessary that all immigrants from our more northern
latitudes, and immigrants from the plateaus of Europe,
use every precaution against breathing this malarious
air after sunset, and till an hour afler sunrise in the
‘morning, during which time its specific gravity causes
it to settle near the earth; but the sun, rarefying the
air, lifts it above breathing distance. Consequently
situations on rivers elevated one hundred feet and up-
wards are more unhealthy than those on the low
banks, unless they keep indoors later. These fevera
evidently are caused by animalcular irritability, and
are cured at once by using any remedy which is read-
ily taken into the circulation, and destructive to the
animals,

All persons, however, undergo what is vulgarly
termed a “seasoning,” or acolimating fever, which,
with the young and middle aged, is generally light,
of short duration, and by no means dangerous; but
with children and old people, in the lower marsh dis-
tricts, it is quite different. Most of them sink under
its effects the second or third year. The seaports of
Savannah, Brunswick, and Darien are equal to any
on the Atlantic coast, the depth of water on the bars
being from fourteen to eighteen feet, and capable of
being deepened so as to admit the largest vessels.
Darien and Brunswick are small cities; but the latter
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is now being improved rapidly in consequence of the
energy and high appreciation of the importance of in-
tercommunication with other communities, who can
add to their wealth by codperative action, which in
her case is only obtained and secured by extended
feeders, or arms of intercommunication, by which the
large, populous, and wealthy communities of the Great
West are made directly and reciprocally interested in
changing their line of trade with the great outside
world. This spirit, and the completion of a first-class
railroad from thence to Macon, and another to Albany,
and thence to Mobile and New Orleans, will place
Brunswick in the front rank as a shipping point, and
soon give her a population of twenty thousand or -
more. l

Savannah is the principal seaport of Georgia, and
is rapidly improving. It contains about twenty thou-
sand inhabitants, which doubtless will be doubled in
the next ten years, composed of a highly enterprising
and farseeing people, who possess in an eminent de-
gree all the noble traits of character which constitute
commercial greatness, .and consequently prosperity.
Owing to the exercise of these principles, Savannah is
rapidly stripping the laurels from the brows of the
commercial metropolis of the Carolinas, chiefly from
the comstruction of far-reaching through-lines of rail-
roads, which traverse the state from the seaboard, by
way of Macon and Atlanta, to Nashville and the Great
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West, and by way of Augusta and Columbia to
‘Washington city and New York.

At Dalton, in North Georgia, a main through-line
railroad from New Orleans to the national capital and
New York traverses East Tennessee and Virginia for
hundreds of miles, between the Blue Ridge and the
Alleghany Mountains, through one of the most lovely,
picturesque, and magnificent valleys in the world,
called by European travellers the “Switzerland of
America.” Another through-line from New Orleans
passes through Atlanta, Gainesville, and on through
South Carolina, and north-eastward to Washington
city and New York, which being the shortest and
best grade, will be run through in less than fifty hours.
It is called the Atlanta and Richmond Air-line Rail-
road, and is being built mostly by individual subscrip-
tion. The state indorses their bonds for twelve thou-
sand dollars per mile, and its completion is fixed at
.eighteen months.

Many other railroads are bemg built in different
parts of the state, which in a few years will give
every facility to the farmer, the manufacturer, and
merchant in cartying on their business, and develop-
ing the inexhaustible resources of our common
country.

- Two first-class roads are under way from Cincinnati,
Ohio, by way of Knoxville, Tennessee, and by Chatta-
nooga to Georgia, and several to Alabama from Dal-

3
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ton, Chattanooga, Cartersville, and Atlanta, which, in
addition to those between Atlanta and the coast, will
give ample facilities for travel and transportation be-
tween Georgia and Alabama to the farmer, merchant,
and miner. ,

The experiments of intelligent men- of late years
have proved that the culture of the peach, the olive,
and the grape is capable of being highly remunerative
in those vast sandy plains, which cover one third or more
of the state, and are considered worthless after the
pine forests shall have been removéd. This discovery
is of immense importance, and will enhance the valne
of our domain untold millions. Another source of
wealth, now hardly thought of, and never estimated,
is the extensive phosphate beds in the pliocene belt
of the coast, which extend at intervals from the Sa-
vannah River to Florida, which are proved to exist
by actual discovery at four different points. The
same evidences of a subsidence of the land in Georgia
exists that do in the Fish Basin of South Carolina.
The discovered facts in Georgia prove the same fossils
to exist, together with the same kind of vegetable
proofs, as the trees in situ, showing that the same ani-
mal and vegetable life was in existence in both states
at the same time; and, as “like causes produce like
effects,” there can be no reasonable doubt of the ex-
istence of the same manurial phosphates in the same
formation in Georgia as that of the celebrated Fish
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Basin of South Carolina, thus exempting us from de-
pendence on our neighbors. Yet another source of
wealth, which will in a few more years be made avail-
able, or brought into use, is that of the immense de-
posits of porcelain clay, which can be made to pay
handsome profits by being worked, and thus supply a
needed demand without relying on foreigners, who
drain our country of money yearly for articles we can
make ourselves, not only better, but gheaper, besides
adding continually to our stock of the precious metals,
and giving increased prosperity to our country. We also
have unlimited resources in marls, equal to the employ-
ment of any number of manufacturers when a denser
population shail demand their labor. Added to which
no more profitable industrial pursuit can be offered
than the culture of the sugar-cane, which grows luxu-
riantly, and produces equal to that of Louisiana and
Florida. This staple product will increase as popula-
tion increases, and its demands mus¢ be supplied.

The great truth of the wonderful effects of deep
ploughing was exemplified the past year in Louisiana
by the introduction of the steam plough, only five of
which as yet have been brought into use in the United
States, whilst 26 hundred are in use in England, Ire-
land, and Scotland. This ©one, in a sugar plantation,
ploughed part only of a farm to the depth of thirty-
two inches, and the balance of the farm was ploughed
with mules and the common plough about nine inches
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deep. The result was, a little over fifteen hundred
pounds of sugar per acre was made by the steam
plough more than the other. As they cost six thou-
sand dollars, small farmers cannot use them; but they
can benefit by the facts, and plough less land, and
plough it deeper, at least every three years; and by
turning under a heavy coat of grass or weeds in sum-
mer, with a few bushels of lime per acre to decompose
the vegetable matter, and combine with its elements
to make plant food, the farmer can safely rely on a
large annual increase in the productiveness of his
land, and in a few years be able to adopt the best and
most prefitable system.
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CHAPTER IV.

MippLe Grorera.— Civi. AND GEROLOGICAL - DIvisioxs. —
. REFERENCE TO THE MOUNTAINS. — ALTITUDE OF BLUB
RipgE. — ““ CorroN BeLr ” ror UprLANDS. — CorrOoN Fac-
TORIES IN AUGUSTA AND CoLUMBUS. — TEMPERATURE OF
WeATHER. — PEACH CULTURE. — PHOSPHATES OF LOWER
GEORGIA TO BSUPPLY HER FERTILIZERS. — “ DorN MINE
Gorp BEeLr.”’— GALENA. — PrECIOUS STONES. — OLDEST
FossiLs oN EARTH. — AGALMATOLITE, RUTILE, &C.

TaE second great civil division of Georgia embraces
part of the tertiary district, and extends northward to
the ¢ounties of Lincoln on the Savannah River, Clarke
on the Oconee, and Harris on the Chattahoochee,
adjoining Alabama, and has been long knmown as
Middle Georgia, comprising the central part of the
-state, and the best part of the “cotton belt” for the
growth of “uplands,” in contradistinction to “sea-
islands.”

The altitude of Middle Georgia varies from three
hundred and fifty to six hundred feet. More than half
of its area has a clay subsoil, sufficiently intermixed
with sand to make it one of the most productive
-regions in America, with a proper system of agricul-



88 GEOLOGY AND MINERALOGY

ture, in which a large majority are wofully deficient.
The prevailing system is shallow culture, large sreas
to the force, and no rotation of crops, until the soil is
exhausted, and then remove west and buy fresh land!
By a course of rotation, subsoiling, turning under
green crops, and the addition of lime and manure,
— which is only available by having a meadow to sup-
port stock,— then the Middle Georgia farmer may
laugh at reverses and live a prince.

The trend of the strata generally corresponds to
that of the mountain range, sixty or eighty miles off.
As before observed, the great central axis extends
from the stone mountain in De Kalb County for a
thousand miles to Nova Scotia ; but there are at least
four lateral, nearly parallel axes in a distance of five
hundred miles, which diversifies the soil and affords
a wide range for the outcropping of metalliferons
weins, which are very numerous and generally remn-
nerative. The width of this disrupted belt is about
one hundred and fifty miles. The rivers and smaller
streams (except the Chattahoochee) on the eastern
slope run at nearly right angles to the strata and .
mountain chain, producing innumerable falls and
-rapids, suitable for manufacturing purposes. The alti-
tude of the mountains varies from three thousand to
four thousand feet, and one peak —the Tray Moun-
tain, at Nacoochee —is five thousand feet. Farther
north-east, in Buncombe County, N. C, the Black
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Mountains tower up to the height of nearly seven
thousand feet, being the highest land east of the
Rocky Mountsins. In Georgia the mountains are
from two hundred and fifty to three hundred miles
from the Atlantic, and about seventy-five miles from
Middle Georgia, and consequently the middle belt
comes in for a comparatively small share of water
power, though amply sufficient for a population of at
least two millions more than she now has. Augusta,
on the Savannah River, and Columbus, on the Chat-
tahoochee, adjoining Alabama, are the most favored
points in this section, both being situated immediately
below the primary formation, the termination of which,
and its connection with the cretaceous and tertiary,
produce that chain of falls so conspicuous from Ala-
bama to the Potomac, plainly marking the ancient
shoreline of the ocean during the deposition of the
permian group of the Carolinas and Virginia, enclos-
ing the narrow coal-fields of Deep River and the James
above Richmond.

The falls at Columbus and Awugusta have been im-
proved by some of the finest flouring mills and cotton
factories in the South. One extensive cotton factory
of fifteen thousand spindles and six hundred looms, in
Augusta, is represented by Senator Sprague, of Rhode
Island, as being the most perfect, profitable, and best
conducted factory in America, which is the highest
encomium, as he is by far the most extensive manufac-



40 GEOLOGY AND MINERALOGY

tarer of cotton fabrics on the continent. It pays’

over twenty per cent., and all manufactories in the
South, where properly conducted, pay a much better

interest than in the North, in consequence of the mild-

ness of the climate, and the greater cheapness of liv-
ing, together with saving in freight and fuel, all con-
spiring to give a decided advantage to the southern
manufacturer. _
Angusta contains eighteen thousand eight hundred
inhabitants, -eight thousand of whom are negroes.
This city is conceded by all travellers to be one of the
most beautiful in the United States. Her streets are
very spacious — from seventy-five to one hundred and
fifty feet wide, and planted with four rows of trees,
exceépt Broad Street. This gives the impress of com-
fort and pleasure, to which is added a bountiful supply
of water from the canal, sweeping away the filth and

dirt into the river, cooling the air in summer, and -

giving health and pleasure to her industrious and in-
telligent citizens, who are pious, honorable, and enter-
prising, with a hospitality unsurpassed by any people
in the world. Augusta must soon become a great
railroad centre, which will attract capital to convert
her surplus water power into active means.

The yellow fever once raged in this city to an
alarming extent, caused by reckless disregard of every
sanitary regulation. It was thus in Philadelphia in
Dr. Franklin’s day; but in the fature it is hardly prob-
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able that the yellow fever will ever again visit either
place. At least there is no necessity for it, and if it
do happen, it will be attributable to culpable neglect
on the part of the official citizens.

The great flood in the James River last fall ought
to influence the city council of Augusta to prepare
for a similar catastrophe (for it will certainly come)
by building a levee, which would not cost the fourth
part of the destruction incident to an overflow of the .
city, independent of the loss of life, which it is the

-bounden duty of the city fathers and public officers to
carefully guard and protect. The city is built on allu-
vial land, and the same laws which operated to form her
present banks or plateau will again operate to elevate
it still higher. Thus it is in Italy and other countries.
Their embankments are raised every quarter or half
century to compensate for the filling up the river bed
with the gradual and unnoticed debris from the indus-
tries of thousands of people. The relics of antiquity
above this city, at Stalling’s Island, will claim our at-
tention in another chapter, as constituting one of the
most interesting links in the great chain of events

- which have been partially developed since the discov-
ery of America. Numerous rélics of antiquity, of in-
estimable value, have been lost for want of a proper
mediam of action through the government, and a suit-
able repository to preserve them for future use.

Columbus, on the opposite side of the state, on the

-
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Chattahoochee River, is yet but a small city, situated
at the head of steambost navigation, and considered
to be quite healthy. She is destined to become a con-
siderable cotton mart, as well as manufacturing centra.
She now boaats of one of the largest cotton factories
in the South, running twenty thousand spindles and
four hundred and eighty-five looms. She has msany
other factories, and a surplus water power equivalent
to half a million spindles, with all their accompani-
ments. It is a beantiful city, peopled by a high-toned,
intelligent, and energetic people, who have ambition
and determination of purpose to carry out any lauds-
ble pursuit, and deserve help in capital to develop
their purposes. She must also have other railroad
facilities, but her destiny lies in her magnificent water
power, which is equal to the safe investment of mil-
lions in manufactures.

