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INTRODUCTORY LETTER.

To His Excellency, E. N. Coxway,
Governor of Arkansas:

Sm—In conformity to an act approved 15th January, 1857, entitled “ an
act to provide for a geological survey of the State of Arkansas,” I had
the honor of being appointed by you State Geologist of the State of
Arkansas, which office I accepted with the proviso that I was to commence
the geological survey of the state as early as my engagements in Ken-
tucky permitted, say about the 1st of October, or as soon thereafter as
possible, it being, however, expressly understood that my salary as Geolo-
gist of the State of Arkansas, was not to commence until I entered upon
the duties of that office, as will appear from the following letter of your
Excellency, addressed to me on the 20th April, 1857:

Little Rock, Arks.,

Executive OFEick,
20th April, 1857.2

Dr. D. D. Owen—

Sir: 1have appointed you State Geologist of the State of Arkansas,
under the act of the 15th January, 1857, as shown by the enclosed com-
mission, which will take effect from and after the 1st day of October, 1857;
and your salary is to commence upon your qualification, on or before the
15th October, 1857, that is, as soon as you shall enter upon your duties as
State Geologist of Arkansas, under said law, and not before then. I hope
by the first day of October, you will have completed your present engage-
ments in the State of Kentucky, and that you will accept the commission
which I send you upon the terms stated in it.

As a measure of economy, as far as this state is concerned, I was pleased
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to learn that the chemical work could all be done in your laboratory at
New Harmony, and would be pleased to learn what annval expense this
state will incur under such an arrangement, and for all instruments which
I presume you have and can use in the prosecution of the work, including
office-rent and fuel, whilst doing the office-work at New Harmony.

As you know best the kind of wagons and camp equipage you will
require to suit you, I presume it would be better for you to procure and
ship them to Jacksonport, Arkansas, than to obtain them in this state.
The horses and mules which you would require, could, perhaps, be
obtained in Arkansas, as well as common laborers.

We shall have to be confined to the amount of appropriation by the
law, and that is so small for such an important work, we will have to use
economy to accomplish much good, and I shall depend greatly on your
experience and good management in the whole matter.

When you qualify before an officer of this state, you will have to take
and subscribe and have authenticated and filed with the governor of
Arkansas, a duplicate of the official oath which will be indorsed on your
commission. .

Most respectfully, your ob’t serv’t,
(Signed) ELIAS N. CONWAY.

In conformity with the above appointment and instructions, I com-
menced on the 1st October, 1857, making preparations for carrying out
the provisions of said act, by procuring the necessary instruments, outfit,
wagons, and means of transportation, for executing the field-work with
as much dispatch as possible.

By organising two corps for field-duty, and continuing the work as late
in the season as the weather permitted, I have, with the limited appropria-
tion at my command, been enabled to accomplish nearly as much as I
could have done with a single corps, during the summer and autumn
months; taking into consideration that the means at my disposal would
only have kept a single corps in the field during six or seven months in
the year. :

On account of the low stage of the Ohio river in October, 1857, the
Mississippi and Ohio packets, plying along the coast of Arkansas, were
not running; I therefore found it would be more expeditious to proceed
by land to Arkansas, especially as by the most direct route, I would reach
the north-eastern confines of that state, which your instructions designated
as the portion of the state where I should commence the geological
survey, so that; as soon as I reached the borders of Arkansas, the work
could be immediately commenced.
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The point where I first entered the State of Arkansas, and where I,
therefore, commenced the field-work, was Chalk Bluffs, in Greene county.

The following report begins, for this reason, with that county.

My geological observations through the northern counties have been of
a general character, with the view of gaining a knowledge of the leading
geological formations, rather than of entering into minute local details;
though I have made it a point, at the same time, to visit such localities as
gave promise of important discoveries, even though they were, some-
times, situated a considerable distance out of the direct line of travel
which would have suited the general objects I had proposed to myself.

This plan of commencing the geological survey of the state has been
adopted for several reasons.

The wording of section 2, of the act providing for the survey, states:
¢ It shall be the duty of the state geologist to make a reconnoissance of
the state.” This implies a general survey in the beginning; and this, in
any case, I consider the proper course to pursue in conducting the survey
of a new state; because, unless the geologist acquires, as soon as possible,
a general knowledge of the areas and boundaries of the various forma-
tions, he cannot direct the operations of the corps to advantage. _

Again, by this method, every county can receive the benefits of such a
survey, in a period of time, comparatively short to that required to carry
a special, detailed survey over the state—unless, indeed, very large
appropriations are made, to put numerous corps in the field at the same
“time.

Following the instructions contained in your letter, dated the 16th
September, 1857, with regard to the part of the state where you desired
the survey to commence, I have devoted the first season’s operations to a
reconnoissance of the northern counties adjacent to the Missouri line, and
those counties lying between the St. Francis and White rivers, as far
south as the northern boundary of the tier of townships 10 north. I found
it, however, impossible, before the close of the season, to extend the
survey to the western boundary of Arkansas. The extreme limits of my
western obervations of last December, only reached the confines of
Carroll county.
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Q

The citizens of Arkansas, so far as I have had an opportunity of
ascertaining by intercourse with them, are so well aware of the impor-
tance and utility of a geological survey of their state, that it is hardly
necessary for me to enlarge upon the subject. But a few remarks of
paramount interest suggest themselves.

It has been justly inferred, from the history of nations, that the people
who have reached the highest state of civilization and intelligence, and
who possess the greatest wealth and influence, are those who enjoy the
most extensive facilities of commercial interchange, who possess within
themselves the largest means of producing the staple articles of food, and
who manufacture the substantial fabrics supplying wearing apparel, the
implements of husbandry, and all kinds of useful machinery.

To accomplish these vast objects to the greatest advantage, the country
itself should not only be possessed of those natural resources in soil and
mineral productions, which supply the raw material for all kind of staples,
but must be sufficiently populous to supply the labor necessary for carry-
ing on those manufactures, without too great a drain upon the agricultural
community. These two classes of society, under a liberal and enlightened
form of government, become mutually dependent on each other, the
one producing the necessaries of life, the other fashioning the implements
which enable the cultivator of the soil to afford his means of subsistence
at a cheap rate, and supplying, not only to the artizan but to the whole
community such articles of comfort and convenience as give to life its
zest, and to our home their charms.

Hence, to be in the most flourishing condition, a country should not only
possess, at least, a fair average soil, but those mineral resources which
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contribute most essentially to the attainment of a high state of perfection
in the mechanic arts.

Foremost in the list of utility, stand coal and iron ores; then platinum,
gold and silver, copper, lead, tin, zinc: all producing metals for which
there is a regular and constant demand in every land of active industry;
ores of antimony, manganese, cobalt, nickel, cadmium, aluminum, arsenic,
bismuth, sodium, yielding metals which, though in use to only a limited
extent, are, many of them, very essential in the arts, and generally com-
mand high prices, on account either of their partial diffusion within the
reach of the miner, or the expense of reduction.

Every commercial and civilized nation also demands a supply of a
variety of saline substances and earthy minerals, found either on the
surface of the earth or interstratified in its geological formations; such as
common salt, alum, nitre, carbonates of soda and potash, sal-ammoniac,
gypsum, potter’s and other clays, ochres, and other paints; also, an abun-
dant supply of limestone, and all the various rocks, useful as building
materials and for all kinds of ornamental work, hydraulic cements, mate-
rials suitable for the manufacture of glass, fluxes for the metallurgist,
are some of the most useful materials that may be enumerated asrequired
to supply the wants of a progressive, commercial, manufacturing people:
while the agricultarist, in his vocation, derives many valuable mineral
manures from the strata constituting the earth’s crust, such as marls, bone-
carth, argillaceous and ferruginous earths, and saline deposits and
efflorescences, which often form the most accessible, the cheapest and
most available materials for the renovation of his land.

Such being universally recognized facts in the history of mankind from
" the earliest period up to the present time, is it not incumbent on every
country and every state of this Union, to adopt measures calculated, first to
develop their resources in the various raw materials necessary for their
welfare and progress, and having done so, to direct public attention to
their stores of mineral wealth; so that the capitalist, seeking profitable
investments, and the skillful artizan business and employment, may take
cognizance of their peculiar advantages? and, at the same time, proclaim
before the immigrant farmer their agricultural resources.

What better method can a state adopt for this purpose, than to institute
and support with liberality a well-conducted and judiciously managed
geological survey of her territory and publish the results to the world in
reliable, creditable and attractive geological reports, emanating from
sources in which the public generally have full confidence.

This is forcibly brought home to us by a recent communication from our -
enlightened Minister to Prussia, writing to his friend Judge Law of Indiana,
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which is so pertinent to the subject that I here extract a few paragraphs
bearing on the question:

“ BerLin, February 6th, 1858.”

“ Dear Sm: I have often made the remark to you and to our people,
that there is less known, both at home and abroad, of Indiana, her capa-
bilities and resources, than of any state of the Union. Of the truth of this
fact, I am more and more convinced. I am daily brought in contact with
men of intelligence who feel a great interest in obtaining information
about our country, especially how money may be invested there, so as to
bring the largest return. They wish to learn, what are the most desirable
portions for manufactures and trade.

Questions are often put to me about the mineral resources of Indiana,
and thesurprise expressed thata state, so rich in that respect, has not taken
pains to let its wealth be known to the world. A few have heard of the
partial survey, and the report thereon, made by Mr. Owen, some years
ago, but have not seen it—and I doubt whether you can find half a dozen
copies in the state, or even one in the state-library. I could distribute
hundreds of those reports, imperfect as they are, with great advantage to
our state.

I know the great interest you take, living as you do in the midst of the
coal and iron region of the western world, in the development of the min-
eral resources of Indiana, and I cannot forbear urging upon you renewed
exertions in this matter. Our statesmen, our literary men, our men of
wealth may come to Europe and talk of the resources of the country, her
mineral wealth, her capacities for improvement; but when the capitalist
and intelligent mechanic desire to know, where they shall use their capital
of money or mind, where they shall establish their manufactories or locate
their mining operations, they wish to see the survey and report of the man
of science, who can tell them where they may certainly find remuneration
for their labor, and what it shall be.