It is here the peach reaches its greatest perfection,
and exceeds that of all other countries on the globe in
its unequalled flavor and lusciousness. The climate
is mild, seldom indicating twenty degrees in winter,
but its general temperature ranges between thirty-six
degrees and sixty degrees. In summer the thermom-
eter frequently rises to ninety degrees, and sometimes
to ninety-five degrees, but only for a few days. Ioce
is seldom formed, and snow sometimes does not fall
for several winters ; at other times it will fall several
inches deep, but soon disappears. The chief planta-
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tion crop is ocotton, though many farmers raise corn
and wheat sufficient for home consumption. That of
wheat is of very superior quality, surpassing in weight
the wheat of all other countries, weighing from sixty--
eight to seventy pounds per bushel, and, with ordinary
culture, produces from teén to fifteen bushels per acre ;
by the use of giano and bone dust sometimes forty
bushels are realized. Even larger crops could be
made by the addition of green crops and deep plough-
ing. The important fact has lately been discovered
that the wheat of Middle Georgisa, and similar climates
in the Carolinas and Alabama, contains from sixteen
to twenty pounds less ‘of moisture than northern
wheat, and consequently will make a flour requiring
that much extra water to be added in making bread,
which the baker has to pay for when he buys flour
from northern wheat. This fact was discovered by
repeated losses in shipping flour for many years from
both sections to the West Indies and South America,
all manufactured from wheat grown in the North or
‘West soured, more or less ; but the flour from Georgia
wheat kept sweet and good, from its .freedom fro
moisture. )
These facts and subsequent investigations have sat-
isfied all dealers, and given a higher value to southern
wheat, and led to the issuing of a patent to General
Lee, of Philadelphia, for depriving flour of northern
wheat of ité moisture, by passing it into a long cylin.
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der, thirty feet by three feet diameter, of iron, heated
to the proper degree by a farnace, through which the
flour passes slowly, from end to end, as it revolves, and
finally is emptied into the packing-room deprived of its
moisture, thus fitting any wheat for a tropical market.
Most of our lands are deficient in phosphate of
lime, and it should be supplied with it in the form of
guano, or bone dust, or the carbonate of lime, put
upon greensward in August, which before spring will
chemically combine with atmospheric and earthy min-
eral elements, and answer the same purpose, though in
a less degree. Two hundred pounds of any kind of
phosphates of lime per acre will, with properly pre-
pared ground, yield from double to three times the-
crop of unmanured land. All wheat crops, if properly
Jed, will be equal; the number of grains in each head
will always be the same, and, if full fed with proper
food for both the stock and grain, then the crop will
reach eighty bushels per acre; but the farmer must
learn the important fact that it requires a different
kind of manure or food for the stock and the fruit,
and he must learn what kind of manure is best adapted
to his lands before he invests money and labor fruit-
lessly. I have known many farmers in South-west
Georgia purchase Nova Scotia plaster (sulphate of
lime) and apply it to their lands when they already
contained too much, and they not only lost their
money, but their labor. Some lands are deficient in
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potassa, and will not bring a remunerative crop of
Irish potatoes. Some lack ammonia, and some nitro-
gen. All must be supplied, or the farmer suffers a loss
of labor and money, In Muscogee County oats and
rye yield full crops, and bailey, though but little culti-
vated, is not surpassed anywhere, Even clover suc-
ceeds well on all clay lands, if sown with timothy or
herds-grass, upon Jand well turned under and sub-
spiled in -August or September with wheat or oats,
the ground we]] pulverized apd rolled, The wheat or
oats will protect the clover till harvest, and, when the
grain crop is cut off, the meadow grass will protect it
till fal] from the hot sun, and the next year the clover
will have pushed its roots deep into the prepared
ground, and asks no protection, yielding from three to
four tons of rich, good hay per acre. The third year
it may be turped under, with a slight dressing of lime
to decompose it and form plant food for the coming
crop, which will be nearly doubled, without any other
manure whatever; but with an addition of one hundred
ortwo hundred pounds of superphosphates or guano, the
crop will be more than doubled, and in the mean time
add largely to increase the fertility of the lands by its
chemical combinations, and, as a nutritious provender,
doubles the farmer’s stock yearly, which, independent
of the profits from beef, butter, cheese, milk, mutton,
and wool, will certainly increase the production of the
grounds nntil they attain their fullest capacity, instead

£~
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of exhausting them as heretofore, It is an established
maxim with farmers of England, and parts of our own
country, that it is impossible to keep up and improve
a farm withowt stock ; and it is quite impossible to keep
up stock withaut & meadow ; hence the great, and, we
may say, paramount importance of adding largely,
each year, to the area of pasture and meadow lands,
80 as to produce the necessary plant food. The vaat
manurial beds, in the lower districts, of the phosphates
of lime and marls, similar to those in the celebrated
“ Fish Basin” of Charleston Neck, when fully devel-
oped and e:_;pl,qred, will enable the farmers of Georgia
to recuperate their worn-out and exhausted lands at a
trifling expense compared with the present system, as
they can get them at less than half their present cost.

Look at Pennsylvania forty years ago, when she was,
like Georgia, a terra incognita as to her mineral re-
sources. Look at her to-day, with the advantages and
results of a geological survey, and you see her iron
and coal fields developed, and teeming with life and
the busy hum of machinery, her canals and railroads
groaning under the loads of mineral wealth, long hid-
den from sight, and her prosperous and happy people
rejoicing in their prosperity; whilst Georgia, with more
and richer iron mines, with coal enough to supply the
wants of five millions of people for two thousand years,
exclusive of her inexhaustible gold, silver, and copper
mines, herdiversified other valuable metals and minerals
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useful in the arts, which Pennsylvania Aas no¢ ; and
last, but by no means least, the Empire State has a
diamond district equal in extent to that of Brazl,
and capable of supplying the wants of fashion and
caprice for countless ages. Yet with all these facts
- paraded before them year by year for half a century,
the legislature refuses to appropriate the contempti-
ble sum necessary to make these magnificent additions
to her wealth. All other civilized states and nations
have surveyed their territories, not only as a matter
of direct interest to their citizens, bat for the advance-
ment of science. In Europe,and the Northern and West-
ern States, if any one wish to ascertain the geology,
mineralogy, or topography of Georgia, he looks in vain
through the national and state libraries for the cow
eted information. He is informed there has been no
survey of the state ; and Georgia is a blank in science/
The seeker after knowledge wonders why this seem-
ing anomaly should be. Is it the love of the almighty
dollar? No. It s political dishonesty and partisan
prejudice.  This disgusting and damning principle
has cost Georgia more than five hundred millions of
dollars, kept her poor and dependent for bhalf a cen-
tury, and now leaves her thirty years behind the age
in the progress or race of nations after fame and
knowledge.

It is a source of much regret to all lovers of science,
of progress, and the advance of the arts in Georgis,
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that the legislature refused to make an appropriation
for a geological survey of the state, in consequence of
partisan differences of opinion, and wrangling about
abstract principles which are beyond their reach.

Half a céntury has passed, and the proud old state
looks at her sisters, some of whom are yet in their
leading-strings, and blushes to find them all far ahead
of her in the march of science, and her name a blank
on the page of progress! An appropriation of the
small sum of fifty thousand dollars would enhance the
value of her real estate at least five hundred millions
of dollars, and infuse a spirit of emulation and ambi-
tion equivalent to as much more. This is no day-
dream. It is the result of the immutable laws of God.
Every year we see the rapid march of power and
wealth, population, and progress in the arts in
the Great West, and on the Pacific coast; large
cities are built in a year, or ten years, and they
attract population, which makes wealth by creating
new values. Chicago, Cincinnati, Omaha, Mil-
waukee, and a hundred places have thus become
great commercial and manufacturing centres as if
by magic. Atlanta is another glaring instance,
which should teach many of our snail-gait citizens a
useful lesson — that great ends are never attained by
penurious means ; consequently men of enlarged ideas
should be elected to first govern a city in its incip-
iency; otherwise it will sink into that insignificance
which corresponds with their own littleness.



OF GEORGIA, 49

CHAPTER V.

Dorx Mine Gorp Berr. — DivrERENT PROCESSES OF WORK-
i8¢ GoLp Ores. — THE ARASTRA, — THE STAMPING MILL. —
SYSTEM OF AMALGAMATION. — SMELTING FURNACES. — Rus-
8IAN ProcEss. — FERTILIZERS. — DixoN CoMPOUND.

TrAVERSING the state from Harris County on the
Chattahoochee to Columbia on the Savannah River,
is a narrow gold-ficld, which, as yet, has been but
superficially explored, only a few mines having been
worked. The Broomhead Mine, formerly known as
the Columbia Mine, in Columbia County, was worked
for twenty years, before the war, to the depth of one
hundred and fifty feet, yielding large profits; but
during the war the machinery was destroyed, and the
mine suftered to fill up with water, which remains in
that condition for want of capital and the proper kind
of labor. Several others are in the same condition,
all of which are capable of being made to yield good
profits. The veins vary from two to five feet in thick-
ness, and dip from sixty-five degrees to eighty degrees,
with a strike of forty degrees north by east and south
by west. The matrix of all the veins is the same —

4
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a compact, whitish quartz, containing from five to ten
per cent. of sulphuret of iron, in which most of the
gold is imbedded in the state of an impalpable powder;
but some of it is found massive and integrated in the
solid quartz. This gold has ‘but little alloy, assay-
ing from nine hundred and twenty to nine hundred
and fifty. ,

Considerable -loss is occasioned by a want of sys-
tem and proper machinery. It is generally all worked
together, whereas the different kinds should be as-
sorted and worked separately, by different processes,
the quartz ore crushed and amalgamated by itself,
and the sulphuretted ores roasted in a furnace so as
to expel the sulphur, and then subjected to amalga-
mation or smelting, — the latter process being much
the best, provided the ore contain enough lead to serve
as a flux; otherwise litharge must be added, and the
heat adjusted carefully so as not to waste the gold by
sublimation. The smelting process has not yet been
adopted on a working scale, though no doubt exists as
to the great difference in the yield from the two
processes; but the cost of furnaces and the material
used as a flux prevents most people from adopt-
ing it.

The usual method of working gold ores, in Georgia,
is by amalgamation, after the ore has been reduced
to powder by a stamping mill, or crusher — the mill
by all means the best. The stamps are made of cast

-
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iron, seven or eight inches square, and about eight
inches deep, with a socket to receive the wooden shaft
of post oak or hickory, sixteen feet long, which, with
the chilled stamphead, should weigh from five hun-
dred to six hundred pounds; even eight hundred
would be more profitable. This, by the aid of a cam,
is raised eighteen to twenty inches, from three to four
times each revolution of the wheel, reducing the hard
quartz ore, containing the gold, to powder, which, by
the help of the water flowing into the stamping bed,
is forced through fine screens of copper oriron, upon
an inclined platform covered with sheet copper coated
with quicksilver, from whence it passes into reservoirs
of ‘quicksilver, into which the water pours, and forces
the sand from these on to inclined planes, sixteen feet
long and eighteen inches wide, covered with woollen
baize cloth, which arrests another portion of gold and
much of the sulphurets. These cloths are washed off
every hour into a tub, to be ground over by an arastra.
The.sands, and such gold as still refuses to be canght,
pass into long, slightly-inclined reservoirs, where
the sediment is collected and removed once.a day,
and ground and rewashed ; yet, after all, there remains
a considerable amount of gold, which, for want of
proper means, is lost to the operator, amounting to
about one fourth, and another fourth is chemically
combined with the sulphurets, which renders it im-
possible, for any system ef amalgamation, or any
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mechanical means, to save, except by solution in
nitro-muriatic acid, or &y smelting in a suitable fur-
nace. By either process more than twice as much, and
some kinds of ore yield more than three times as
much as by the best process of amalgamation, But
one objection opposes its introduction, and that is
now, to most parties, insuperable: it costs too much,
and requires more skill and practical knowledge than
most miners can command. Some years ago, the au-
thor, after making numerous experiments in Georgia,
shipped a quantity of the sulphuretted ores, from dif-
ferent veins, to New York, and continued the experi-
ments in various ways, and by the use of different
fluxes, and fully satisfied himself that nearly half the
gold was lost by the ordinary processes. He then
corresponded with the Emperor of Russia relative
to his process of smelting the gold ores of the Ural
Mountains, who kindly furnished every information .
through the mining superintendent and his minister
plenipotentiary at Washington, which confirmed for
mer experiments, and satisfactorily proved that all
the auriferous sulphurets of iron, copper, and lead, in
Georgia, contain, as before shown, at least twice as
much gold as we obtain. Colonel Stevens, of New
York, learning these facts, took out a patent, in 1866,
for what he termed the “ Stevens flux,” under which
flimsy subterfuge he made money. It consisted of
fluoride of calcium, which, he pretended, was a new
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discovery, and thus gulled many of the credulous, by
exhibiting large yields from ores considered poor by
other processes. Expending large sums of money in
expeériments, and constructing furnaces in Georgia,
the whole fell to the ground, and the colonel and his
coadjutors lost their expected fortune,

The success of Colonel Anisoff, superintendent of
the Russian mines, proves that smelting gold ores can
be effected profitably on a large scale, and also that
such ores do contain a much larger percentage than
the miner in the United States now obtains. The
old dogma that gold does not exist except in the me-
tallic state is false.

Some few of our mills use the galvamzed copper
plates; some use the mercury under the stamps, and
take out the amalgam once a day; but this is a very
wasteful process, in consequence of the loss of mercury
by continued attrition, by dividing the quicksilver into
fine, partially oxidized globules, which float off and
carry the fine gold with it, and defy all means to
arrest or save it in that state,

A mill of good construction will reduce from two
to three tons of ordinary ore per day to each stamp,
which, as before stated, should weigh from five hun-
dred to eight hundred pounds. The stamphead should
be cast in two pieces, the one for the reception of
the shaft, and the other of chilled Franklinite, fixed
80 a8 to be readily replaced when it wears out, which
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will last four times as long as common cast iron. The
former contains sixteen per cent. of zinc and seventeen
of nfanganese, which causes it to wear away slowly
in streak powder, whereas the iron stamp crumbles
away in visible grains, frequently as large as flax
seed, owing to the different form of crystallization
of the two combinations. Twelve stamps are equiva-
lent to the reduction of the ore from the labor of two
miners and eight hands, a team-driver and two
millers, and one captain or suaperintendent,-— all at
an expense of twenty dollars to twenty-five dollars
per day, averaging twenty tons on a first-class vein,
and about ten tons on ordinary ones. The gold ores
of Georgia, on an average, have a lower range than in
North Carolina, both in productiveness and facility
of redaction. They vary from three dollars to twenty
dollars, with occasional small veins of forty dollars,
sixty dollars, and even one hundred dollars per ton.
The cost of a twelve stamp mill, with water power, is
about one hundred dollars per stamp, but much higher
with steam. The most of the mines are within easy
range of water power.

In a few years, when our iron mines are improved, and
forges, furnaces, and steam engines, tools and all min-
ing machinery, are manufactured Aere, then the miner
can build a mill at least fifty per cent. cheaper, and
thousands will engage in the business who are now
deterred from it by the high prices of machinery, and
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the delays and cost of transportation. 'We have some
mills made in Rhode Island, some in New York and
Philadelphia, and some few in Georgia, of the first
class; from twenty-four to forty-eight stamps, with all
the appurtenances, costing from twelve thousand dol-
lars to forty thousand dollars: yet the best and most
expensive mills and outfits have in all cases proved
failures, in consequence of want of practical knowledge
of the business. Many of the superintendents of
mines were men of unquestioned talents and integrity,
but totally ignorant of the business in which they
engaged. They possessed every qualification except
practical knowledge, which is indispensable to success ;
and when a superintendent pogsesses these requisites,
we will guarantee a brilliant success on any of the
gold veins in this region. The ores in- Hall County
are not so rich as in Lumpkin and White, but more
uniform in their yield, and thus secure certain divi-
dends, which is not the case in some sections: it is a
fortune or nothing. All the veins in Hall County,
now known, are what are improperly called “segre-
gated veins,” except two, which are so little known
that only their general character is determined. The
best and most expensive mill in the state is in Lump-
kin County, near Dahlonega, owned by Colonel Pride,
of the United States army: so far it has been a total
failure, for a want of a knowledge of the business.
The ores are worked after the Mexican plan, and that

~
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of Gold Hill, North Carolina. Of improved arastras,
by which the ores from the crushers or stamps are
passed under the action of the arastras, which revolve
twelve times per minute, weighing about two tons, they
.reduce the ore to powder, and in the beds containing
several hundred pounds of mercury, the gold is amal-
gamated. The attrition caused by the rotary motion
of the stones or cast iron wheels, moving in a circle
of six feet radius, causes an additional sliding motion
or friction, which removes the coating of oxide of iron
8o common with sulphuretted ores, and causing it to
be lost by ordinary processes. This increased yield
causes many to adopt this process. In a firstclass
mine in North Carolina, they work from sixteen to
forty-eight of these machines, which are necessary to
work off the prepared ores from fifty to one hundred
hands, and yielding from eighty thousand dollars to
one hundred thousand dollars per annum. These
mines are in Rowan County, and have been worked
seven hundred and fifty feet deep, requiring heavy
and costly pumps and machinery to drain them. The
old Cornish pump still holds precedence, as being
most effective and least liable to get out of order.
But few mines in Georgia have been worked deeper
than the water level. The cost of a nineinch Cornish
pump with one hundred feet of pipe is one thousand
dollars; and an engine necessary to work the ore
“from the labor of fifty hands, and raise the water to
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drain the mine, will range from five thousand dollars
to six thousand dollars. Most of the mines are, and
have been, worked without either science or capital!
An adventurer finds a vein, puts up a mill on one
of the thousand water powers at hand, and buys three
or four stamps of one hundred pounds each, at a cost,
including the gudgeons of his wheel, of about forty
dollars, and does the wood-work roughly himself, or
hires a rough carpenter, builds his mill, digs his own
ore, and has it rolled to the mill by some member of
his family, and fed under the stamps by some one
else, and saves the gold in a common riffler with
quicksilver in it,—losing more than half of it. Anoth-
er usges inclined planes and baize cloths, and by a more
extended operation makes more; but with this crude,
simple, and cheap plan of working, millions have been
made annually.

By an economical and scientific system of mining in
North Georgia, the ores will yield more than a hun-
dred per cent. for ages; and the silver mines, from the
assay of the ores, will yield much larger profits. There
are but four sections in a width of two hundred miles
where silver ores have been found. The first has
shown but meagre outcroppings, and of a low grade.
It traverses Taliaferro, Wilkes, Columbisa, and Lincoln
Counties. The second passes through Gwinnett,
Hall, Banks, and Habersham, and shows rich out
croppings at various points, is opened in Hall, and
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assays from twenty dollars to sixty dollars per ton.
The third runs through Pickens, Union, Towns, and
Rabun Counties. The fourth runs through Murray,
Fannin, and into Cherokee County, N. C. which
is opened in one place near Murphy, and is very
rich. The ore of all is argentiferous galena, and
is highly auriferous, the lead being equal to theé de-
mands for a flux, with the lime on the ground in three
of the leads. Soapstone is found to acconipany two
of these leads, and the flexible sandstone, for furnace
building, runs through the whole length of the second
lead. .

Nearly all the gold mines in Georgia were filled
up during the war, and remain in that condition.
Some few have been reopened, and put in working
“order, and yield fine profits. Others will soon com-
mence operations on a large scale.

One noticeable fact, in regard to the taconic for-
mation in the Carolinas and Georgia, is of interest
from being new in science. From the Hoosac Moun-
tain, in Massachusetts and Connecticut, this forma-
tion develops itself southwards to Georgia, both on
the eastern and western slope of the Appalachian
range. Its distinctive characteristics are strongly
marked in Fannin, Murray, and Floyd Counties, in
Georgia, and all Western North Carolina. The fossil
remains, recently found in this formation, are of the
greatest importance. In a peculiar quartzite rock
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thirty miles long, and from five hundred to one thou-
sand feet thick, alternating with talcose slate, aurifer-
ous quartz, and argillaceous slates from two to six
miles thick, are found these univalve coralline shells,
from one fourth to one inch in diameter, silicious, and
in immense numbers. This formation is at least five
thousand feet lower in this group than any fossil ani-
mal organism yet found, either on this continent or in
Europe. The quartzite resembles gun-lint, and is
semi-metamorphic, and so near the plutonic rock that
-nothing intervenes except the highly crystallized rocks,
proving it to be the lowest fossiliferous rock yet found,
and the first animal God put upon the earth after the
creation. :

This peculiar formation is situated within four miles
of the ancient shore-line of the ocean, where the nar-
row permian belt of rocks was deposited, and the
coal seams, to make the Deep River coal-fields, and
those above Richmond, Va. On the north side of this
coalfield is a stratum several hundred feet thick, of
agalmatolite, or Chinese figure-stone, some parts of
which are very pure, and now being ground into flour,
and shipped to New York and other places, to be used
as an adulterater of flour, candy, paint, &c. It is highly
inclined (eighty degrees), upon which rests the new
red sandstone of the coal-measures. Of the figure-
stone the Chinese make their gods for family worship ;
but the more intelligent Yankee turns it to better ac-

-
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count. Seven thousand barrels of this flour are ground
and shipped north annually, and as much more, in
bulk, of the finer grades used for crayons, cosmetics,
&c. This quality brings in market from twenty to
twenty-five cents per pound, when sawed and put up
in boxes, the cosmetics fifty cents, and the mass of it
only two cents, or forty dollars per ton. Yet this
pays very well, from the cheapness and facility of
procuring it. Much of the medium qualities is used
for stove-linings, lamps, and furnaces, and the pure
tale, or pyrophyllite, for lubricating purposes. The
corresponding formation west of the mountains is
found in Buncombe, Macon, Clay, and Cherokee in
great abundance, and in Fannin and Murray Counties
in Georgia, it appears in great beds of superior quality,
called by the vulgar “soapstone.” The essential dift
ference between the “agalmatolite” and the Georgia
“pyrophyllite ” consists in the former being composed
of silica sixty-three and alumina thirty; whereas that
of the pyrophyllite is silica sixty and magnesia thirty-
three. This chemical composition renders it valuable
as a lubricator for heavy machinery, and wagons, car-
riages, &c.

Middle Georgia is ceclebrated for its delicious
strawberries, peaches, grapes, and other fine fruits.
Her peaches are unequalled in flavor and production.
No part of the world can compare with this section
for fine veaches and strawberries, the culture of which
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heretofore was solely for home luxury and consamp-
tion; but since the war, and the opening of numerous
lines of railroads and steamships, together with the
emancipation of their slaves, the farmers are extending
the peach, apple, and grape culture beyond conception.
First-class peaches, put up in boxes or baskets, packed
in cotton, and shipped in June —nearly two months
before the New Jersey and northern crop is ripe, or fit
for market — readily command from twenty to thirty
dollars per box of one and a half bushels. When the
northern crop comes in, the Georgia farmer “cans”
his remaining late fruit, and ships it north, or to
Europe, where it commands a very fair price. The
business is yet in its infancy, but must soon assume
vast proportions. Apples do not come to per
fection in Middle Georgia, though several summer
varieties succeed well; but winter fruit ripens too
soon, and rots. North Georgia is the great apple
region, destined to supply the midland and coast-line
with choice fruit, as soon as railroads shall have been
completed for its cheap transportation, and an en-
lightened system of agriculture adopted, which as yet
is of slow growth, in consequence of strong prejudices
entertained by the primitive settlers against what they
term “ book-learning.” :

Hancock County claims to be the pioneer in these
improvements, and justly so, by reason of inaugurat-
ing a regular system of farming, through her Agricul-
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tural Society, which was organized some twelve years
ago by a small body of enlightened farmers, who had
the means and the will to carry it out to their entire
satisfaction. From this nucleus, or focus of practical
and experimental farming, immense bencfits have re-
sulted, which will require years yet to be appreciated.
More than seventy counties have profited by their
changed system, and have organized societies; andin a
very few years, through the exertions of Colonel Lewis,
the secretary of our state society, and David Dixon
and others, we have no doubt these new improvements
will be adopted in every county in the state. The
great drawback on the rapid advancement of this
change is the general ignorance of the farmers of the
science of chemistry, by which they frequently apply
the wrong fertilizer to their lands. It is a not uncom-
- mon thing for the farmer, in the marl lands of South-
west Georgia, Alabama, and Mississippi, to purchase
gypsum, and apply it, because of its good effects on
the wheat crops in large sections of Virginia, where
there is a deficiency of lime. He loses his money and
his labor for a want of knowledge of this fact. Hence
the great necessity of a central chemical laboratory,
supported by the state, where every farmer may go,
or send specimens of his soil, subsoil, rocks, and ores,
and have them analyzed, so that he may know what kind
of fertilizers ¢o duy, and, what is of more importance,
what kind to make. Each farmer should make his
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own manures, after his meadows are formed, and his
stock equal to the production of the dasis, for the
bulk of all manures is in some form of vegetable mat-
ter, which exists in the alluvial lands, or by turning
under greensward of any kind. Look at the immense
increase in the grain crops of England and France,
and other parts of Europe. All has been brought
about by the fostering care and aid of the government.
They consider it a reciprocal duty. The people, from
necessity, are forced to adopt it or starve. Here we
are not thus sitnated. We can exhaust our lands, and
move to fresher ones.

We have an abiding hope that the next legislature
will make an appropriation for this object, and estab-
lish a laboratory, with a department of mineralogy, and
give the needed facilities to a rising and ambitious
agricultural community, who will return the outlay in
taxes tenfold, and place us in the proud position we
so much deserve. Atlanta now boasts justly of one
of the most distingunishied young chemists in all the
South, who is importuned to remove to Philadelphia.
Will our legislature permit this, and add to the al-
ready increased power of these northern cities to
keep us in bondage? We hope not. Keep all the
talent and skilled labor in the country by granting in-
ducements ; and in a few years we can boast of sev-
eral manufacturing centres equal to any in the world.