To develop the resources of a country, the combined actior: of capital
and labor is required. Capital and labor are annually coming to our
country from Europe; but much too large a proportion passes directly
through our state and finds its home and employment in Wisconsin, Illi-
nois, Iowa and Missouri. If our state were better known, if its capacities
were published abroad in a manner which could command the confidence
of the capitalist and the emigrant, this would not be so.

That we have mineral wealth, we know. Coal,iron, lead, zinc, building
stone and slate, are found in abundance, and clays useful in the arts are
extensively distributed. But in how great an abundance these may be
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found, and how profitably the capitalist may invest his means for their
development, can only be determined and made known in a manner to
command the confidence of the public at home and abroad, by a careful
survey under the direction of the state.

The importance of these surveys is more highly appreciated on this con-
tinent than with us. Here the necessity of developing all the resources of
the country is felt, and attention is given to the subject. It is this develop-
ment and the wealth which necessarily comes from it, which enables many
of these countries to maintain their position and influence in the world.
Money judiciously expended in these investigations yields a sure return.

In Bavaria, with less territory than the state of Indiana, millions have
been expended in complete geological and topographical surveys of that
country, and for a few pennies every farmer or land-owner can obtain a
copy of the survey of his land, a chemical analysis of its soil, and a knowl-
edge of the minerals which enrich it.

In Belgium, they are excavating coal at a depth of 1,500 to 1,800 feet
below the surface, working veins only 18 inchs thick at an angle of 45 deg.,
and this coal, too, of an inferior quality, such as we would not use, and in
that country, notwithstanding the amount already expended, preparations
are being made for a still more thorough survey. Might not much capital
thus laboriously expended be attracted towards our rich coal fields, were
their existence and extent known and believed?

But it is not only in the discovery and location of the mineral resources
of the state, that such a survey would be advantageous. It would call
attention to the fact that all these minerals can be worked and made into
manufactured articles at home, instead of being sent abroad and returned
to us at an advanced price, as we know is now done, not only with our
pig iron, zinc and other metals, but even with our walnut and cherry.
Copper is shipped from Tennessee to England, and returned to us in the
manufactured state at an advance of more than 200 per cent. I believe
that zinc is not manufactured in any considerable quantities in the Mis-
sissippi valley, and yet it is well known among us, that it is found in great
abundance in the north-west, equal to any in the world. How profitably
to our people might the money be expended in manufacturing at home
the zinc used among us for painting, for roofing, telegraphing, and in the
daily employments of our mechanics. But this will not be until the atten-
tion of capital is drawn to our resources.

It may be mentioned as a striking fact, showing the extent to which we
look across the water for supplies, that in South Wales and Staffordshire,
England, alone, tin plates are manufactured to the amount of 900,000
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boxes annually, to the value of over five millions of money, and that more
than two-thirds of these are exported to the United States.

Such a survey as ought to be made, would exhibit another thing which
may soon be of vital importance to the state; a thing which comes home
especially to the farmers. Itis well known that the supply of water is
yearly becoming less abundant. Such a survey would show where arte-
gian wells could be sunk, from whigh a never-failing supply of water
could be obtained. This may be determined by the scientific man with
as much certainty as the character of the underlying soil. A few years
ago, in Puris, when water was very much needed, an artesian well was
sunk under the direction of scientific men, and water was found—an
everlasting fountain—though it was after eight years of labor, and at a
depth of 1,900 feet.

It is said that the French in congquering Algiers, took with them men of
science, and as they progressed, they established villages and sunk arte-
sian wells, finding water even in the desert. The wandering Arabs
exclaimed, ¢ what can we do with a people who make water rise out of the
ground wherever they please?” And they conquered, perhaps, as much by
the impressions made by their scientific knowledge, as by the force of
theil‘ arms.” * * * *

Let us look now to a few of the results of the geological survey of
Kentucky, which has been in progress since .1855.

In some of the counties, where the labors of the geologist have estab-
lished the existence of beds of good workable coal, the intrinsic value of
the land rose, in a single season, twenty-five per cent. all over the county;
while the value of.the land, in many locations of the same county, offer-
ing peculiar advantages adjacent to navigable streams, rose, in the course
of the same period of time, from five to ten dollars per- acre, up to fifty
and sixty dollars. And these prices have remained firm and permanent
up to the present time, showing that the valuation was real, intrinsic and
substantial. '

Where the simultaneous occurrence of both ¢oal and abundant beds of
rich iron ore has been proved, the rise in the value of the property has
been proportionally greater. These are, indeed, direct and tangible
advantages, which all can appreciate and comprehend, and which come
home to the owners of property, and to the citizens of the state.

It will be apparent, that capital and labor must speedily flow towards
localities where such valuable mineral resources have been demonstrated

to exist. ‘
Further: the elaborate, comparative chemical analyses of the soils col-
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lected from various parts of the state, now numbering between two and
three hundred, have developed such important, interesting and practically
useful results, and thrown so much insight into the peculiar constitution of
the soils, derived from particular geological formations, and the individual
members of these formations, that all the well-informed and intelligent
part of the farming community, whose soils yet remain unexamined for
want of adequate time, is alreadx calling loudly for an extension of the
same system of chemico-agricultural investigation over their portion of
the state. :

Again, the iron-master, for want of a knowledge of the chemical con-
stitution of ores easily accessible and conveniently situated to his furnace,
has often been rejecting his richest and best ores, which, now that he has
become aware of their composition and productiveness, through the dis-
closures of the geological survey, he works with greater profit and advan-
tage than any of those ores previously employed.

) Numerous instances have occurred in which deluded men, ignorant of
the nature of minerals, have expended their labor and means in mining
after ores, either comparatively of little value, or containing none of the
metal they confidently expected to extract from them, and have only been
persuaded to desist from their ruinous proceedings by the demonstrations
and counsel given them by the geologist.

The capitalist, miner and business man have had their attention called
to various parts of the state,and are either examining the various sections
of the state in person, or sending out their agents for the purpose of mak-
ing locations for future mining or manufacturing operations.

Moreover: it is incumbent on every state in the confederacy, to contri-
bute her utmost to prevent the enormous drain made on this country, at
the present time, for manufactured products imported into this country.
In the article of iron, alone, and that chiefly railroad iron, recent statistics
show that this country is importing upwards of 500,000 tons, at a cost of
over $3,000,000 annually. Such a drain on our moneyed resources—such
a serious balance of trade against us—should certainly be put an end to
as speedily as possible; and this is only to be accomplished by the imme-
diate increase in the manufacture of iron throughout the different states

.of the Union. _ B

It can be shown by the most reliable calculations, that iron can be pro-
duced in the western states, where facilities exist for its manufacture, by
the simultaneous occurrence of good iron ore and coal, suitable for its
reduction, convenient to navigation on our larger streams, not .only as
cheaply as in England, but, in consequence of the duty on imported iron,
.and the greater cost of carriage and commission, at a cheaper rate than
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foreign iron can be delivered in this country, even at $15 to $20 less cost
per ton; and still leave the handsome profit of twenty-five per cent. to the
manufacturer, notwithstanding the advantages which Great Britain pos-
sesses in her cheap labor and in her capital. If this is true—and any one
conversant with the business can satisfy himself of its correctness by
investigating the subject—is it not inevitable, not only that establishments
for the production of iron must rapidly spring up in the western country,
where, in a year or two, four-fifths of the great demand for iron will be,
and at those points that offer the greatest inducements in the required
mineral resources, but it is moreover true, that the business’can hardly be
overdone; since the increased prodiction, for years to come, can hardly
keep even pace with the annually increased consumption in railroad iron.

So universally important is it to the interests of the United States, that
this branch of business should be cherished, that it has recently called
forth remarks from the executive.

The same is true, to a certain extent, in very many other branches of
metallurgy, and applies, indeed, more or less, to all manufactures.
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PART FIRST.

In proceeding to record the geological observations of 1857, I shall
follow nearly my line of travel through the various counties from the
north-east corner of the state, towards the west, and give the results of
my observations under the heads of the different counties through which
the geological corps passed.

GREENE COUNTY.

lThe so-called Chalk Bluffs form the extreme north-east boundary of
Crowley’s ridge, where it abuts on the St. Francis river, a very short dis-
tance below where that stream leaves the State of Missouri and enters
Arkansas, and constitute, therefore, the north-east termination of that
extensive ridge of land which extends frem Helena, on the Mississippi, in
Phillips county, through St. Francis, Poinsett and Greene counties, divid-
ing the waters of the St. Francis from those of White river, and giving
origin to the heads of the western tributaries of the former, and the east-
ern tributaries of the latter streams.

This ridge, so far as it has yet been explored, i. e., to the north line of
township 10 north, is composed of, comparatively, very recent deposits,
mostly of incoherent or but very partially indurated materials belonging
to the age of the so-called quarternary formation, with the exception of a
few very limited areas where hard quartzose sandstones of very ancient
date protrude through these beds.

The base of the quarternary deposits, forming the northern terminus of
the Crowley Ridge, is a potter’s clay of considerable purity, and nearly as
white as chalk; hence the name of the Chalk Bluffs, where this white clay
is exposed on the banks of the St. Francis river, a few feet above low
water of that stream, in the north-east extremity of Greene county.
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The section of the quarternary beds at the Chalk Bluffs, as far as they

can be seen, is as follows:
Height

above ‘ Thick-
32{02} ness.

135. Hill on which the ferryman’s house stands. ««.ccooeve oo
Soil and sub-80il ¢ ccecereciaiiiienen teesessecne teesace

Chert and hornstone gravel.«..cc.ooeiieieireeiinienne 25
110. Lowest point to which the upper gravel bed could be traced.
105. Top of the first bench below the main gravel bed:-«.-..:.
Pink and variegated sand; locally indurated into a soft

crumbling sandstone 96 feet or more in thickness:«...-.. 26
30. White siliceous clay shale or marly earth, slightly indurated
at the upper part ....................................