The midland and lower counties form the centre of
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the wine district, particularly for the celebrated Scup-
pem\ong, which is destined not only to supply this
continent, but compete successfully with Europe in
the trade. Then alcoholic drinks will be discounte-
nanced, and the Americans become a temperate and
sober people. Greensboro’ and Madison, on the Geor-
gia Railroad, are beautiful, unpretending cities, whose
inhabitants possess intelligence and a high grade of
moral character, but lack only one thing to become
great, and that is, ambition. No people on earth
have a superior country or climate, and one susceptible
of the highest possible cultivation, provided they
change their system of culture to one of rotation and
diversity of crops, so as to improve their lands with-
out resorting to expensive fertilizers. Such communi-
ties as these, and Albany, Americus, Lexington, and
other centres of intelligence, should originate, and
show their less favored neighbors what constitutes
their best interests. Lexington has some rich gold
~ veins in her neighborhood; but no one has the will
or means to work them.

Throughout this section are inexhaustible beds of
kaolin, iron, burhstone, the amethyst, opal, agate, jas-
per, and various other valuable minerals and precious
stones. The resources of Middle Georgia are im-
mense, and will require ages to even so far develop

" them as to make an approximate estimate of its agri-
cultural and mineral wealth. The time is at hand
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when she will manufacture all of her cotton, flax,
wool, and hemp, ramie, &c., instead of sending them
to the North and to England to be manufactured, and
returned to drain our country of the first cost of the
raw material, and take hundreds of millions from the
pockets of our people, who have equal intelligence
and superior facilities for making a better and cheaper
article. Our present system gives nearly all the prof-
its to our neighbors. It is for this we want the right
kind of population and intelligence, capable of secur-
ing independence. This is now taking a favorable
direction, and will soon establish the facts necessary
to convince any capitalist of the striking difference in
favor of southern cotton and woollen manufactures
over northern.

The city of Macon takes the lead, as she did in
female education, and now numbers thii'ty-seven thou-
sand spindles, with another factory nearly com-
pleted of twenty-five thousand more, with the neces-
sary looms to work it up into cloth, which commands
a higher price in any market of the same grade than
northern, in consequence of the superior cotton.
These arc suggestive facts, and should encourage fur-
ther investments.

6
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CHAPTER VI.

RNorte GEroRGlA. — POPULATION. — RAILROADS. — GEOLOGI-

cAL ANXD GeograpPHICAL Divisioxs. — NORTH-EAST
GEORGIA. — TEMPERATURE. — ALTITUDE OF THE BENCH
Lavps AND VaLLEYS. — RAINFALL. — STaTE RoOAD. —

Cost or Bux.;oun, &o.

W now enter upon a description of one of the
richest mineral and agricultural districts in the state,
containing a population of half a million, about one
fourth of whom are negroes, who were formerly slaves
brought from Africa by the English, Dutch, and New
England traders, and sold to the southern planters.
The most of them live in cities, towns, and railroad
stations, preferring that life to the more secluded one
of a farmer. They were emancipated during the
revolution in 1864, and, as far as their limited men-
tal capacity allows, conduct themselves very well
They have been elevated, by contact with the white
race, in the scale of being, to their highest capacity,
and occupy a position far above their normal condi-
tion. Circamstances over which they had no control
have placed them suddenly in a false position, and

¢
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consequently they are, as a race, rapidly becomitig
extinct. With all the humane appliances of civiliza-
tion, by the help of missionaries, thousands of school-
teachers, the equality of the right of suffrage, and civil
office, they are decreasing in numbers daily, from the
fact that they, like the Indians, readily adopt all of
our vices, and but few of our virtues.

This part of the state contains forty counties ; and
much the largest part of the population is engaged
in agriculture, some in manufactures, and another
portion in mining. Both the latter branches are yet in
their infancy, for want of capital and skilled labor.
In fact the same may, with equal propriety, be said
of agriculture. For reasons before stated, a large
majority refuse to adopt the modern system of farm-
ing, which is predicated on scientific principles, and
continually increases the production, while the old
mode as certainly exhausts the land, and, in thousands
of instances, reduced them 8o low that occupants were
compelled to abandon them, and seek homes in dis-
tant lands to prevent starvation. These same lands
are now being renovated by proper culture, and yield
larger crops than in their virgin state. Some waste
lands of this class in Newton, Monroe, and Fulton
counties produced last year from sixteen to thirty
bushels of wheat, and other crops in proportion; by
deep ploughing and rotation of crops:

North Georgia is traversed by the Western and

y



68 GEOLOGY AND MINERALOGY

Atlantic Railroad, or, as it is usually known, the State
Road, which connects at Atlanta with the Georgia
Railroad, the Macon, Central, and Savannah Roads,
the Montgomery and West Point, and the Atlanta
and Richmond Air Line Road, which runs from At
lanta to Gainesville, Charlotte, N. C., Richmond, Va,,
and north. The State Road is one hundred and
thirty-eight miles long, being a grand trunk, with its
western terminus at Chattanooga, on the Tennessee
River, where it connects with the Charleston and
Memphis, the Nashville, the Wills Valley, and Ala-
bama, and the Chattanooga and Cleveland Roads.
The State Road also connects with the Selma and
Dalton Road, the East Tennessee.and Virginia, the
Cartersville and Van Wert Roads, now in running
order, and many others in progress or projected.
This grand trunk road is owned by the state, and pays
from seventy thousand to one hundred thousand dol-
lars per month gross earnings. For many years it
paid forty thousand dollars net per month, and re-
cently only twenty-five thousand dollars, and for the
last year a very trifling sum, which caused the legisla-
ture to lease it out to a very responsible and energetic
company for twenty-five thousand dollars per month
for a term of twenty years. Thus it is with all public
works and improvements by the government; they
soon become levers of corruption and power in the
hands of unprincipled officers and party politicians,

Y
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and the people ultimately are the slaves of the officers
of their own creation!

On page 225 will be found a table of the thirty rail.
roads chartered by the last legislature, with state aid,
from twelve thousand dollars to fifteen thousand dol-
lars per mile. Some of these traverse righ districts,
opening communication between the seaboard and the
Great West, several hundreds of miles in length. By
these additional commercial avenues to these connect-
ing points, which, with those now in operation, will
supply the deficiency, and demand now so much felt,
both in transportation and travel, the State Road,
from the topographical and geological nature and con-
figuration of the country, must ever continue to be a
main trunk line ; but to engross and occupy that posi-
tion, its short curves must be removed, so as to increase
the speed without endangering life, which canngt be
done in its present state. The engineer, who surveyed
and located it, certainly had but little regard for
either, or for his own reputation. All the other roads
are owned by private stock companies, and pay from
ten to twenty per cent. on the investment.

The Atlanta and Richmond Air Line Road is now
being built, and will be completed in 1872, forming an
unbroken air line from Boston to New Orleans, which
is intended to be run from New York to New Orleans
in fifty hours; but, if rightly engineered, with fewer
unnecessary curves, it could be accomplished in thirty,
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or, at farthest, forty hours. This great through line
traverses one of the richest mineral regions in the
United States for six hundred miles, which, for want
of railroad facilities, has measurably lain dormant for
ages. But as soon as this road is opened, and others
finished from the coast to the Great West, there will
necessarily be an immense influx of capital and labor.
This through line gives the community the choice of
a third route from those great commercial centres.
The Cincinnati and Charleston Railroad is also nearly
completed. This main line crosses the Alleghany
Mountains; the Iron Mountains, and the Appalachians,
passing through North-east Georgia into South Caro-
lina, and thence to the ocean at Charleston. Like
the great Atlanta and Richmond Air Line it trav-
erses the coal region of the West, and crosses those '
interminable iron and copper fields in Tennessee and
Georgia, and thence into the gold region, and lastly
crosses the diamond belt. Both roads will develop
untold wealth, and densely people a large district
which is now almost a wilderness. A braach from
Rabun Gap is now being surveyed and located to
connect with Athens and Union Point. Yet another
branch is being built from Old Pendleton, S. C., to
Augusta, through Elbert, Hart, Madison, Lincoln,
Columbia, and Richmond, to Augusta, where it con-
neots with the Port Royal Road, and also the Savan-
nah Roads. One of the most important of all those

™



OF GEORGIA. 71

recently chartered is the road from Brumswick to
Knoxville, Tenn., which may be properly termed a
branch of the great Cincinnati and Charleston, as it
intersects it at the gorge, or passage of the Tennessee
River through the Iron Mountains between thirty-five
and forty miles south of Knoxville.

These, with several others, either finished, in course
of construction, or projected, will afford every facility
for travel and transportation required by the most
favored people.

Owing to the formation of the country, railroads
cost much less in the South than in the North or in
Europe, in many cases not ranging higher than fifteen
thousand dollars to twenty thousand dollars per imile,
and never exceeding forty thousand dollars, unless in
crossings or tunnels. In Europe the cost is from
fifty thousand to seventy-five thousand dollars, and -
very often much higher. This is by no means to be
condemned as extravagant, but done purely in a spirit
of economy and gain. From one depot to another,
or one city to another, the road is made as straight as
practicable, without regard to the prime cost, as they can,
on a straight line, run safely forty miles per hour, and
but twenty on a road whose curves are on a radius of
one mile; therefore they gain not only in time, but
in absolute safety.

This was exemplified in a remarkable manner by
the Emperor of Russia when he decided to build a
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road from St. Petersburg to Moscow, a distance of
nearly five hundred miles. He summoned his engi-
neer corps before him, and-delivered his orders for the
survey of a direct route between the two places. They
entered immediately on their duties, and made several
preliminary surveys to no purpose. It was impossible
to build it on a direct line, for it crossed two lakes,
around which they diverged, and brought the report
and laid it before his majesty. They were abruptly
dismissed from his presence, and from his service, in
disgrace. He then summoned another before him,
and gave the same positive directions. But he, know-
ing the nature and peculiarly despotic character of the
emperor, determined to obey him to the letter. He
formed his corps, and made the survey through the
lakes, and completed the line, and made his report
with the enormous cost of trestle-work and subsequent
filling up the embankment, and doubtfully presented
it; but had the proud satisfaction of meeting the em-
peror’s approbation, and thenceforward became a rich
man. It -was finished, and now is the safest and best
road in Europe, and capable of being run at a speed
of fifty miles per hour, but rarely worked to that
gauge. The London and Liverpool ‘Road is built on
a very direct line, and is second only to the Russian.
The saving in the wear and tear of machinery and
time is of immense value, and should constitute a
Pprime object in the construction of railroads.

-
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North Georgia is partly divided by the Blue Ridge,
which enters the state in Rabun County, in the ex-
treme north-east corner, and runs south-westward
half way through the state, where the mountain chain
sinks beneath the cretaceous and tertiary formations
between there and the Gulf of Mexico. Northwest-
ward the primary non-fossiliferous. rock extends into
Alabama as far as Autauga County, producing the
beautiful falls on the Coosa and Tallapoosa Rivers.
Here the great southern gold-field ends.

Whilst North Georgia comprises forty counties,
North-east Georgia is made up of only fifteen coun-
ties, which cover a territory of seven thousand square
miles, one half of which is traversed by the Appala-
chian Mountains, whose various offshoots and outliers
form innumerable intermontane valleys of the most
lovely description, yielding every variety of agricultu-
ral product in the greatest profusion. From the trend
of the mountains the upheaved strata form thousands
of waterfalls, equal to the manufacture of the various
products of this rich section ; in addition to which the
charming landscapes, the magnificent scenery, and the
sublime accompaniments of mountain grandeur, ele-
vate the mind and fill the soul with the most exquisite
and indescribable emotions, bringing man into close
communion with his Creator and Preserver.

The altitude of the valleys range between fifteen
hundred and two thousand feet, and, being between
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latitude thirty-three degrees forty minutes and thirty-
five degrees north, gives it one of the most delightful
and healthy climates in the world. The temperature
in summer has a mean of eighty degrees, and in winter
forty degrees, though ococasionally we have a «cold
snap ” for a few days, when the thermometer sinks to
twenty degrees, and has twice, in the last fifty-six
years, gone down to zero. The first was called the
cold Saturday, which happened on the 3d day of
February, in 1885, when several persons. were
frozen to death, and most of the orange trees were
killed as far south as Orange Lake, in Florida. The
snow fell, on the night of the 1st and 24, to the depth
of twelve to eighteen inches in North-east Georgia
and Tennessee, and oontinued for over a week, afford.
ing fine sleighing and skating. In 1852 we had ice
three inches thick, both on the 15th December and
the 15th January, with six inches of snow ; thermome-
ter at ten degrees. On the 28d December, 1870, the
thermometer was at zero, and one degree below the
next night, without snow, except a light skiff, and lit-
tle or no wind. The cold Saturday the wind blew
from the north-west a perfect gale for forty-eight hours.
This spell has most probably destroyed the orange
trees again. The nights in North-east Georgia in
summer are always cool and invigorating, sufficiently
80 to sleep comfortably under cover. No mosquito-
bars or nets are required to protect the sleeper from

™
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these annoying and troublesome insects, which are so
great a curse to the low country.

The quantity of rain which falls annually would
lead foreigners to the conclusion that it was anything
but a pleasant climate, but most of the rain falls in
the wintermonths. There are quite as many clear days
in the year as any country has, and far more than in
Middle and Northern Europe. Though the depth of
rain which falls in the southern part of North-east
Georgia is forty-seven, and at Dahlonega over sixty,
— three times as much as falls in London, — yet no
malarious diseases prevail, and but few pulmonary
complaints, except those brought from other parts.
The only diseases are pneumonia, pleurisy, and rheu-
matism, the effect of undue exposure and sheer reck-
lessness. A healthier and more robust population
never lived in any country, nor a more orderly, reli-
gious, and humane people, with a fair share of intelli-
gence and industry, and a hospitality which is pro-
verbial,
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CHAPTER VII.

Faxrin County axp Duckrowwx Corper MiNEs. — IRON. —
MarBLE. — TaLc. — PriMaRY ForMATION. — IRON MoOUN-
TAIN. — WATER Power. — CiasEMERK GOAT. — STONER
MouxTtaIN. — Koko CREEK GOLD-FIKLD, AND DI1sMOXNDS.
— NacoocHEE Gorp Mines.

Avrr North Georgia, except ten counties, and the
half of five others in the north-west angle of the
state, adjoining Alabama and Tennessee, is of primi-
tive, non-fossiliferous formation, which, on the north-
west, alternates with the taconic, in which are situ-
ated the Ducktown Copper Mines, in East Tennesses,
and extending into Fannin County, Georgia. They
have recently been reopened, and, as yet, but super-
ficially explored. Seven have been opened to the
depth of fifty to one hundred and twenty feet, one of
which is in Georgia, being a continuation of the same
veins, called the Mobile Mine. The deepest shaft is
eighty feet, where the vein is seventeen feet thick of
ore, worth from fifteen to twenty per cent. When
first discovered, the ores were put up in boxes, and
hauled fifty miles to railroad, and thence to Savannah,

N~
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and from there by ship to Baltimore, where it was
smelted !

Several years afterwards, furnaces were erected on
the ground, and the ores smelted, and the copper only
hauled to transportation. In a few years three rail-
roads will reach this rich mining district — one from
‘Wilmington, N. C,, to Chattanooga, Tenn., another to
intersect there from Dalton, and a third from Marietta
or Atlanta, which will not only give the miners trans-
portation, but a cheaper.fuel from the coalfields of
Georgia, Alabama, and Tennessee to smelt their ores.
It is one of the richest copper and iron districts in the
United States, and accompanying it for fifty miles is a
lead of “argentiferous galena”™ of superior quality.
The vein has been opened at two points by a single
shaft to the depth of thirty feet, near Murphy, where
it is five feet thick, and assays one hundred dollars
per ton. Close by is a ledge of white marble on the
south, and in close proximity on the north an immense
body of iron ore, which constitutes the great iron-fields
on the southern slopes of the Iron Mountain range,
which terminates in Georgia. This inexhaustible body
— the best of iron — extends for one hundred and fifty
miles. On the south side of the marble is a lead of
pure tale, or pyrophyllite, which was before mentioned
as the counterpart of the Deep River «agalmatolite.”
It is here from twenty to two hundred feet thick,
striking into Georgia in Fannin County and Murray,



78 GEOLOGY AND MINERALOGY

where it takes the name of soapstone, or pyrophyllite,
from its being composed of sixty-three silica and thir-
ty-three magnesia, whereas the Deep River agalmato-
lite contains sixty silica and thirty alumina, with three
per cent. of potassa. -

The chemical composition of the pure Georgia min-
eral renders it a valuable lubricator for heavy machin-
ery, as well as carriages and wagons, in addition to'its
other uses, for it has not a particle of grit in it; and
must become ere long an important article of com-
merce. '

The copper veins of Ducktown and those in Geor
gia are nearly vertical, and strike north-east and south-
west. For the first forty to seventy feet the veins are
eomposed of a mass of hydrous oxide of irom, at
which point a bi-sulphuret of copper sets in, from eight
to twelve, and in some places twenty feet, which yields
from twenty to forty per cent.; and in some lodes the
large proportion of black oxide increased it to sixty-
five and seventy per cent. It is this black oxide which
gives character to the ore above the water-level, or
line of decomposition. This section, of all the veius,
is the same from the outcrop to the water-level, with«
out regard to depth, being a spongy oxide of irom,
from which the copper has been carried off by decom-
position and infiltration, leaving this mass of iron,
called by the miners “gossan.”

" At forty to seventy or eighty feet you reach this
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bed of bi-sulphuret, whichis, with few exceptions, the
" only ore that will pay a profit until the facilities of
railroads and coal are obtained. This ore rests on a
very poor sulphuret of copper and iron, worth about
two per cent.; this rests on the yellow sulphuret, or
chalcopyrite, which extends indefinitely, and pays from
twenty to thirty per cent. in a quartz gangue. The
other ores occasionally found are malachite, red ruthite,
and stephensonite, the latter produced by regent
c¢ombinations. The veins vary in width or thickness
from five to thirty feet, situated in a hilly country, sur.
rounded by mountains, which appears to have been
the bed of an intermontane lake of considerable ex-
tent, from the beds of water-worn quartz pebbles,
which are observed in various deep ravines and river-
beds. The surrounding mountaing are about fifteen
hundred to two thousand feet high. The northern
portion constitntes the copper region; but the south-
ern, and much the most extensive, is metamorphic, and
- rich in gold veins.

The Iron Mountain range is semi-metamorphic, and
divides this formation from the taconic and silurian
groups, upon which rests the great carboniferous sys-
tem, stretching westward for two thousand miles to
the Cordilleras range, spanning the Mississippi Valley,
and vast table lands of the Rocky Mountains, produ-
cing those exhaustless coal-fields which are so indispen-
sable to man. -
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The copper mines before the war employed from
five hundred to one thousand. miners; but since that
sad and destructive event but few of them have been
reopened, for want of capital and suitable labor. As
soon as the railroads shall have been completed, at
least two thousand will find immediate employment;
and the opening of the coal region by rail will cause
the silver, iron, and lead mines to be worked on an
extensive scale. Their richness justifies the belicf that
at no distant day they will employ ten thousand mi-
ners. Then these ores will pay as good profits as the
Colorado or California mines, or those of Lake Supe-
rior or Nevada, In fact, much higher dividends may
be counted om, in consequence of the cheapness of
raising the ore.

All this intermontane country, which constitutes the
“Switzerland of Georgia,” is rich in various kinds of
metals except tin and platinum. Its timber, for car-
riage and wagon-making, furniture, and all mechanical
purposes, is nowhere surpassed. The valleys and
mountain-sides, to their summits, are clothed with the
heaviest and finest timber, and a carpet of the richest
of grasses for stock-raising. The beef, mutton, veni-
son, and fowl are unsurpassed, and capable, with prop-
er facilities, of furnishing the wants of millions.

The Cashmere goat has recently been introduced
into Georgia from Asia, from the celebrated Cashmere
Valley, in the Himalaya Mountains, of the same alti-
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trde and latitude with North-east Georgia. For sev-
eril years they were sent to various parts of the West
and South, but generally failed to realize the expecta-
tions of the experimenters. But in the valleys of North-
east Georgia they are found to be particularly adapted
to the climate and soil, and will, from necessity, be-
come a leading feature in the agricultural products of
this section. Luxury and fashion must and will have
their demands satisfied in any age and country.
Among her wants stands unrivalled the Cashmere
goat, which furnishes not only the table to satisfy the
most fastidious appetite, but the wants of woman, in
gratifying the extreme of fashion, and the transcendent
embellishment of her person with garments which no
other fabric can compare with for elegance or magnifi.
cence. That settles the question; for the world, or life,
without the approbation and smiles of woman, becomes
a blank — a nameless entity.

The water power north-west of thc mountains is
boundless, and will require ages, if not centuries, to’
bring into active use. The western limit of the non-
fossiliferous rocks is quite irregular, corresponding to
the usual varied indentations of the ancient ocean
coastline during the carboniferous age. From the
Unaka Mountains it runs southward through Fannin
County, Gilmer, Pickens, and Cherokee, about equally
dividing them; thence south-west to the Alatoona
Mountains on the Etowah River; thence through

6
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Van Wert,in Paulding County, and onwards by the
Dugdown Mountains to the Alabama line. The Blue
Ridge, as before stated, forms the great anticlinal axis
of the Appalachian chain, and altogether distinet from
the Alleghany range. The stratum on either side dip
at an angle of forty to forty-five degrees, some dis-
tricts for miles in extent as high as sixty, seventy,
and even vertical. The width of the belt comprising
this axis is from one hundred to one hundred and fifty
miles, and in some parts between this and minor axes
the stratum is undaulating from twenty degrees to hori-
zontal, forming cloak veins. The Elrod Mine, in Hall
County, was one of the first veins found in the state,
and yielded very large profits for years, by a system
of mining so simple and wasteful that a miner is as-
tonished they made anything. It is a cloak vein, and,
I believe, the only one in the state, caused by being
immediately on the anticlinal axis of upheaval, and
for twelve miles the south-eastern section of the up-
heaved stratum broke off, and fell into a horizontal posi-
tion, undulating with the protruded rock, and forming
the cloak vein at the Elrod Mine. We have pre-
viously expressed the opinion that this vein, properly
worked, would yield large profits. Its altitude above
the water-level is about ninety feet, and by ditching
the creek for two miles, the water can be brought
within two hundred yards of the surface to be washed,
and the results would be altogether satisfactory, inde-
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pendent of the vein ores, which in some sections of
the vein are enormously rich. The expenses neces-
sary to fully develop this vein will not exceed five
thousand dollars. A steam engine of thirty or forty
horse power, at twenty-five hundred dollars, a pump
at one thousand dollars, and a perfect mill at fifteen
hundred dollars, will enable any operator to fully de-
velop the Elrod Mine, with the assurance that it will
be a splendid success, provided the operators are prao-
tical miners.

The outcrop of the elastic sandstone and granite
forces the Chattahoochee River abruptly from its
south-east course down the Oconee Valley, in a south-
west direction, for two hundred miles, and thence into
the Gulf of Mexico, instead of the Atlantic. This
gives a topography which will some day be improved
by a canal, which can be constructed very cheaply.
These striking lines of disruption prove the upheaval
of all these ranges by the same volcanic force.

From Walker’s Mountain, in Hall County, to the
Stone Mountain in De Kalb, the Appalachian chain
sinks beneath the metamorphic stratified rock for
sixty miles, when it again appears in the majestic and
sublime cone, near Atlanta, called the Stone Mountain,
rising proudly to the height of twenty-three hundred
and sixty feet,— a single block of granite without
vegetation, — constituting one of the grandest natural
ouriosities in the world. It is seventy miles from the
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Blue Ridge, and, from its being a cone, led the English
traveller Hawkins, in 1808, to believe it to be artificial.
His opinions were based on the report of others, who
gave extravagant accounts of it, so characteristic of
the Indians, as he had never seen it. His published
notes of travel led the president of the Academy of
Arts and Sciences, in Paris, to believe it artificial ; and
he addressed a letter of inquiry to the Hon. R. W.
Habersham, of Savannah, for a description of the
dimensions of this vast relic of architectural grandeur!
At that time the startling developments of the corps
of savants, accompanying the great Napoleon in his
Egyptian campaigns, were rife throughout Europe,
and all classes were clamorous for further light on the
subject of our ancestors.

This mountain is of granite, situated sixteen miles
from Atlanta, on the Georgia Railroad, and from its
foot-hills furnishes immense quantities of the finest
building material. The company who own it receive
handsome dividends already, and look forward to a
time when it will be in much greater demand. As pop-
ulation and wealth increase, the more substantial and
elegant become the improvements and style of living.

This has been the history of all people and nations
for three thousand years: First the tent of the roving
hunter; then the rude shanty or hut of the semi-agri-
culturist; then the more elegant frame building; the
more substantial mansion of brick ; and, when wealth
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and power prevail, the last and crowning effort of the
civilized being is to erect a palace of granite or mar-
ble, which will be not only a home for him and bis
family whilst here on earth, but a monument to pre-
serve his name from oblivion.

The magnificent system of railroads, either built or
in process of construction, will afford all the facilities
of transportation necessary to the perfection of the
highest system or order of architecture; and the citi-
zens of Georgia, at the age of two centuries, will enjoy
the benefits of progress which required two thousand
years for the European nations to attain.