6. Fine white potter’s clay 5 to 6 feet. -« «vove coveereeecnne 6

0. Low water of the St. Francis river.

The materials which compose the gravel bed which underlies the sub-
goil, seem to have been derived from the destruction of beds of carbon-
iferous date, lying to the north in the State of Missouri. At this locality,
it appears to be from 25 to 30 feet in thickness. It occupies the highest
position of the beds of quarternary date at this locality.

No solid beds of rock have been observed in this north-east termination
of Crowley’s ridge. In sinking wells at levels below the gravel bed, they
pass through sand, then streaks of clay and shaly materials, below which
the sand continues. In this lowerbed of sand the water is usually struck,
which must be retained there by the lower beds of clay of the preceding
.gection. Sometimes, in low situations, they pass through beds of clay in
digging for water.

A few chert and hornstone pebbles were observed disseminated amongst
the sand at 40 feet above the river, but the principal gravel deposit of
this part of Crowley’s ridge is in high situations above the great mass of
sand.

The growth on the high ground is mostly black and white oak; in the
bottoms, a mixed growth. Considerable groves of cypress timber flourish
in the bottoms of St. Francisriver, a short distance above Chalk Bluffs.

An erratic mass of hornstone, weighing upwards of 50 pounds, was
observed on the slope of the river bluff, near the ferry; and near by are
chalybeate oozings from the bank, originating, probably, from some scaly
oxide of iron, sparingly disseminated in the adjacent bank.

The potter’s clay at the base of the Chalk Bluffs is nearly white, or of a
cream color; variegated, however, here and there, with flesh tints. Its
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texture is fine, and forms a plastic mass with water. Its composition is
shown by the following chemical analysis:

Moisture coecoeeees cerene 01.10 (Silicasseceeeoces ceesssnss 697
Insoluble siliceous earth... 89.75 < Alumina tinged with oxide of
Oxide of iron +++ - tesssse 3.86 iron «cseee certsesicsacens 19.0
Lime:cceveceen. csesasnes 38 Lime:es cosee es serssesse 9D
Magnesia........-..-.... 33 Magnesia................. 1
Potash-+..... e crsscsnse . .15 Potash «cceeevene tvesseesss 7
Carbonic acid: -+ vesese 1.00 Soda +cvevreciecrierineses .05
Chlorine «+ ¢ cvevveeeecnene .60 [
Phosphoric acid: -+ +evvvt . 075 89.75

Water of hydration (not dri-
ven off at 300 deg. F.)
trace of ammonia and loss  3.255

160.000
[ ]

This clay contains 4.79 per cent. less alumina than the Hickman county
clay belonging to the same geological era; about 0-701 per cent. less lime,
and 0-34 less alkalies. It will, therefore, make a whiter ware, be less
fusible, and less liable to crack.

I have manufactured small crucibles out of this clay, and find that it
produces an excellent and strong article. The moulded clay is not liable
to crack in drying, without addition of silica or siliceous earth, nor during
the burning; and the crucibles manufactured therefrom resist sudden
changes of temperature without cracking. The burnt biscuit ware is even
rather lighter colored than the original clay, whichis of a very light cream
color. It resists fusion at a high temperature.

Besides being valuable for the above purposes, this clay would, proba-
bly, be found of excellent quality for modelling, and various other uses; it
is, therefore, well worthy the attention of the potter and the artist.

The section at Chalk Bluffs, does not extend low enough to enable the
observer to see what underlies this clay; but from the position of beds of
clay of, apparently, the same age, found in other western and southern
states, it is probably inferstratificd amongst the orange and ferruginous
sands, that are subordinate to the shell marls, which constitute the upper
member of the quarternary; occupying, therefore, the same geological
horizon, as the white clays at the base of the section described in the first
volume of the geological report of Kentucky, on pages 20, 21 and 22 of
that volume, and the corresponding clays which, I understand from Dr. E.
W. Hilgard, geologist of Mississippi, are interstratified in the ¢ orange
sand,” of the state of Mississippi; on this account it is probable that ferru-
ginous, orange-colored sands occur in this part of Arkansas still beneath
this clay; but concealed from view under the drainage of the country.
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' The quaternary beds of the northern part of Greene county afford, lo-
cally, a yellow ochre suitable both for a pigment and a dye-stuff.

One of the localities, where I had an opportunity of viewing it in place,
is about one mile west of south of the “ Pine,” between the Gainsville and
Pocahontas road, near township 21 north, range 8, east of the 5th princi-
pal meridian.. It is exposed here in a steep bank, near the bottom of a
hollow where a spring branch takes its rise on the north side of the ridge,
3 to 4 miles from Levi Boyd’s farm. It lies a considerable distance under
the main upper gravel bed which shows itself in various places near the
top of this ridge and beneath underlying beds of pink, variegated, and fer-
ruginous sands. Its original color at the bank isa yellow, but by exposure
to heat, it acquires a red color, in which condition it has been used, by
some of the inhabitants of this part of the county, as a dye-stuff for woolen
goods.

Its chemical composition is presented in the following analysis:

Water (hygrometric): -+ - o 299 (Silicas: eeeeeieiiiain, . 68.64
Insoluble' silicates. -« «« v 81.00< Alumina tinged with oxide
Peroxide of iron: -+ ¢cvveeeve 10.00 of irone ceeeeevecneecnne 10.00
Protoxide of iron:+sccecoeees IS Limer v ceveeecricnciannnse 44
Ozide of manganese:: ««: .. © .20 | Magnesia . covicieiinnn .18
Alumina s cveesesioeeecan .o 165 | Potash «++¢e0s.. PSP, 1.20
Lime ... cetreseseane 45 { Soda v+ e Cesesensenan trace
Magnes]a, ................ . 14
Potash ¢ cveeerseseceananne . 31 80.46
Carbonic acid: ¢+ cveveeevene 70
Chlorine « e+ ece0 e tessseas .02
Phosphoric acid: «-+c-vvt . .14
Sulphuric acid.-...oovvnn trace
Water of hydratlon loss, and

ammonia. R (1)

100.00

This ochre contains seven and a half per cent of iron: it has a good
body and color; better than that of the French spruce yellow, and could be
used as a pigment for brick work, and outside work, even without washing,
as the texture is fine, and there is very little grit in it when carefully
selected. When burnt, it acquires a light red color; this change appears
to be due, more to the loss of its water of hydration, than to the peroxida-
tion of the fraction of a per cent of protoxide of iron, which it contains.
For the purposes of dying, it it used, by the country people, in its burnt
condition.

At the “ Pine,” near by, diggings have been attempted in search of an
ore, supposed to contain silver; but with no success. The gravel and sand
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beds, which constitute the main mass of the Crowley ridge at the “ Pine,”
is altogether unfavorable for the discovery of ore of this description.

A qualitative chemical analysis was made of the water of the St. Francis
river, in the north-east part of Greene county, which proves it to be a
remarkably soft water, containing only a small quantity of carbonate of
magnesia and lime, and a trace of sulphates and chlorides. It is remark-
able, too, for the small proportion of lime compared with magnesia. In
most river waters, the lime is in much larger proportion than the magnesia-
The saline matter, altogether, is in much smaller quantity than is usually
found in our western rivers; hence, the softness of the water. Itis well
adapted for domestic purposes. The same is true of most of the spring
water in the northern part of the Crowley ridge. The spring at A. S.
Stewart’s was tested, qualitatively, and found to contain only a trace of
lime and a very small quantity of bi-carbonate and chloride of magnesia.
It is almost as soft as rain water.

Samples of soils of the northern part of the Crowley ridge, were collected
from the farm of W. Raeburn, where the growth is black-oak, hickory,
black and white walnut, and large poplar. Also, a sample of the genuine
“black sand land,” from the flat lands, at the foot of the eastern slope of
the ridge, from the farm of H. W. Granada.

The ridge lands, where these soils were collected, produce from 40 to 50
bushels of corn to the acre, and 20 to 30 bushels of wheat. It would, no
doubt, produce tolerably good crops of tobacco and cotton, but these have
not been raised to any extent in this vicinity as yet.

The black sand soil is remarkably deep and rich, and will yield, on new
land, 80 to 100 bushels of cora to the acre. It produces very fine vege-
tables, and appears to be especially congenial to peach trees. Itisa
quick warm soil, and stands both dry and wet seasons well. The growth
on this land is poplar, oak, walnut, and gum, with an undergrowth of spice
and papaw. This black-sand-land represents a large proportion of the
flat lands, lying between Crowley’s ridge and the Mississippi river, in
Arkansas.

The south-western part of township 19 north, range 7 east, and the
northern part of township 18 north, range 6 east, support mostly a growth
of barren oak, with the upper quaternary gravel bed generally near the
surface. In some of the deep hoMows, 80 to 90 feet below the gravel bed,
the quaternary clay is occasionally recognizable; the intervening deposi-
tion of 90 to 100 feet being mostly ferruginous orange sand, where it is
exposed to view, with perhaps some subordinate interstratified beds of
clay. But there are but few good sections where the quaternary sand can
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be satisfactorily seen. The subsoil is generally ferruginous. The surface
of the country is undulating; and the growth almost universally oak.

The water of this region of Arkansas is remarkably pure, especially
that which comes through the gravel beds, containing less earthy salts than
I have found in any spring-waters in the western country. It lies, how-
ever, often deep, since it filters away through the porous beds of gravel
and sand to the depth, sometimes, of 90 feet, except where arrested by
local beds of interstratified impervious clays that lie, sometimes, at the
depth of 30 to 50 feet.

In the neighborhood of Gainesville, some lead ore has been picked up, -
but there is very little probability that it is connected with any bodies of
this species of ore, accessible to the miner, since such ores rarely, if ever,
occur in the loose quaternary deposits, such as above described as pre-
vailing through this part of Greene county. It is much more probable
that they have either been brought there, and deposited, by the Indians at
some of their camping grounds, or been transported along with the gravel
from lead regions, lying to the north-west, either in Arkansas or Missouri.
A bed of lignite of quaternary date, crops out in the bed of the Beech
branch of Cache river, in Greene county, near the crossing of the Chalk
Bluff road, which runs on the Cache side of the Crowley ridge. It is partly
concealed under the water.. It is overlaid by red and pink ferruginous
sand, and underlaid by clay.

The succession and superposition, as far as they can be seen for vegeta-
tion and debris concealing the upper members of the quaternary beds, on
the Beech branch at this lignite locality, are as follows:

Upper grave] bed 15t020 0r25 feet: c ccoveersecerssesvscsscnsnas 20
Red, tenacious, ferruginous clay 7 to 10 feet in thickness...... ceee 10
Second or lower gravel bed, 5 to 10 feet thick: <+ ccccevvceien.... 6
Piuk and variegated sand, with some disseminated gravel, passing
downwards into reddish white sand, overlying the lignite bed. .. ... 25?
Lignite bed partly concealed, 3 to 4 feet in thicknessg: -+ eocvveevne. 3?

Some of the sand is cemented, by the infiltration of ferruginous waters,
into a partially indurated rock.

This lignite is of a blackish brown color. Part of it exhibits the woody
structure, and part has a more homogeneous earthy aspect, and lighter
blackish brown color.

Both varieties are very similar in their character to the lignites of the
same age which occur in the quaternary deposits of the western part of
Ballard county, Kentucky. :
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The chemical analysis of this lignite, has not yet been undertaken, but
will be made hereafter.*

Its appearance, however, hardly justifies the expectation that it will be
found sufficiently rich in carbon and hydro-carbons, to be valuable as a
fuel, even if the depositshould prove to be extensive. Lignite of a similar
character occurs seven miles a little west of south form the above locality,
on the Beech Fork of Cache; also, one mile north, two miles north, and
four miles south.

If it be a continuous bed between all the different out-crops known at
present, it would occupy an area of some seventy square miles, but this is
by no means certain, since these lignite beds are often quite partial and
local. Future detailed examinations in Greene county may throw farther
light on its extent.

It is worthy of remark, that there occurs disseminated in this lignite a
yellow pyrites, which contains a small per centage of copper, the exact
amount of which will be reported on, as soon as the chemical analysis
shall be completed.

'f'wo miles from Gainesville, near Jones’, the quaternary saund is indu-
rated into a soft sandstone, which is used in the construction of chimneys.
It contains impressions of leaves, one of which appears to belong to the
magnolias, and others to some species of water-oak, or willows. When
these have been more fully investigated, and more extensive collections
made from other localities, we shall then be better able to report in
specific detail. ’

About two-thirds of the flat Cache lands are “black sand lands,” and
one-third post-oak lands. The latter are too wet for cultivation, without
a complete system of drainage. The highest of the former are cultivated,
and are very productive. -Hereafter, if the agricultural department of
the survey be provided for, we hope to be able to supply comparative
chemical analyses of these soils, which will give more insight into their
relative productiveness, than we are able to supply in their absence.

If the flat post-oak lands of the Cache country of Arkansas, could be
drained, and subsequently cultivated with profit, it would greatly increase
the agricultural resources of Greene,Randolph, and Independence counties,
and contribute materially to the settlement of this part of the state.

Near David Schultz’s place, on the east or St. Francis side of the
Crowley ridge,and about 2 miles from the St. Francis bottom, near the
line between townships 18 and 19 north, range 8 east, there is a deposit
" of yellow ochre, similar to that previously described as occurring at the
“ Pine,” on the other side of this ridge.*

#See Chemical Report.
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Some of the geological maps, which profess to give approximate boun-
daries to the cretaceous formation of the United States, have indicated its
northern boundary ir Arkansas, as running with a north-easterly course
into Greene county, passing near Lorado and Crowley. While in that
vicinity, I searched for evidence of the existence of this formation above
the drainage of the country, as well as in the materials penetrated in
sinking wells. Since, in the western district of Tennessee, the member
of this formation which reaches the surface, is a kind of chalk-marl, or
soft argillaceous limestone, known popularly amongst the inhabitants as
“rotten limestone,” I made especial ehquiry for a rock of this description
in that part of Greene county. I was informed that though they knew
of no “rotten limestone,” some of the neighbors had obtained a different
kind of water in their wells than that usually struck, all ranging in a
north-east and south-west direction, which they called ¢ rotten limestone
water.” 1 was referred particularly to J. P. Harris’ well, on section 25,
township 16 north, range 3 east, and accordingly made a point of examin-
ing the material removed from said well. That proved, however, to be
the quaternary shell-marl; which, containing a notable quantity of lime
and magnesia, imparted a harder quality to the water passing through it,
than in the waters of the neighboring wells, filtering through only gravel
and sand.

The quaternary marl of this part of Greene county, is of a light grey
ashy appearance, and contains, disseminated, some small shells, which
seem to be mostly Heliz and Planorbis, but the earth was so disintegrated
that no perfect specimens could be obtained.

The composition of this shell-marl, as will appear from the subjoined
chemical analysis, is more siliceous and less calcareous than the Hickman
county shell-marl of the same date, and is, therefore, less adapted as a
mineral fertilizer of land; though it would be of some advantage to stiff
clay land, improving it both physically and chemically. It could be
employed, probably, to advantage in reclaiming the post-oak lands of the
adjacent flats.
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Chemical analysis of shell-marl, from T. P. Harris' well, Greene county,

Arkansas.

Silica: ... . Cesterensas 728
Water.cooceeeevnencnennn. 1.3 | Alumina tinged with iron.. 6.8
Insoluble silicates: - civee 84.9 Lime «ctcecitrenncnncans 8
Carbonic acid cccccvececeee 927 Magnesia, ................ 3
Peroxide of iron:es+eeeeeee 36 |Potash:+cctevecensecdonns 9
Aluming - s cceeoeevececcnes 20 |Soda:-+evecieciaicianann 3.2
Lime -ccoceaes tisssssseees 29 Manganese csesens PRI trace
Magnesia - - . ... ceerteasenae 1.2
Phosphoric acid:++-e-cv.tn 45 84.8
Potash.-cccccenen ceeees SN 5
Losg:ctoeeeieenne oo . 45

100.00 .

For comparison, is subjoined the chemical analysis of the corresponding
shell-marl of Hickman county, Kentucky:

Water:--ccocveeventeanaens 1.35 (Silica: ccosevseees seseseans 60.6
Organic matter sol. in water- .30 | Alumina...... ceteseienns 7.4
Insoluble silicates: e+t ceess ‘7330 Limes-ceectinnnasnaancns 1.1
Carbonicacid: s coceterevans 10.00 Magnesia .............. . 4
Lime .-..... PR 6.8 | Loss, alk, and a trace of
Magnesia « ¢ oo 0veiiiiianen 3.78 oxide of iron not esti-
Alumina and peroxide of iron 2.8 mated.cceeeveioiones 3.8
Chlorine ++s+eo e ceseses s A2
Loss, alkalies and phospho- 73.3
ric acid, not determined- 1.55
100.00

From the best information obtained, the materials passed through in
digging this well, were:

Soil and sub-s0il: ¢+ svcv e teecassesctsnstnne 3 feet
Dark-red under-clay:.:««........... ciese sesaesvane 14 «
SREll-THALL: « « «c v v vrvurererannnnnneeresaresennnens 29 «
Gravel and white coarse sand, mixed:««.ce..... reee 2K

The water was obtained in the last member, viz: the white coarse
gravel and sand.

At James Lamb’s, three quarters of a mile east of Harris’, the shell-
marl was struck in sinking his well at 54 feet; at Henry Cook’s, 48 feet;
and at Daniel Martins’ (where Lindley now lives), water was obtained at
18 feet in the shell-marl.

Thus I have, even to the depth of 54 feet beneath the surface, not been
able to obtain the least evidence of the existence of any of the members
of the eretaceous formation, as far north in the north-eastern part of
Arkansas, as they have been laid down by some geological map-makers;
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who, in fact, never visited the country, but plotted the boundary of that
formation from what they imagined its probable bearings would be through
Arkansas.

Between Gainsville and Walcott, a distance of 13 miles, the country is
mostly a succession of oak and pine ridges, forming a continuation of
Crowley’s ridge, to the south.

On the small Colton map of Arkansas, the Walcott post-office is laid
down 3 miles too far to the north, and Crowley 5 miles too far south.

The bluff below Dr. Mellon’s house, Walcott post-office, is composed of
the following materials:

Red ferruginous tenacious clay:««-«cceeiviinaiiiniaian, 10 to 15 feet.
Light-colored sand and clay, mixed: -+« «cooneeeeneneis . 5 «
Gravel, cemented by oxide of iron into a conglomerate or

pudding-stone .................................. v 3 «
White, quartzose, fine-grained sand, with streaks of yellow

and black sand, running irregularly through it...... cense 5 «
Indurated sandy shale, with pink and yellovt" streaks. .. ... 14«
“ Hard pan;” indurated dark-grey shale, with impressions

Of leaves s crveriiininieriietitiosseacosassansaossanns 1 foot.

It is probable that the post-oak soil of the Cache flats is derived from
the dl\mtegratlon of the indurated sandy shale reposmg on the impervious
“hard-pan.”

Clover does not succeed well in this part of Greene county; not even
on the “black-sand lands.” Herd’s grass and timothy do much better, and
oats and rye grow very finely —especially on the “ black-sand land.”
This variety of soil seems, also, peculiarly well adapted to the growth of
the peach-tree, which comes to perfection very rapidly. It produces both
a very large and sweet peach.

Wheat succeeds best on the ridge-land; it runs too much to straw in
the “black-sand land.”