In Lumpkin County, the spurs of the Iron Moun-
tains basin unite with the Blue Ridge, and produce a
false impression in regard to their age, most writers
believing that the Blue Ridge is deflected westward
and north-westward to the Coahutta Mountains, in
Murray County, on the borders of Tennessee, which is
not true, but positively disproved by the fact that the
Blue Ridge is of plutonic origin, whilst the Coahutta
is taconic, and the Dahlonega Mountains are highly
metamorphic —the former fossiliferous, and both
stratified. The true Blue Ridge, as before shown,
sinks below the stratified metamorphic rocks, or first
sediments, in Hall County, and, except the Stone
Mountain, and its outliers, is lost under the cretaceous
and tertiary beds of Alabama. The Unaka range is
semi-metamorphie, yet there is a very limited gold-
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field in the region between that and the Chilhowee
Mountain, on the head-waters of the Tellico River, of
about sixty square miles, which is traversed for six
miles with a ledge of itacolumite or flexible sandstone.
During the deposit gold washings, from 1828 to 1848,
several beautiful diamonds were found in the rifflers
of the gold machines; but the ignorance of the miners
brought no benefit to them from that source, and the
poor yield of gold caused the miners to go to more
profitable regions. On the south side of the Unaka
or Iron Mountains, as far as the Blue Ridge, are many
gold, silver, and copper veins, some of which have
been worked profitably to the water-level during sev-
eral years; but all of them have been abandoned. The
formation is mostly metamorphic, with occasional
alternations of granite, feldspar, hornblende, and gneiss.
In this region, we conceive no richer mining region to
exist, if worked by competent practical and scientifio
miners.

South of the mountains the mines have paid much
better profits, and been more extensively worked, and
by persons, in many cases, well qualified to succeed.
All the region from Carolina to Alabama, and from
the mountains to the tertiary and cretaceous forma-
tions, — a distance of four hundred miles by one hun-
dred and fifty, —is probably one of the richest mining
regions in the south. The yield has always been uni-
form and remunerative with the most imperfect ma
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chinery, and without system or capital. The mines at
Nacoochee, where gold was first discovered in 1828,
have yielded very good profits, and in many cases
they were enormous, ranging from two thousand dol-
lars to three thousand dollars per hand, without a dol-
lar of capital invested. This was made on leases in
the deposits in the small streams, easily and cheaply
accessible ; but they have been long since exhausted,
and now it requires capital to prepare and open the
alluvial deposits of the river bottoms or lands, or to
work the veins which, by their decomposition, have
formed the deposits. It requires engines, pumps,
mills, &c., which, in the present impoverished condi-
tion of the country and people, is wholly impractica-
ble; and the mines must He dormant until the com-
pletion of our railroad system, which will bring
enterprising men, with the means necessary for their
development. When a few shall have re-established
the fact that money can be made in that line, then
others will come, and our country will be fully ex-
plored, and made to yield its immensely rich hidden
treasures for the use of man. Owing to the want of
these means, all of our miners and laborers have gone
to Colorado and California, where they can get better
employment, and accumulate enough to commence
again.
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CHAPTER VIII.

QuariTy oF GoLp 1IN GEORGIA. — TRUB AND SEGREGATED
VEINs. — Loup MiNe. — OcToHEDRAL CrYSTALS OF GOLD.
—TrE GEoLOGIST WERNER. — SIR R. MURCHISON'S THEORY
or THE ORIGIN oF GoLD FALSE. — Porost MiNE 1x HaLn
Couxry.

TaE gold in the Georgia mines is far above the
general average in quality, ranging from nine hundred
and’ twenty to nine hundred and fifty, and, in some
districts as high as nine hundred and ninety-six and
nine hundred and ninety-eight — the finest in the
world. Rabun County, in Georgia, and the Horse
Cove, in North Carolina, claim pre-eminence in this
respect. Carroll County stands very high, and proves
what we before stated, that there were but few “true
or fissure ” veins in Georgia. The assay of that of the
Loud Mine is eight hundred and fifty, the Potosi seven
hundred and fifty to eight hundred and ten, and the
Harris Lode six hundred to eight hundred. The gold
of the so-called segregated veins, in this state, was
precipitated from solution in a menstruum of high
temperature, by chemical reagents, cotemporaneously
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with the enclosing strata, which accounts for the
superior fineness of all the gold in districts where there
are no fissure veins. All the gold in the sedimentary
layers, or veins, as they are now called on account of
their highly inclined position rather than any vein
characteristic they possess, is of the same quality and -
character, and they all have the same dip and strike
with the enclosing strata, — for they cannot be called
walls, —and mest certainly were deposited cotem-
poraneously in a quiet sea-bed in a horizontal position.
The volcanic heat that upheaved these innumerable
layers, and protruded the plutonic rocks to form the
mountain chaing, metamorphosed the rock, and left the
layers, or strata, as we now find themn, highly inclined,
and the gold strata, silver, lead, or iron, as the case
may be, enclosed between them, and called “segre-
gated veins.” They have the appearance of veins,
without any of their characteristics. They have no
walls, and no adventitious minerals, aside from the
matrix. In the true veins they traverse the strata,
when in metamorphic rock, and of course were formed
after these rocks became hardened ; and the walls are
not only well defined, but plainly marked by volcanic
action ; the gold (if a gold vein) always more or less
alloyed with silver and other metals, and of lower
quality, with the frequent occurrence of crystals,
which do not obtain in the sedimentary interstratified
veins or layers. Another striking feature is, that mas-
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sive gold is only found in fissure veins, proportioned
to the causes existing during the different epochs,
being greatest in the taconic or Cambrian age, when
organic life first began to appear. In this system of
rocks we find massive nuggets of several pounds—
from one to twelve. At the Ried Mine, in Cabarras
County, N. C,, was found one nugget weighing thirty-
seven pounds, and in Australia and California masses
of one hundred, and one of one hundred and sixty,
pounds have 'been found.

‘The fissure veins in the southern gold region some-
times extend into the permian and cretaceous forma-
tions, and in the Rocky Mountains in the tertiary.
The first class evidently were formed before the close
of the carboniferous epoch. The quality of the gold
from the western side of the continent is far from
being as fine as the eastern, for the reasons just given,
that the volcanic forces acting on the two slopes were
four times as powerful on the Pacific slope as on the
Atlantic, and oconsequently produced more fissure
veins, and elevated the mountains higher. The same
laws operated to produce the same effects in Asia,
Australia, and part of Africa.

An immensely rich vein of the first class must exist
at Nacoochee, where several millions have been ob-
tained from the deposits, all the gold of which is of
fine quality. But the gold twelve miles south-west
from there, at the Loud Mine, only assayed eight hun-
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dred and fifty, proving the existence of a fissure vén
of more recent date. The veins of White County have
not been worked more than one hundred feet in depth,
for want of capital and scientific knowledge. The
Sprague Mine and the Lewis Mine are one and
the same vein, but heaved off for three thousand feet,
placing the Lewis section out of parallel strike. These
two mines have been very profitably worked for thirty
years, until the war put a stop to the operations, and
afterwards they fell into the vortex of “ northern fancy
stock speculators;” and, after spending one hundred
thousand dollars in useless machinery and profitless
developments, the whole organization culminated in
bankruptcy, and now is being sold out by the sheriff.
A richer or better paying mine does not exist on the
North American continent. The superintendent never
worked a particle of the vein, except “dead heads,”
which exist in all mines, and were left in these because
they would not pay. As before shown, the veins,
which by their decomposition made the deposits, are
mostly interstratified with the oldest sediments, such
as micaccous slates, talcose slates, flexible sandstone,
and resting upon granite; and where gneiss comes in
contact with granite, it is frequently recrystallized in
granitic form, and so blended that it is impossible to
distinguish it from the other. One vein in Lumpkin
County, called the “Boly Fields Vein,” is in horn-
blendic gneiss, and evidently deposited cotempora-
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neously with the enclosing strata. The matrix of the
vein, or seam, is quartz, with massive gold, accompanied
with the rare and beautiful “tetradymite,” which
occurs in no other mine in Georgia. This vein, or
stratum, must have been deposited with the carliest
sediments, and contradicts the theory of Lyell, Mur-
chison, and others, that the interlaminated, or rather
interstratified veins, which they term ¢segregated,”
were made by volcanic or eruptive force. This theory,
that the metamorphic, non-fossiliferous rocks include
the micaceous, talcose, and chloritic slates, is false,

The first sediments, not only of the rocks, but of the
metals, were produced by chemical precipitation before
there was any organic life in the world; and the gold
veins or strata of that series were formed in the same
way, and necessarily cotemporaneous with the pyro-
cristalline stratified rock of the metamorphic or
primary non-fossiliferous system, where they invaria-
bly exist, and never traverse the formation. The next
class of gold and other metalliferous veins were formed
millions of years after those we have been describing,
and constitute the ¢rue or fissure veins.

The volcanic force which upheaved the mountain
ranges, and lifted up and disrupted the sedimentary
strata with the metalliferous veins, and left them in
their highly inclined position, at the same time pro-
duced numerous fissures in the contizuous rocks for
hundreds of miles, which were filled with such metals
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and chemical combinations as existed in proximity to
the fissure, either in a fluid state, combined with the
gangue or matrix, or in vapor, which by condensation,
by electric agencies, produced the various sulphurets,
chlorides, &c., which now characterize the veins.

The third class of veins are formed in the taconic
and silurian formations, and sometimes extend into
the tertiary. Of this class are those of Montgomery,
Stanley, Cabarras, and Union Counties, N. C.,and the
youngest veins belong to the tertiary, when the Rocky
Mountains were pushed up to their present height.
This is quite apparent from the sedimentary, miocene
deposits resting high up on the granite and gneiss of
that chain, proving the deposition of that formation in
a deep sea bed before the upheaval of the mountains.
These facts not only prove the recent formation of
the Rocky Mountain range, geologically speaking, but
prove that the Appalachian chain was elevated count-
less ages before the mountains of the Pacific coast.
The dip of the metamorphicrocks, the superposition of
the strata, its non-conformability, and other strong
marks, prove the two ranges to have been elevated by
different voleanic cataclysms, millions of years asun-
der, and necessarily producing different combinations
in the metals, which are everywhere shown by the dif-
ferent quality of the gold in the veins of each period,
not only on this continent, but on the eastern.

The prevailing theory of the formation of the hypo-
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zoic rocks and segregated veins is without a particle
of foundation, and the opinions of the celebrated
Werner were equally subject to insuperable objec-
tions. His knowledge of the subject was formed en-
tirely on his knowledge of the Hartz Mountains, in
Germany, which subsequently was proved to be
erroneous; but he clung to his flimsy and crude
notions with a tenacity worthy of a better cause, only
equalled by his inexplicable antipathy to the mechani-
cal part of writing. This was so great that no per-
suasion of his large, and, in many cases, distinguished
class of scholars, could induce him to write a line on
his favorite science of geology. It amounted to a high
degree of idiosyncrasy.

We will relate a very striking case, which ended in
his death, and shows the irresistible power of preju-
dice, which caused much trouble and suffering. On
this occasion his only sister, by misfortune, was re-
duced to absolute want. Being a widow, with a large
family of children, she found herself totally unable to
supply their wants. In this emergency, she decided
to go to Paris and see her brother, and crave his help.
The distance was great, and in those days there were
no railroads. Having no money, she bade adieu to her
children, and, with a heavy heart, ttavelled on foot for
days and weeks. When she arrived at the great city of
Paris, the centre of fashion and the metropolis of conti-
nental Europe, she found her only brother in the midst
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of his rocks and minerals, his students and books,
perfectly absorbed, and lost to every sense of humani-
ty, of charity, or of kinship. She begged in vain from
day to day, for weeks, for aid, but to no purpose;
when an only uncle, by a seeming providence, died,
and left a handsome competence to his nephew and
niece, which could now be speedily obtained, and thus
save her starving children, by simply complying with

the usual forms of law, which she had drawn up,as

required by the prefect, and signed, when they called
on her brother to sign the instrument, or bond; but
his antipathy to writing was so great that he delayed
and evaded, from week to week, for four months, when,
despairing of help from him, she determined to leave
for home, and starve, with her children. She called
on him for the last time. He relented, and ordered
her to call in the prefect, and with a spasmodic effort
signed his name to the bond, and soon fell into con-
vulsions, and died in a few hours. Thus passed away
the spirit of the immortal Werner, and his suffering
sister was relieved. He was a great man in his day,
and one of the first, if not the first, to establish the
science of geology on a rational basis. If he had
travelled as extensively throughout all quarters of the
world as Humboldt, Murchison, or Lyell, he would
have changed his opinions relative to the formation
of the different rocks, and coincided with those high
authorities. We by no means indorse the whole

@
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theory, or rather local ideas, of Werner; but many of
his opinions are now adopted as the basis of the grand
superstructure of the temple of geological science
which must govern modern mind. Hutton and his
followers perfected the system; and now we have a
science predicated upon a basis of law and facts which
are immutable, and plainly scen, and fully appreciated
by the commonest minds.

Even the most distinguished modern geologists are
changing their opinions upon the age, as well as man-
ner of formation of several groups of rocks.