On secction 10, township 17 north, range 4 east, near Sugar creek, in
Greene county, there is a remarkable protrusion of hard quartzose sand-
stone through the quaternary deposits. This sandstone has all the litho-
logical character of the Potsdam, or lowest sandstone of silurian date, as
it occurs on the Minnesota and Wisconsin rivers in the north-west. It
forms a hill of considerable elevation; which, however, I had no opportu-
nity of measuring, as I examined it in the midst of that most severe
thunderstorm, accompanied by heavy rain and high wind, which occurred
on the 7th of November, 1857, in that part of Arkansas. I would estimate
the height, by the eye, at 100 to 110 feet above the general drainage of
the country.
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The angle of dip of the sandstone is somewhat irregular, varying from
10 deg. to 12 deg., in the direction a little east of north, the bearing being
nearly coincident with the direction of the Crowley ridge—i. e.: north-east
and south-west.

These protusions of quartzose sandstone can be traced for 3 miles in a
south-west direction. At W. Lane’s, the quaternary deposits on the west
side of the hard sandstone protrusion, are tilted at the rate of 12 feet in
20,—judging from the inclined beds passed through by him in digging his
well.

These strata, passed through, were:

Red, ferruginous, tenacious clay. ... . tessrissesarsrseene oo 20 feet.
Gravel c s o oetr it ie ittt ittt ittt s ettt et ecen o oo 5 «
Ledges of sandstone: « s e cserescioscnvsees veseseseasssssssee B
Sand and c]ay............................-......... ...... 45 «

The water of Lane’s well was tested, qualitatively, and found to be
soft, containing only a trace of earthy carbonates, and slightly reddening
litmus paper from the presence of free carbonic acid. '

Though the protruding sandstone is, as we have said, very hard, still it
can be quarried without a great deal of difficulty in certain directions. It
will not stand fire, and, when heated and drenched with water, it crumbles
to sand; proving its semicrystalline structure.

The color of this sandstone is mostly of a light grey or pale red tint;
occasionally brown. Itis of so hard and quartzose a character that it
strikes fire at almost every blow of the hammer.

One or more of the violent commotions to which this part of Arkansas
has been subject, evinced by the coarseness of the gravel beds, their
thickness, and their wide distribution, may have been cotemporaneous
with the elevation of this sandstone.

On section 9, township 15 north, range 3 east, close to William Lane’s
bouse, there is also a low range of quartzose sandstone, probably of the
same date; but thissandstone lies in juxtaposition on the south-west, with
a softer sandstone, containing impressions of plants, which is, no doubt,
an indurated portion of the quarternary sand, through which the older,
harder sandstone has protruded, and bursting it asunder, has entangled
portions of this newer sandstone in the crevices and rents, so that they
often appear as if of the same origin; but a close inspection of the litho-
logical character of the rock, together with the vegetable remains, will
generally serve to distinguish them.

Overlying the hard vitreous sandstone, but only partially covering it at
this locality, there is also a peculiar, fine-textured, siliceous rock with ver-
micular or ramose-tabular perforations, either empty or partially filled
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with a core, and stained red with oxide of iron where these ramify the
rock, while the rock itself is of a light grey. These markings have a good
deal the appearance of those found in the calciferous sandstone of New
York, and noted in the reports of that state under the name of Palaeo-
phycus tubularis; but they are too indefinite to enable me to pronounce
positively on their identity. They impart to the rock, however, a
remarkable vermicular structure; and though they resemble, still probably
differ from those impressions of plants in the soft, white, quaternary sand-
stone of the same locality.

One mile below Lane’s on section 29, township 15 north, range 3 east,
a similar hard standstone shows itself in a hollow.

Some lead ore has been picked up in the fields in the vicinity of Wal-
cott; but so far as I have been able to trace the localities, invariably on
the sites of Indian villages, along with other relics of the aborigenes, who,
undoubtedly, brought the ore frofn the northwest part of the state or from
Missouri. :

The growth on the genuine black-sand lands of Cache and of the St.
Francis river bottoms, is sweet gum, black hickory, walnut, poplar, dog-
wood, and occasionally box-elder and hackberry; undergrowth, papaw,
spice-wood, and large grape vines. The subsoil, under the black sand, is
generally clay, seldom a quicksand. About one-third of the Cache bottom
is “ post-oak land.”

Four sets of soils were collected for chemical analysis from Abraham
Tennison’s farm, on Crowley’s ridge, one mile from Walcott; No. 1, being
the virgin or uncultivated soil; No. 2, the same soil from an old field, 35
years in cultivation, almost exclusively in corn; No. 3, subsoil, from the
same old field; No. 4, the red under-clay. The growth on this land is
sweet-gum, white and black-oak, with an undergrowth of dog-wood.

Should the chemical analyses of these hereafter be provided for, they
will be reported. ‘

"POINSETT COUNTY.

The narrowest partof the Crowley ridge, is not far from the line between
Greene and Poinsett, where it is hardly half a mile across from the St.
Francis bottom to the L’ Anguille bottom.

The L’Anguille bottom is mostly a bluish clay, and on the “ Crab-apple
barrens” a white clay. The prevalent timber in L’Anguille bottom, is
red and white-oak, small scattering sweet-gum and post-oak on the ¢ post-
oak land,” which, however, is not cultivated at present. The ggowlﬁh on
the adjacent ridges is white and black-oak, poplar, and, occasionally, some
pine; on the branches, poplar, gum, ash, elm, and dog-wood.
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There is a stream called the St. Francis bayou, which runs from Mrs.
Stott’s farm, nearly parallel with the Crowley ridge, which is not laid
down on the maps of Arkansas. Fhisstream empties into the St. Francis
river in the northern part of St. Francis county. The traces of earth-
cracks and sandblows are numerous, almost every where in the St. Francis
bottom, especially near the Morell prairie; some of the earth-cracks are
eight to ten feet wide and six to eight deep. Lignite has frequently been
thrown out of these rents in the earth, showing that there must be a con-
siderable area of that mineral not far from the surface, running through
the St. Francis country.

There is a peculiar soil of extraordinary fertility, occupying part of the
St. Francis bottom, particularllin townships 8, 9, 10 and 11, ranges 5 and
6 east, known as the “black wax land,” which was formerly overflowed
by the back water of the Mississippi, but is now partly in cultivation.
This soil will produce from 50 to 75 bushels of corn to the acre. The soil
of the Morell prairie is sandy, but is also good corn land, yielding 40 to
50 bushels of corn to the acre, while the adjacent uplands of the Crowley
ridge produce from 30 to 40 bushels.

From the Narrows of the Crowley ridge to Bolivar and Harrisburg, the
new county seat,the quaternary gravel is quite conspicuous on the higher
grounds, and of a very coarse character; some pieces would weigh several
pounds. On Spencer creek, some little sandstone is seen underlying the
gravel and resting on sandy clay.

At Hurricane creek, near Harrisburg, the Crowley ridge is about three

.miles wide. There are considerable cotton plantations in this part of
Greene county, especially at B. Harris’ and Judge Hall’s, just at the edge
of the L’Anguille and St. Francis bottoms.

Some specimens of amber are said to have been found on Hurricane
creek. As this is sometimes an accompaniment of lignite, which occurs
on the waters of this creek, it is not improbable that such a mineral
may have been found, but probably only in small, isolated, disseminated
lumps.

The material passed through, in sinking wells in the L’Anguille bottom,
is usually 20 feet of yellow clay, underlaid by 30 to 40 feet of light-colored
sand, a moderately soft water being generally obtained at 60 feet.

Immediately at the foot of the ridge, water is often obtained at 12 feet,
the water gradually getting deeper for one mile into the bottom, where it
is, generally, the deepest seated.

So far as I have yet been able to lesam, no rotten limestone, green sand,
or shell beds, referable to the cretaceous fougamtion, have ever been reached,
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even in the lowest positions and excavations made in the northern part
of Poinsett county.

My observations in this county have, as yet, only extended as far south
as the vicinity of the northern line of township 10; but from the best
information obtained from Judge Hall and others, best acquainted with
this county, it seems very doubtful whether any of the members of this
formation reach the surface even in the southern part of Poinsett.

In crossing the Crowley ridge from Benjamin Harris’ to Judge Hall’s,
(a distance of three to three and a half miles,) gravel is found mostly in
the high situations underlaid by sand and clay. At the foot of the ridge,
near Judge Hall’s, there is some soft sandstone, which is, no doubt, a local,
partial cementation of the quaternary sand already referred to.

Samples of the cotton soil were collected for chemical analysis from
Judge Hall’s farm; No. 1, being the virgin soil; No. 2, twenty-four years
in cultivation. The land lies just at the foot of the Crowley ridge, as it
insensibly slopes down to the flats of the St. Francis bottom. This soil
has a good deal of gravel mixed through it.

In passing from Judge Hall’s, up the eastern edge of the Crowley ridge,
the same succession of deposits prevails; the gravel occupying, as usual,
the higher ground and being for the most part quite coarse.

From the west edge of the Crowley ridge, to the crossing of Cache
river, by way of the Santa Fe post-office, is some eighteen miles. Of this
about 8 miles is slush land, not very miry, but covered more or less - with
water, with only dry land enough for a few farms in the vicinity of Santa
Fe post-office, and a small tract 6 miles from the crossing.

The best land of the Cache bottom for cultivation, is the sweet-gum
land and red-elm, with an undergrowth of slippery-elm and dog-wood.
This soil is somewhat of the nature of the black-sand land heretofore
spoken of, with narrow strips of clay land running here and there through
it. 'This soil is best adapted for corn and cotton.

JACKSON COUNTY.

There is no hill land proper in this county; the whole of the county
being level land, with the farming lands bordering on White river being
elevated only some 6 to 8 feet above the Cache flats.

A sample of the black sandy land was collected for analysis from land
adjoining Thomas Maclerath’s farm, 8 er 4 miles east of Cache river.
This kind of soil forms about one-third or one-fourth of the Cache bottom.
The other two-thirds are post-oak and black spice land. This latter soil
is very rich when drained and reclaimed, but, in its natural state, is wet
and miry. It supports a growth of large timber, viz: gum, fine ash, pen-
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oak, and hackberry, besides the black-spice. This land lies generally
lower, if anything, than the post-oak land.

Near Driver’s farm, on the Cache bottom, a specimen was collected for
chemical analysis, of the higher and dryer variety of oak land which sup-
ports a growth of white-oak and gum, wi_th only a few post-oaks.

The best farming lands in Jackson lie between Village creek and White
river, occupying a low ridge ricing several feet above the adjacent flats,
and elevated about 10 feet above high water of White river. It supports
a growth of hickory, poplar, oak, and black’ walnut. It is on these lands
where the principal cotton crops of Jackson county are raised, and where
the wealthiest portion of the population is located.*

Samples of this soil were selected for chemical analysis from two differ-
ent localities; one taken from the vicinity of Jacksonport, from M. L.
Robinson’s farm, the other from H. J. Dowd’s farm, 14 miles from Jack-
sonport. * '

The waters of White river were tested qualitatively; the sample
being taken below the mouth of Black river. They were found to be soft,
ocontaining but a trace of earthy carbonates; as will be seen by consult—
ing Dr. Elderhorst’s report.

INDEPENDENCE COUNTY.

In passing from Jacksonport up- the valley of White river, to examine
the locality of the so-called ‘“black marble,” I traversed the ¢ Oil-trough
Bottom.” This is a tract of very rich alluvial land, lying on the south-
west side of White river, in the. south-east part of Independence couiity.
The fresh soil is very dark colored, even to the depth of five or six feet in
some situations; the sub-soil being nearly as black as the soil, but more
tenacious. This soil is particularly adapted for wheat.

.OnS. M. Cobb’s farm, where samples of this soil were collected for
fature chemical analysis, an average crop of wheat is considered thirty
bushels, the grain weighing 64 pounds to the bushel. It is also good corn
land, yielding, on an average, 50 bushels, and would, no doubt, be excel-
lent for tobacco.

The palma christi, or castor bean, grows here very large, and could, in
all probability, be cultivated to great advantage, if an oil-press were
established in the vicinity for the expression of the oil. The principal
growth of timber on this land is pin-oak, red oak (yellow butt), water oak,

# For further particulars in regard to this tract of land, see E. T. Cox’s report.
3
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elm, pecan, black walnut, sweet-gum, hackberry, and buckeye, with an
undergrowth of very large papaw, cane, grape vines, and a little spice-
wood.

Rye flourishes well on this soil; but it is toorich for cotton, which grows
too rank and runs too much to stalk and leaf. Timothy succeeds “well;
clover has not been tried. It is, however, especially adapted for small
graip, for which, indeed, it is celebrated. The explanation of this will,
no doubt, be found in a geological cause which will Kereafter be adverted
to. Since the wheat does not freeze out of this soil, and the weevil is
unknown in the country, the farmers are most favorably situated for rais-
ing this grain, and the natural respurces of the country would justify the
erection of extensive flouring mills.

The water obtained by digging wells in the Oil-trough bottom is quite
soft. :

The Oil-trough bottom is about 15 miles long. At its head, the first
ridge encountered is known as the Oil-trough ridge.. Here I found the
first ledges of solid rock which I had seen since leaving Greene county.
These proved to belong to the upper members of the *subcarboniferous
limestone formation. At 70 feet above the Oil-trough bottom, I found
one of the members of this formation which marks most decisively a most
impartant geological horizon, viz:"the Archimedes limestone. This rock
occupies a position below the lowest workable coal throughout the western
states of North America. No exception has yet been found to this geolo-
gical axiom; it, therefore, serves as a sure and safe guide in pronouncing
as to the existence or non-existence of coal in the vicinity, and furnishes
the clue to the geologist, in connection with the dip and strike, of the for-
mations of the country, in what direction he must search for coal.

The total height of the Oil-trough ridge was found to be 152 feet, and
the following members of the upper subcarboniferous group of rocks-
were observed at the different elevations herewith subjoined in the
approximate section of that ridge:

At 152 feet, Sandstone.

« 145 ¢« Third bench of protruding limestone; exposed for 15 feet.

“ 115 ¢ Limestone shale.

« 92 « Second bench of protruding limestone; exposed for 15 feet.
« 75 ¢« Productal black limestone.

« 70 ¢ Archimedes limestone.

“ 56 ¢« First projecting ledge of limestone seen in this part of the

ridge.

The Archimedes limestone, as above remarked, is the index to the dis-

covery of coal. Where the sub-carboniferous limestone is fully developed
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in the west, upper and lower beds of Archimedes limestone exist, lying,
sometimes, more than fifty feet apart. The upper Archimedes limestone
is usually found immediately below, or within a few feet of the bottom of
the conglomerate or pebbly sandstone, which lies at the base of the coal
measures. This rock being of very-variable thickness, from a few feet to
ninety or one hundred feet or more, or even entirely absent, the space
between the Archimedes limestone and lowest workable coal which usu-
ally overlies the conglomerate, may vary from 15 to 150 feet; but the first
bed of workable coal never underlies this peculiar and well-marked fossil-
iferous limestone. This rule holds ‘good so universally throughout the
western states, viz: ‘Indiana, Kentucky, Illinois, Tennessee, Alabama, and
Missouri, that it may be applied with perfect confidence to Arkansas.

The sandstone observed capping the Oil-trough ridge, is undoubtedly
the sandstone occupying the base of the coal measures, and if this ridge
were 25 to 50 feet higher, we might hope to find workable coal. As it is,
the south-west dip of the strata which prevails here, indicates to the
geologist that he must look i that direction for coal; since the Archimedes
limestone and overlying sandstone, pitching lower and lower in shat course,
give room for the true coal measures-to come in on the hills above the
drainage of the country.

We anticipate, therefore, in the farther prosecution of the survey to-
wards Van Buren and Searcy counties, to discover coal. Whether it may
be thick enough and of a good quality, are questions that can only be
answered after the beds have been falr]y opened and specimens obtained
for chemical analysis.

The productal limestone, at 75 feet in the preceding section of Oil-
trough ridge, is of a fine black color, and is capable of receiving a polish,
go that, if it can be quarried in sufficiently large slabs, free from cracks,
imperfections and flaws, it inay be employed for mantel-pieces and other
ornamental inside work. For outside work, I fear it will be too liable to
crack and split by the influence of the sun* and atmospheric agencies.

The great fertility of the soil of the Oil-trough bottem, and its adapta-
bility, especially to small grain, is, no doubt, explained by the fact of its
being bounded on the north and west by these limestone ridges, from
which it has received calcareous and fertilizing washings for ages, impart-
ing to it chemical elements found in much smaller proportions in the soil
east of White river, in Jackson county.

I had again an opportunity of observing these members of the subcar-
boniferous limestone, in connection with some lower members, in a con-

* Some black bituminous limestones absorb heat so medly in the dn'ect rays of the sun, that,
from unequal expansion, they are very apt to split and crac
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spicuous hill of upwards of 500 feet, which forms a bold headland on the
south side of White river, about 5 miles above Batesville, known as
« Shield’s Bluff,” or White river mountain. It seems to be the most ele-
vated part of a ridge which runs off to the ‘south, forming a kind of geo-
logical culminating axis on its summit, whence the strata dip both to the
south-west and north-east. .

In this bluff I found the Archimedes limestone again, but in a much
more elevated position than in the Oil-trough ridge, being 350 feet above
the Dean farm, and some 400 feet above White river.

The total height of Shields’ bluff is about 570 to 580 feet above White
river. The lower 50 or 60 feet above the Dean farm is dark calcareous
shale and shaly limestones; above which are some 330 to 340 feet of grey
and bluish limestones w1th some alternations of eandstone, the summit
being capped with from 80 to 100 feet of sandstone, occupying the place
of the millstone grit and conglomerates that intervene between the Archi-
medes limestones and the coal measures. -

The following are the elevations of the principal members of the sub-
carbonifemus group observed in Shields’ bluff above the Dean farm:

At 520 feet, Top of escarpment of sandstone, cappmg the mdge
# 475 ¢« Foot of do. /
« 395 ¢ Ledge of sandstone. '
« 885 ¢ Limestone.
¢« 850 ¢ Archimedes limestone.
¢ 845 * Encrinital limestone.
« 840 « Ledge of sandstone. ,
¢ 825 ¢« Grey limestone.
« 815 « Sandstone (in placé?)
« 300 “ Top of ledges of limestone.
« 200 “ Grey limestone.
¢ 170 «  Off-set of hill-side with black limestone.
« 145 ¢ Black limestone. )
« 120 “ 3d bench of limestone.
¢« 100 “ 2d bench of limestone.
“ B5 “ 1st bench of limestone.
Limestone shales and shaly limestone at the foot of the hill
down to the Dean farm. :

Shield’s bluff, where this approximate section was obtained, is a noted

land-mark in Arkansas, as having been the point where the old Cherokee

‘line commenced at White river, and ran south-west along the dividing
.ridge, of which it forms the terminating bluff on White river.

Eight miles south-east of Batesville, on the north-side of White river, I
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had a better opportunity of inspecting the shaly rocks of the subcarbo-
niferous group, than in Shield’s bluff, where they are too much concealed
by debris washed from above. At this locality, I found the following sue-
cession under a ledge of sandstone:

Buff, earthy limestone:-.. +coccveeieiieaiinn.. 10 feet thick.
Mudstone s e cceoseee cesone P PP Ir wesnans e 6 inches thick.
Brownsghale:seeeeee.oeresiesssesesocncnnse eee 4 G «
Black Shale.««ceeeeeeeeeeseeeseeees caneennes g3 « : “«
Limestone in pavement form:-.«.+cccecivvenannn 2 « “
Brownshale:«cceoeeerceeeieacienene P 5 « “
Black shale:ccceeeeecceceterocsconescronssnns 1 ¢ - “
Brown mudstone: «« ccecoecrtesccacssesssonccnns 4 ¢« @ inch‘es «
Black shale:..--. e eesseescicesesesser et eesaans 5 “
Calcareous septaria (hydraulic):«-+ceveeenoinnne 1 ¢« 6inches *
Brownghale...........:..' ............ PRI g « “

Black shale at base (thickness?) at an elevation 20 to 25 feet above the
adjacent bottom. ‘ '

Above these strata is apparently mostly sandstone, but much of it is
out of place, having rolleq down from a former higher elevation; there is
evidently, however, a great thickness of millstone grit in the upper part
of the adjoining ridges of 150 to 200 feet.