The theory of the origin of the distribution of gold
by Sir Roderick Murchison, which is adopted by
nearly all European and American geologists, is cer-
tainly erroneous. He says, “The older azoic slates
and rocks were impregnated with gold during the
deposition of the secondary and tertiary groups; but
after that time, the protrusion of the eruptive rocks
introduced the gold.” Thus he says gold was brought
up from the interior of the earth a little time only
(geologically speaking) before the appearance of man.
Fish, lizards, and crustaceans did not need it, and it
was delayed till a being was about to be created who
did. But the Bible, and practical facts in mining
geology, in this country at least, prove this theory
to be false, and predicated on the prejudices of early
education. As before shown, ail the interstratified
layers or veins, as they are improperly termed, are

e g
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without what miners call walls, and wholly wanting
in any of the distinctive and marked characteristics
of fissure or true veins, and, having the same strike
and dip with enclosing strata, must evidently have
been deposited cotemporaneously with it — the ad-
ditional fact that the gold is nearly pure, whereas
that from the jfissure veins is always alloyed, and as-
sociated with other metals in the state of sulphurets,
phosphates, and earbonates, many of which are never
found in the sedimentary or interstratified repositories.
Profegsor Shepard is of the opinion that the gold was
“gegregated” by a kind of electric or sweating process,
by which the sublimated meta] was brought to form
what are -termed segregated yeins; all of which
reasoning, though beautiful and interesting in s
scientific point of view, is utterly unsupported by
facts. Another assertion of Sir Roderick, that gold
veins become poorer and less remunerative as they
are opened deeper, is also without foundation. As
before shown, the sedimentary deposits of the metals
and minerals, stone-coal included, were not upheaved
and placed in the situation they now occupy until
long after their formation, and at a comparatively late
period, and then the first class of ¢rue or fissure veins
were formed; and during the long period of the car-
boniferous deposits, decomposition progressed rapidly,
and liberated the gold and other metals, either in
metallic form or as oxides, &c., for subsequent com-
7
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binations ; and the next plutonic throe produced the
younger system of metalliferous veins, and what are
called placer or diluvial deposits.” The latter term
carries the idea that they were the result of Noah’s
flood or deluge, which is not sustained either by
geological facts or the Bible, when properly trans-
lated. No evidenee exists in America or Europe of
a universal deluge, and it would-have been unjust
and inconsistent with the prmclple! of God’s nature
or attributes to exterminate the inferior species of the
human family for the sins of others, except such as
sinned.

The gold from the decomposition of* the pmnary,
sedimentary, or interstratified veins, and from the
first class of veins formed, those extensive deposits
found in Georgia, were formed, which is proved by
the fact that the gold, where there are no fissure veins,
is far richer than in their vicinity, because where they
exist the gold is mixed and of lower quality.

Fissure veins are much more numerous in North
* Carolina than in Georgia, and porphyry is very com-
mon: frequent and sometimes immense dikes of
porphyry extend for miles. In Georgia they are very
rare,
~ In the neighborhood of the Stone Mountain there
are porphyritic dikes and metalliferous veins of gold,
iron, and lead, much more numerous than any district
in the state. On the west side of the great central
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axis there are fewer veins than on the east, and fewer
veins in the taconie and silurian strata than the meta-
morphic. The gold in the taconic veins being always
massive, and when circumstances and temperature
Justify it, always yield perfect crystals, which prove
them to be of a different age than the interstratified
veins of the azoic age. Besides this fact, the gold
is from fifty to one hundred and fifty thousandths
finer than that from fiesure veins. Another proof,
which should be strongly borne in mind, is the fact
that they never occupy the same position, but always
maintain the same sirike and dip as the enclosing
rock, and for miles the same vein yields the same
kind of gold, though no two veins correspond in this
respect, as they must necessarily have been deposited
at different times. All these facts combine to prove
the opinion expressed before, that the pyrocrystalline
interstratified veins were formed cotemporaneously
with enclosing rock, by the same chemical agencies
that formed the oldest sediments, and when the
irruptive rock upheaved and formed the mountain
chains, disrupting the already hardened sediments,
and elevated them yet higher, then the veins and
enclosing rocks were crystallized, a8 we now find
~ them, and the same force or agent produced the frue
veins, radiating into-the adjacent metamorphic rock.
The paucity of this class of veins in the south-
eastern part of North Ameriea is owing to the dif

932054A
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ference of electric forces on.the oppesite sides of the
-continent, those. (a8 before shown) acting with four
times as much powet on the Pacific slope as on the
Atlantic. The height of the mountain chains, as well
as the greater number of plutonic or true metalliferous
veins, combines to prove this.

To account for the variotis phencmena attendant
upon the formation of our gold veins is not only diffi-
cult, but as yet not fully satisfactory. Our most dis-
tinguished geologists indiorse the theory of Sir R. J.
Murchison, that the metamorphic slates and shales
are eruptive or. plutonic, — their stratification cansed
by being crystallized under heavy pressure,—and were
imprégnated with. gold, which, by segregation, aided
by the fluid matrix, and. electric cuzrents, formed
those so-called veins. The veins which aided in form-
ing those rich deposits at Nacoochee, and known only
by its massive gold, belongs to the first class of true
veins, and from the deposits in a line of gulches and
branches, nearly at right angles to the trend of the
strata and interstratified veins, proves its locality, in-
dependent of its eruptive accompaniments.

But the usnal false economy characterizes the own-
ers, and they refuse to incur the expense necessary to
its development, or compensate private parties to
find it. The deposits from this source were .abont
haif a million. The predominant rocks are grauite,
goeiss, micaceous and talcose. slates, with a large
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dike of hornblende rock, which evidently was formed
when this fissure vein was made, traversing the
strata at nearly right angles. Another similar vein
exists twelve miles south-west from here, called the
Loud Mine. The gold from its deposits is found in
masses of considerable sige, some .of which weighed
five pounds, and from the alluvium of the creek in the
immediate-neighborhood nearly two tons were washed
out; yet no attempt whatever has been made, by the
owners, to find the vein which made so rich a deposit.
‘Such are the ignorance and false economy of the mass
of mankind, who fail to learn the fact that the laws
of God never change, and that “like canses produce
like effects.” . Comsequently, when this vein ig. found
-and opened,;it. will correspond with the,deposit in
richness, and with all similar veing whieh have been
-opened in this and other countries,

From the peculiar. character of the gold, the preva-
lence of plutonic roek, aud . corresponding indieations
of the ravine deposits, no doubt exists as to the situa-
tion of the vein, which could be found, and satisfacter-
ly developed, at a cost of only a few:thousand dollars,
with every evidence that it would yield. .millions.
This and the Potosi Mine, in Hall County,:are the
only ones that yield octahedral crystals of gold, in the
state. The Loud Mine also yields the most beautiful
and perfect filiform and:arborescent crystals imagi-
nable. ' L



102 GEOLOGY AND MINERALOGY

CHAPTER IX

Hypravric Works. — Yanoora ComMPARY. — NacoocHER
VALLEY. — SOURCE OF THE SAVANNAH River AxDp TENNES-

- 8EE.—RABUN GAP. — A8BESTOS.— CHALCEDONY AND Caxm-
NELIAN.— TALLULAH FaLLs. — Tokoa FALLs. — HABERSHAM
Couxry. —Harris Lope v Harr Couxry.

In White and Lumpkin Counties the California
hydraulic process is now used for washing for gold.
The ‘canal which conveys the water to the placers of

- Nacoochee is seventeen miles long, and terminates at an
altitude of three hundred feet, giving the miners every
necessary facility and power to wash off the hills and
surface-grounds for miles- around. The other canal
brings the Yahoola River from the mountains, about
twenty miles, to the neighborbood of Dahlonega, at-
about the same altitude above the river-level as that
at Noeoochee, and two thousand and sixty-four feet
above tide water. In its route the .canal crosses the
Yahoola Valley in large cast-iron pipes three feet in
diameter, which span the valley and convey the water

— 7to the plateau on which Dahlonega stands. These
large iron siphon pipes sink down from the level of
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the canal two hundred and forty-eight feet, and cross
the valley, and rise up to the canallevel on the op-
posite side, and then the water is carried in the canal
through town and onward to the gold-fields, where it
is used in various ways to procure the gold. This
gigantic project cost half a million dollars, but dur-
ing the war suffered greatly, and is now but feébly
prosecuted; yet no doubt exists in regard to its ulti-
mate success. The power obtained by the hydraulie
process, with a head of water of one hundred feet, is
estimated, by practical miners, to be equal, in washing
off the surface earth, to thirty times that of one hand
without extra power. The water is brought from the
canal, down the slopes of the hill, to the gold placers,
and issues from the nozzle of a pipe from one to two
inches in diameter, the force of which dissolves the
clay and partially decomposed slates with magieal
rapidity. Accidentally striking a man or animal, they
would be killed in an instant. The works at the
Nacoochee Canal are paying good - profits to the
company, who mostly live in Boston. Even they,
with their boasted intelligence and wealth, have made
no attempt to work the rich veins they continue to
find by surface washing, and which have yielded, ready
for the mills, without cost, thousands of tons of better
ore than any of the numerous mines in California or
Colorado.

This culpable apathy, in a measure, arises from false
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notions of the political status of the country, which is
represented by designing and unprincipled politicians
to be unsafe for any one to live in, or do business in,
who does not belong to the rebel element of the state.
No community in any part of the world is freer from
crime, or has a more orderly, law-abiding, conscientious,
or hospitable population, who are not only desirous of
having good citizens from the North, or any part of the
world, to come and settle among them, but will, in
many instances, give them a bonus in lands to induce
them to come here, and help develop the vast, but at
present almost useless mineral wealth of Georgia.
Four elegant diamonds were found in the gold-wash-
ings of Nacoochee, and two near Loudsville. One of
these diamonds was lost before the miners had any
‘Jkmowledge of its value. From its size and lustre, as
compared with those found afterwards, it must have .
been worth one hundred thousand dollars. Another
was broken up by the negroes to see what made it
shine so! This, from the description of the miners,
must have been quite as large, and weighed at least
twenty carats. A third was given, as a handsome
specimen of something, he knew not what, to a general
post-office ageht, who most probably lost it, as he had
no knowledge of its value. The others are still held
by the finders in the rough state. The valley of Na~
coochee lies betwe:n the Tray Mountain, five thou-
sand feet bigh, and the Yona Mountain, four thousand

RN
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feet high, and is considered by all foreigners to he one
of the most charming and lovely valleys in the world.
Itis in a high state of cultivation, and. improved by
elegant residences, orchards, vineyards ; and many of
the choicest modern works: of art in stdtuary and
sculpture are being introduced from Italy to add to its-
beaunty. Its inhabitants are natives of Massachusetts,
Indiana, Virginia, Georgia, the Caralinas, and some
from beyond the seas. They are pious, intelligent,
and hospitable, and have yet to learn the cursed influ.
ence of European modern philosophy. They are mostr
ly engaged in farming, mining, and stock-raising, all of
which pays a satisfactory profit to the operator, be-
canse he is practicably acquainted with his trade or
pursuit. The Yona Mountain is an isolated peak of
granite, four thousand feet high, forming a magnificent
cone, whose crest pierces the summer clouds, and af
. fords one of the most sublime and interesting scenes
in the state. It is in this and Rabun Countythat the
Savannah River has its source, and flows south-east-
ward, over one continued series of falls and rapids,
for two hundred miles, to Augusta, where it gently
winds through the wide tertiary formation. to the
ocean. ‘

Within a stone’s throw of its head-spring is the
source of one of the largest sub-tributaries of the
« Pather of Waters,” which rises on the east of the
mountains in Georgia, and flows through Rabun Gap,
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where the mountain chain has been reft in twain by a
mighty convulsion of nature, and gave passage to the
Tennessee, whieh rushes onward through the Appa-
lachians, the Unaka or Smoky Mountains, the Chil-
howee, and Camberland ranges, and then gently flows
through the rich plains of Alabama, Tennessse,.and
Kentucky into the Ohio River at Paducah, which here
is one mile wide. Onward the mingled waters of
the two mighty rivers move to join the turbid waters
of the Mississippi at Cairo, where the union is wit-
nessed by the three great States of Kentucky, Illinois,
and Missouri. Onward again the three mighty cur
rents roll for another thousand miles to the Gulf of
Mexico in Louisiana. .
Thus the waters of the rain-storm separate in Geor-
gia, and while one part quickly reaches its destination
in the Atlantic Ocean, the other travels through the
territory of ten states, through five of which she
meandegs before she unites with the rivers of the
-Mississippi and Missouri, whose turbid waters had al-
ready wandered from the far-off west in the Rocky
Mountains, in Idaho, and now with sublime power
rush onward with irresistible force to the sea, where
they rest until called on by tropical heat to be raised
to form clouds, and by electric currents wend their
way back to the mountain slopes to be condensed into
rain and dew-drops, and again and again perform their
ceaseleas rounds for the benefit of man. But to re-
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turn to Georgia. The source of one of the largest
sub-tributaries of the Mississippi being east of the
mountain range, in Georgia, is a great natural curios-
ity, and one of the mest singular geological features
found to exist in any country. '