Four miles south-east of Batesville, a great mass of red shale crops out,
which disintegrates rapidly to red clay This underlies the above mill-
stone grit reck.

The hills increase in height from the locality where the preceding see-
tion was taken towards Batesville; there a lower mass of intercalated
sandstone rises from beneath these shales, shaly limestone, and septaria.
The soil immediately over this sandstone is, as usual, thin, and supports a
growth of stunted oak.

From Miller’s creek up to Batesvﬂle, the hills are from 180 to- 240 feet
in height. Red shales, running downwards into brown and black shales,
with calcareous septaria, occupy the base of the hills around Batesvi]le;
these shales are surmounted by 150 to 180 feet of sandstone.

The black shales of the above series have given rise to expectations for
the discovery of coal in their vicinity; but, occupying, as they do, a geo-
logical position in the subcarboniferous group entirely below the millstone
grit, and Archimedes limestone, there is no prospect of finding any thing
but perhaps a few inches of coal associated with these shales, which dan
be of no practical value.

Between Batesville and the “ Big Spring,” there are high ridges elevated
about 450 feet above White river, composed in their upper part of both
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compact and cellular chert; the latter partaking of the character of buhr-
stone. This chert is, in all probability, of subcarboniferous date. The
eurface being much encumbered with blocks and protruding masses of
these siliceous rocks, the soil is necessarily thin, and supports a growth
almost exclusively of small oak. Nevertheless, the soil is capable of pro-
ducing much better than the forbidding nature of the rocky surface would
lead one to suppose.

The descent from these chert ridges to the Blg Spring,” is about 260
feet. Here, a noble volume of the clearest water silently rises from some
cavernous passage at the foot of an amphitheatre of hills of cherty, sili-
ceous limestones, sufficient in quantity to supply the wantsof a small grist-
mill. Like all those streams having a subterranean origin, it never freezes
in winter. . This Big spring is quite a noted locality in Independence
county. The water-power it affords, and the improvement in the soil of
the country, watered by its branches, has attracted agriculturists, who
have opened several good farms three miles south of the Big spring; but
north-east, towards the Rocky bayou, the country is mostly rocky oak-bar-
rens, with a broken surface, where tew settlers have located.

The cavernous or barren limestone group, capped with chert, prevails
to Lafferty creek, where it is underlaid in many “places by a very white
sandstone, some of which is sufficiently pure to make glass.

. The dip is irregular; at one place the inclination was observed to be 10
deg. S. W.

I examined a salt-petre cave . situated from half to three quarters of a
mile north-west from Tosches’ farm, and about 250 to 300 feet up in a
ridge of subcarboniferous limestone. This cave is known as the “ Salt-
petre cave,” and is owned by Col. John Miller.

It has passages from 200 to 300 yards long, and 8 to 10 feet wide. The
sacks containing the earth from this cave have, unfortunately, never come
to hand, so that we cannot report upon the per centage of salt-petre it
contains, until a further supply is obtained.

At Peter Moser’s, on Lafferty creek, the mixture of the soil, derived, in
part, from the cavernous limestone, and in part from the white sandstone,
-produces excellent oats, and is capable of yielding 40 to 50 bushels of corn
to the acre, and 800 to 1000 pounds of raw cotton in the seed, and in very
favorable seasons even as high as 1500 pounds.

As the cotton loses about two-thirds in cleaning and freeing it from seed,
the land may be said to yield from 250 to 350 pounds of clean ginned cot-
ton to the acre. Itisthe washings from the adjacent hills of limestone
that cause the land to produce so much better than its first appearance,
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and stunted trees of oak and pine which grow upon it, would lead one to
suspect.

The cavernous limestone of La.ﬂ'erty creek, is traversed by veins of dlf-
ferent varieties of manganese ore. The most intéresting locality is on the
west branch of Lafferty creek, two miles above its mouth. Here, there
appear to be regular veins with well-defined walls, traversing the caver-
nous limestone, containing the manganese ores. The course of the
main vein, with probably some subordinate cross courses, runs N. N. W.
and 8. S. E. ' '

I measured the space-between the faces of the walls of the veins at
different places where excavations had been made for the ore, and found
them to vary from 14 feet 9 inches to 84 feet. These' ran down through
an encrinital bed of limestone, which is elevated about 200 feet above the
mouth of Lafferty creek. -

The masses of manganese ore taken out of these crevices vary in vseight
from a few ounces to 30 or 40 pounds. From the most productive part of
the vein a man could raise from 300 to 400 pounds per day.

Judging from the specimens taken out, and which lay strewed in abund-
ant heaps on the hill-side near the crevices, there appear to be two varie-
ties of manganese ore obtained at these mines, in the depth to which the
superficial and partial mining operations have yet been carried; one a
compact, close-textured ore of a dark steel-grey color, and a hardness of
about 5} to 6, having the physical aspect of that variety of compact
manganese ore described in works on mineralogy under the name “of
¢« psllomelane,” composed of mixtures of the oxides of manganese, with,
‘usually, séme baryta and potash; but from a. partial qualitative examina-
tion made of this Lafferty creek manganese ore, it appears to contain but
a trace of baryta. v

The other variety is more crystalline in its structure, brighter in its
lustre, and of a lighter steel-grey color; but in hardness, streak, and color
of the powdered mineral (blackish brown), differs but little from the
former more compact variety.*

Whether these two varieties differ only from some admixture of acci-
dental ingredients, or have a decidedly different atomic proportion of
manganese and oygen, will appear when the quantitative chemical analy-
ses are completed and recorded in the Chemical Report; then the ques-
tiong bearing on the commercial value of these ores will be decided.

So far as I can learn, the companyawho own these mineral lands on
Lafferty creek, in Independence county, and who made an attempt to

#The analysis of these ores, recorded ih'the Chemical Report, proves these two varieties to be
essentially of the same constitution, the first containing, however, 3 or 4 more per cent of silica.
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mine and ship the ore to the eastern cities, did not find as ready a sale or
as high a price for their ore as they antlclpated and seem to have sus-
pended operations, for the present, on this account.

The explanation of this want of success in this their first enterprise on
these manganese ores, is probably to be found in the fact, that the
larger part, at least, of the ore which they obtained, was of this hard
variety, affording rather less than one-third of its weight of oxygen; and,
therefore, capable of eliminating only a proportional quantity of chlo-
rine, for which purpose it is chiefly valuable in the arts; while they raised
little or none of the soft black manganese ore; i. e. bin, or peroxide of
manganese, known to mineralogists under the name of “ pyrolusite,” which
is not only much easier to grind to powder, by reason of its greater oft-
ness, but contains about 36 per cent of oxygen, and will, therefore, evolve
a larger proportion of chlorine from a given weight of the ofe.

It is to be remarked, however, in this connection, that this pyrolusite or
binoxide, the most valuable in commerce of the ores of manganese, is fre-
quently associated, and even in alternating layers of different thickness,
with ores of compact, grey oxide of mangar{ese, similar to that of which
there is.so great an abundance on Lafferty creek and its vicinity. Hence,
either a neglect to make the proper selection for. the market of the ores
raised, or not mining sufficienfly deep to reach the best quality of ore,
may be assignéd as causes of the present abandonment of the mines.*

Similar ores of ma.nganese “have been found on the south-east quarter of
section 25, township 15 north, range 8 west, and west of north of Bates-
ville;t besides, at many other localities on the waters of Lafferty creek, in
the north-west part of Independence county, so thatif the owners of these
mineral lands can obtain, by a thorough exploration of the veins, the
soft black (pyrolusite) ore of manganese, there is a fair prospect of reach-
ing well filled veins, which might returh them a handsome profit.

Associated with the manganese ores of Lafferty creek, is some excellent
red oxide of iron. The qualitative chemical examination, shows it to be
nearly pure peroxide of iron, with but a very amall per centage of foreign
matter; the quantiative analysis will, therefore, no doubt, yield between
65 and 70 per cent’of iron: o

The lands which are most valuable for cultxvatxon, in the north-west
part of Independence county, are, first, the bottom lands supporting a
growth of walnut, large Spanish-oak, ash, and overcup-oak, with an un-

* By consulting the chemical report of Dr. Mlderhorst, farther information on the commercial value
of these manganese ores will be obtained.

+ See Ed. T. Cox’s report for a description of the geological position, and external aspect of the
manganese ore, which occurs three miles west of north of Batesville.
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dergrowth of spice and large grape vinés. These bottoms are, however,
of limited extent. Secondly, the black-oak, hickory, large white-oak, and
dogwood upland. Thirdly, the hazlenut and sumach thickets. ,

The soil of some of the hill-sides, on the slopes of the cavernous lime-
stone, is often remarkably rich, and could be cultivated to great advantage,
where not too abrupt and not too I,nuch'encumbex:ed with rock.

I examined a cave situated near the top of a ridge composed of the
cavernous hmestone, and reposmg on the white sandstone, towards the
base of the ndges This cave is situated between Peter and Samuel
Moser’s farms, in-the eastern part of Independence county. Thé entrance
to this cave is very low, so that-it is difficult to enter. Itis only of limited
extent and has but little disintegrated earth distributed throughit. What
little there.is, is near the entrance to the cave. !

A sample of this earth was collected for chemical analysis, and will be
reported on when this latter is completed. )

A characteristic soil of the cavernous limestone formation, was also col-
lected for chemical analysis, from south-east half of secﬁon 25, town-
ship 15 north, range 8 west, from Peter Moser’s farth, on the waters of
Lafferty creek, in Independence county. The growth of timber on this
land is hickory, post-oak, white-oak, persimmon, and dogwood.

This soil is said to produce 30 bushels of wheat to the acre, 20 to 25
bushels of oats, and 40 to 50 bushels of corn. - The soil has some chert
gravel intermixed with it; the subsoil is a dark yellowish clay.