Near this point are two' localities of amianthine as-
bestos, which ‘will be of value in the arts as population
increases, and the demands of society require to be
satisfied. At present its use is confined to the eon-
struction of incombustible lamp-wicks, the packing of
money-safes, also in dentistry, and for cabinet speci-
mens. Ere long the rapid progress of invention will
open up new uses for it, and largely enhance its value,
which is now merely gominal, being about twenty del-
lars per ton. The largest bodies of it are in Fulton
County, in Georgia, and Chambers County, Alabama;
but the finest fibre, and decidedly,the most elégant
and pure variety, is found in Rabun County, Georgia,
and Macon County, North Carolina, where are also
found the carnelian and chalecedony, which is in dikes
of basalt and greenstone in great abundance, and of
fine quality. Though a cheap precious stone now, it
once held a high rank, and was used by kings and
queens in all civilized nations, not only for ornaments,
but for intaglios. and cameos, and various other pur-
pdses' but from its great abundance the price has
been gradually reduced from age to age to almost

nothing,
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" Chalcedony was unknown to the Roman people in
Pliny’s time, as his gem of that name, found in the
ocopper mines of Chalcedon, was of a green celor, and
doubtless nothing more than silicions malachite.
Theophrastus says they were never large enough for
ring-stones, but used for soldering-gold. This proves
that Pliny’s gem was not:malachite, for that occurs mas-
sive, is frequently found -in the old permian kingdom,
in Russis, in masses weighing several tons, and is used
in furniture, and for .doors to the palace of the czar.
In Georgia, and I believe elsewhere -in the United

_ States, it is rare, but is found in small crystals in all the
mines, particularly of the silurian group. Our chal
eedony is a semi-transparent -quartz, slightly tinged
with yellow or blue, and is frequently mistaken by the
best of judges for the opal, which, however, only oc-
ours-in the tertiary formation. But this must not be
mistaken for the “asteria” of Pliny, which was an
East Indian sapphire, and altogether of another family
of gems, and of much greater value and brilliancy, as
well as hardness. Carnelian, or sard, was first brought
to Greece and Rome from - India by the traders of the
Red Sea, where Plato (Phwdo, p. 110) describes the
spirit world, or Paradise; as being strewn with frag-
ments of sards, jaspers, and emeralds, the only things
left from the destruction of the world; and in his day
they were considered the most valuable gems, as the
diamond and ruby were not known in Europe uatil
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long after that age. In Pliny’s time (xxxvn 31)
no precious stone was in so great favor as the chalce-
dony; and we find more intaglios and rare works of
the ancient masters on it than on any other stone, which
proves the high estimation in which it was held in
that day. These valuable relics of ancient art have
preserved their finest outlines for eighteen hundred
years intact. M. Ben. Manser divides carnelian into
six varieties, according to color and chemical composi-
tion. The difference between the sard and carnelian
also saldonyx, is only in the latter always being in
three layers, and the upper one red. The largest sar-
donyx known is that of the Carpegna cameo in the
Vatican Palace, sixteen inches long and twelve inches
deep. The subJect is the “Trxumph of Bacchus and
Ceres,” in a car drawn by centaurs. It consists of five
layers, very thin. The next largest is thirteen inches
by eleven, but far above all others in fame and historic
value, called “Le Grand Camée de France,” repre-
senting the triunph of Germanicus, where he is re-
ceived by Tiberius and Livia, and the apotheosis of
Augustus occupies the upper part of the scene.
Rabun County also contains rich gold mines, which,
in early years, were worked out, so far as the deposits
were. concerned ; but no efforts have been made to find
the veins. This county is so mountainous that there
is comparatively but a small portion capable of being
cultivated or inhabited, but, from the great fertility
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of its mountains and valleys, must become a great
centre for stock-raising, for milk and butter, cheese,
wool-growing, and manufacturing, as the water power
is equal to that of any country; and when the great
through-line of road, or the Cincinnati and Charleston
Railroad, with its branches, shall have been campleted,
80 a8 to afford facilities for ready and cheap transpor-
tation, then Rabun County will occupy a high position
in the scale of civilization and wealth.

Between Rabun and Habersham Counties are the
justly celebrated Tallulah Falls, whose crystal waters
rush onward over fall after fall, and rapids, and whirl-
pools for three miles, producing a series of charming
scenes and landscapes, considered by travellers and
visitors as being unequalled in grandeur and magnifi-
cence. In that short distance the water falls eight
hundred feet, the greatest fall being one hundred feet.
It was at this fall that the lamented and learned Haw-
thorne met his fate. In company with Judge Clayton
and family, of Athens, he visited this romantic spot to
feast on the sublime and soul-thrilling beauties of na.
ture, which are here lavished by the Creator in rich
profusion, suitable to the tastes of the poetic genius
of the gifted orator. After they had visited and ad-
mired all the points of interest, the judge conducted
the ladies to the camp, and returned to join his es-
teemed friend in a natural bath in the basin between
the two great falls. But when he reached the place
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no one was visible. The clothes and watch suspended
from a tree on the bank told the sad tale. The poet
and divine was no more! He had plunged into the
placid basin, and was swept by an unseen undercur-
rent to the bottom of the abyss, and held there by the
Jagged rocks.

The alarm was given, the inhabitants of the sur-
rounding country were aroused, ropes were procured,
grapples were made, and late in the night their lost
friend was brought to the surface, and secured to a
tree until the coffin arrived. Cruel oversight; for the
extreme heat of the weather, and larcerated condition
of the body caused it to swell so as to burst the cords
before morning, and it was swept over the one hundred-
feet fall, and plunged into the seething caldron below.
Poor Hawthorne! Far below the falls his lifeless body
was again found, wedged between two massive rocks,
a8 bloated corpse. Additional ropes were procured from
bedsteads of the peasantry; and by noon, one by one
the men were lowered over the perpendicular cliffs, un-
til enough had regained foothold on the treacherous
shore to securely fasten the body of the man of God
. t0 the canvas sacking, and raise it to the platean
above, to be cared for by his heart-stricken friends.
Then his deliverers were brought up as they had been
let down, until all were safely landed on the mountain-
top. Here the body was shrouded, and dressed in the
habiliments of death, laid in its sarcophagus, and taken
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to town and inteired with suitable ceremonies, where
it sleeps the long sleep of death. He lost his life in
consequence of his great love of the heauties of nature.
He was a citizen of the chivalrous state of South Car-
olina, whose soul vibrated to every pulsation of hu-
manity and charity, and commanded the unqualified
respect and admiration of every true member of the
church of Christ. ‘

These falls are enclosed by rocky walls on each side
of the stream, rising abruptly from one thousand to
twelve hundred feet. The wild grandeur of the
varied scene, the fury of the surging waters, the vast
battlements towering high in air, the scream of the
wild fowl, the fearful abyss, and the plunge of the
mighty waters, produce the most indeseribable sensa-
tions of sublimity, terror, and frenzy, which no time,
space, or circumstance can erase.

Our esteemed friend, the young and joyous Hanks,
of Clarkesville, with his companiont Levy, now of Au-
gusta, a few years before this sad event, came well
pigh meeting the same fate at the same place. They
were alone, seated on the incline of the crest of: the
great fall, admiring its grandeur and sublimity, when '
Hanks, giving way to his excited feelings in transports
of joy, in an unguarded momeni; lost his foothold, and
was precipitated over the fearful precipice feet fore-
most (Sam Patch like) one hundred feet into the -
rushing waters of the fathomless gulf below. Down,



OF GEORGIA. 118

down he went, until all consciousness was gone; and
soon the maddened waters brought him to the surface,
and threw his body against the cliffs, high above the
water, and, by the merest accident or providence, he
struck a fissure in the rock, and was wedged in so
firmly as to remain there until consciousness returned.
Then he found himself in a situation wholly incapable
of explanation.  He had no recollection of the preced-
ing events; it was all a dream. There“he remained
for long, weary hours, which seemed years to the
helpless, hopeless, dying man. But his terror-stricken
friend, as if driven by instinct, ran three miles to the
nearest hamlet, and alarmed the people to the danger
and rescue of his friend. The beds were stripped of
their cords, and they hurried back to the scene of suft
fering and death. Like lightning the news flew from
house to house, and the naturally humane and tender-
hearted people — men, women, and children — rushed
to the spot, and offered their help. Several men were
lowered over the cliffs, who were overjoyed to find their
lost friend alive. A wild shout arose above the thun-
dering noise of the surging waters, and told their
friends above that” Hanks was safe. A few minutes
sufficed to tie a small rock to a cord and throw it to
the sufferer, who caught the friendly missile, and drew
the larger cord from the bank, and tied it firmly around
his body. Now they gave a strong pull, and released
him from his horrible prison, and in a few moments
]
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drew him, more dead than alive, to the shore, where
he soon recovered. A few more moments and he was
drawn up and safely landed on the plateau, where the
whole country had collected to greet him, aad con-
tribute their .mite to alleviate suffering bhumanity.
Many years he lived to thank his deliverers for their
labor and kindness. Hanks from this time was a
changed man. The shock on his nervous system was
8o great that his whole physical and moral nature was
changed, and, from a reckless pleasure-secker, he be-
came a sinocere believer in the gospel of Christ, ignor-
ing all his former follies and wickedness, and quietly
yielding to the calls of Christian life. A few years
after this event he sank under the wicked blow of the
assassin, and passed from time to eternity.

Twelve miles south of Tallulah Falls are the beau-
tiful falls, or rather cascade, of Tokoa, where the crys-
tal stream falls over a vast ledge of itacolumite, or
flexible sandstone, — the matrix of the diamond,—a
fit emblem of the leap of this beautiful stream from the
heights above down, down for one hundred and eighty-
seven feet, into the deep basin below. It is more
properly a cascade than a fall, and, at a distance, looks
like a silver strand suspended from the skies. It is a
lovely spot, where the most sacred and sublime poetic
associations cluster around the heart of the lovers of
nature, and elicit those sentiments of love and charity
which ennoble the Adamic race, and prove them alone

N
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to be capable of appreciating the sublime and beautifal
in nature, because created after the image of God.
Habersham County contains marble and vast quan-
tities of iron ores, but few gold veins, none of which
are Now béing worked. There are unmistakable evi-
dences that at least four gold veins exist in this coun-
ty, which, from the quality and character of the gold,
are true or flssure veins. The form of crystallization
of the gold is the same as at the Loud Mine, in White
County, particularly at the. Hughes Mine; but the
Mathiss Mine, near Clarkesvyille, is of the same charae~
ter with the Potosi Mine, in Hall County, and all of
them fissure veins formed at a much more recent
period than the sedimentary interstratified ones. The
Loud Mine, the Nacoochee Mine (now being worked),
and the Swift Island Mines, and Reid Mines, of North
Carolina, yield gold of this character, some of the
masses of which weighed from five to ten and twenty
pounds; and one nugget, found at the -Reid Mine,
weighed thirty.seven pounds. These are all fissure
veins, but those in Georgia are in the oldest sedimen-
tary metamorphie rock, whereas those of North Caro-
lina, of the same class, are millions of years younger,
and formed by a distinet volcanic convulsion, being in
the taconic formation, and yielding gold of a different
quality. The surface or deposit mines of North-east
Georgia have yielded about twenty million dollars,—
now but partially worked for want of capital and
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of art, will soon be of immense value. All countries
must have lime to keep up their agricultural status,
or bring it, at a much higher priee, from abroad, be-
cause it is indispensable to successful farming. Though
very many never apply it, yet you will observe those
same people, after years of exhaustive farming, sell out
and go west to fresh land,

CHAPTER X.

Diaxoxns or Hawr Cousry. — Price. —Mobx or Wasa-
ING FOR THEM. — CUTTING AND SETTING. — EMERALDS. —
BeryLs, &c.

RunninG parallel with the marble is the immense
ledge of itacolumite, or elastic sandstone, the matrix of
the diamond. It extends throughout the county for
thirty miles, and in every gold deposit, or branch mine
near it, have been found splendid diamonds, by the gold-
washers, who, being totally ignorant of their nature
or value, either lost or destroyed most of them. Some
were sent to Europe, to be cut and set in jewelry, but
most of them were lost. Some are still in the hands
of the finders, who keep them as mementos, in their
rough state. Being entirely ignorant of their nature
or value, none were piocked up but such as were with-

N
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out tncrustation, which, in Brazil and Golconda,
amount to only the one tenth part of the whole prod-
uct. Four fifths of all the diamonds found in any
country are small, and only fit for mechanical pur-
poses, in general being less than half a carat, or from
one to two grains. The carat is a fraction 1%s than
four grains (three and one sixth), but in all estimates
and sales in the mines the carat is put at four grains.
It originated from the use of the seed of a plant in the
East Indies, in the sale of diamonds. This berry,
which grows only in that region, though not very
accurate, answered the purposes of the semi-ivilized
Indians for several thousand years.

The yield in Brazil, for forty years, from the labo:
of from thirty thousand to sixty thousand hands,
ranged between one thousand and twelve hundred
ounces. Of this large amount they rarely found more
than three or four, and never more than ten, that
weighed more than thirty carats. These facts strongly
confirm the opinion that, when developed, Hall County
will be as rich in diamonds as Brazil, and contain even
a larger per cent. of sizable ones of the first water.
In washing for gold, all the large ones would, from
the construction of the machines, necessarily be lost
or thrown away with the quartz gravel with which
they are associated, and only such as passed into the
riffiers, with the grains of gold and fine sand, would
be found in the pannings, after the day’s work was
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done. All of those found in Hall County were thus
found, weig