The same geological formation prevails between Lafferty creek and
Rocky bayou; white sandstone in the base-of the ridges, surmounted by
cavernous limestone: the ridges rising from 300 to 400 feet above the prin-
cipal water courses. ‘

For farther information in regard to the geology of this county, consult
the rep})rt of the assistant geologist, Edward Cox.

IZARD COUNTY.

Five miles from Rocky bayou, the white sandstone was found to be 116
feet below the summits of the ridge, passed over in the eastern part of
Izard county.

At the forks of the road leading to Mt. Olive, and the North fork, and
7 miles from the Rocky bayou, in the bed of a dry branch, about 197 feet
below the level of the observation, on the ahove mentioned sandstone, is a
bed of dark-grey compact limestone, charged with minute cytherea, which,
probably, belongs to the silurian period. The adjacent ridge, bounding
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the valley of the branch on the’ north has a sandstone near its summit,
which is probably the same sandstone seen in the base of the ridges on
Lafferty creek, and which is found at an elevation of 467 feet above low
water of White river, at Calico Rock, and was afterwards traced through
Izard county, to the high pine ridge, at the head of Sugar Loaf creek, and
which is usually marked by a growth of pine, as may be observed in plate
No. 1 of the Sugar Loaf mountainof Izard county, the site of that sketch
being on the plateau of that pine-bearing sandstone.

No organic remains have yet been found in this sandstone, to mdlcate
its geological position; but, takmg the lithological character and order of
superposition as a guide, it- will probably be found to belong at the base
of the subcarboniferous series of Izard and Marion counties, resting on
limestones, which belong probably to the silurian period;it is, probably,
the equivalent of the “ Saccharoidal standstone,” of the Missouri report,
underlyirg the Cooper marble of the south-western part of that state.

This sandstone seems to increase in thickness to the north-west, towards
the Lees mountain range. ) ‘

Two miles from Calico, this sandstone is some 160 feet in thickness,
with perhaps some intercalated layers of limestone. Most of the beds of
the standstone, in this part of Izard, seem to be white or of pale yellow
colors, and soft.

The dip is irregular, and often undulatmg, and conformable to the gen-
eral .contour of the country. However, the prevalent dip is to the south-
west.

The limestones of this region, are of light and dark grey hues, and often
singularly weathered into small furrows, radiating from a centre, and
often intersécted with veins of calc-spar. 4

The ridge of cellular buhrstone, which I passed over, before descending
to the North Fork, was found, by the aneroid barometer, to be 537 feet
above that river.

Before reaching Athens, the Sugar-loaf mountain of the south-eastern
part of Izard county is in view, conspicuous above the intervening ridges.
[See plate No. 1.] .

At the mouth of the Pine bayou, the chﬁ's capped with sandstone are
about 200 feet.

The soil of this .part of Izard county, is best adapted for corn; it will
" yield about 30 bushels to the acre of this grain; 15 of wheat, and about
the same of. oats, and 800 pounds of cotton in the seed. The season for
cotton is rather too short in this high, northern part of Arkansas.

The growth on the lands above cited is black-oak, hickory, and some
red-oak. The sample of this soil collected for analysis may be considered

\
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an average of a large proportion of that part of Izard county, lying north-
east of White river, and between that stream and Strawberry river. )

Between Calico and the North Fork, the white and yellow sandstone
occupies, for the first 8 miles, a position towards the summits of the ridges.
Its upper layers are generally coarse-grained, and present glistening.
reflections.” This sandstone is underlaid by the cherty limestones which
form the varigated cliffs on White river, known by the name of the “Calico
Rock.” [See plate No.2.] ~

Six miles from Calico, on the road from Calico to the North Fork, the
plateau of sandstone, from which sketch No. 1*was taken, is at an eleva-
tion of 380 to 390 feet above White river.

At the widow Lafferty’s farm, where a soil was collected from Izard
county, for chemical analysis, the sandstone is overlaid by limestone.

In the vicinity of Friend’s creek, the sandstone becomes harder- and
more chart.y, it may be deslgnated there, a porous and cellular, cherty
sandstone.

In passing over the ridges about Friend’s creek, a high knob is seen off
towards the south, known by the name of ¢ Naked Joe.” This hill ap-
pears to be some 150 to 200 feet higher than the main ridges of the country,
and formed a conspicuous land-mark, m early times, for the guidance of
hunters and explorers.

The country around Friend’s creek, where there is so much cellular
chert on the surface of the ground, has much the aspect of the iron region
of south-westérn Kentucky, and though no body of iron ore has yet been
discovered on the waters of this stream, the detailed survey may, perhaps,
hereafter develop such.

Four miles before reaching the North Fork the rldges at the same ele-
vation (i.e., 380 to 390 feet) as the sandstone platform, 6 miles from Calico,
are composed of cellular buhrstone chert.

The summit level, passed over about 8 miles before reaching the North
Fork, and where the descent to that stream commences, is about 445 feet
above Major Jacob Wolf’s house, and 537 feet above the North Fork, ac-
cording to observations taken with the aneroid barometer.

Beyond the North Fork, there is another high conspicuous hill, towering
above the rest of the main ridges, called “ Mattener’s Knob,” which I was
told by Maj. Jacob Wolf, was reported by surveyor Smith, to be i,lOO feet
high.

Maj. Jacob Wolf reports a small piece of ore, found in digging the
foundation of a mill, near the North Fork, which was pronounced to bg
silver ore by some one, who professed to have examined it, but whose
name I did not learn. I have little faith in silver occurring in the forma-
tions which prevail along the North Fork, towards its confluence with
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White river, unless it be in small quantities, associated with the lead and
zinc ores of this country.

The grey and red varigated limestones, which will be hereafter spoken
of, under'the head of Marion county, occur in the bluffs of White river, 5
or 6 miles above the mouth of the North Fork, and a mile above Big creek;
but they lie under a heavy mass of superincumbent rock, which makes
them difficult of access.

The cherty magnesian, and other varletles of limestones, of which the
base of the hills is composed, and which form bold cliffs on the North Fork,
and at Ware’s mill, appear to be of silurian date, but the sandstone chert
and limestones towards the tops of the ridges, must belong to-the subcar-
boniferous group, judging from the few imperfect fossils found.

- J. E. Ware showed me some ores of manganese; which he says came
from the bluffs of*'White river, below the mouth of Big creek.

On the south side of the Nor th Fork, the chert frequently assumes the
character of hornstone and agate.

There are very fine buhr millstone rocks in the ridges of the North Fork,
not far from Ware’s mill, but on the opposite side of the river, according
to J. E. Ware; he also found small particlés of copper ore and some Terra
Sienna on a prong of Morton creek, on section 17, township 18 north, range
12 west; but though he has searched a.great deal for ores, adjacent to the
surrounding country in Izard, he never discovered any deposit or vein of
copper worth following by drifts or adit levels.

Near the line between Izard and Marion counties, at Camp spring, there
is a bed of brown ochreous clay, which produces a color sifmilar to Terra
Sienna. The bed is in a ravine, about 6 or 8 feet under the spring. It is
of various shades at the outcrop, mostly on account of admixtures of
earths washed over it. Fartherin the bank it could, probably, be obtained
in greater purity, and of. deeper and more uniform tints.

Lower down, on the same .branch, are extensive beds of buhr millstone
in “ Camp creek hollow,” some of which are of excellent texture and
hardness for grinding corn, while other varieties.are equally good for
wheat. This buhrstone lies some 200 feet below the level of the ridge
over which the Yellville road runs, above the Camp spring.

In consequence of the vegetation and debris of rock concealing the
strata, no very satisfactory section could be obtained of the whole of the
members composing the hills forming the Camp creek hollow; but the

following is the succession from above, downwards, of those which can
be seen:

® 1. Carboniferous limestone and chert.
2. Sandstone.
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8. Sandstone, hard and quartzose. .

. Variegated shales, including the Terra Sienna earth and segregations
of hydraulic (?) limestone, and sume mudstone shale interstratified.

Thin-bedded, light-grey limestone.

Buhrstone, 6 to 8 feet thick.

Light-colored magnesian limestone, of silurian date?

Compact, flinty siliceous rocks.

J. E. Ware is of opinion, the best qualjty of buhrstones, of any required
dimensions, can be obtained either in Camp creek hollow or the ridges
opposite his flouring mill, on the North Fork, equal in quality to the
French buhr.

Small particles of sulphuret of copper have been picked up by J. E.
Ware, in the Camp creek hollow, disseminated sparingly in a gangue of
calc-spar; but no regular vein has, as yet, been detected.

»

® 2@

MARION COUNTY.

The prevailing rocks of this county are varieties of magnesian lime-
stones, which crop out in terraces and low cliffs on the sides of the hills.

Some sandstone is intercalated, chiefly towards the upper and lower
part of the hills. The upper sandstone is of variable thickness, from a
few inches to 50 or 60 feet. It appears, in many places, as if the under-
lying magnesian limestone had suffered from irregular denudation; having
been locally scooped out into deep hollows, into which sand was subse-
quently swept, and became, afterwards, indurated into a hard, solid rock.

The lower sandstone I have only had a good opportunity of examining,
as yet, in the adjacent county of Carroll, on township 20 north, range 18
west, of the 5th principal meridian, where it has the hard quartzose
character of the lowest sandstone of Wisconsin and Minnesota, as it
occurs on the Minnesota, Baraboo, and Wisconsin rivers.

The upper sandstane is generally overlaid by limestones, capable of
receiving a good polish. Some of the beds are pink, variegated with
white, or light grey; others, nearly white, or light grey, and often studded
with entrochites: that is, the disjointed stems of .those singular flower-like
animals, known by the name of encrinites, which flourished in such pro-
fusion in the ancient seas, in which the deposits and chemical precipitates
were accumulating, that produced the so-called silurian, devonian, and
carboniferous rocks. These contribute greatly to the beauty of the
marble of which they form a part; appearing, often, of different shades of
color from the matrix in which they are enclosed, and giving to the roek
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that variety of tipt so agreeable to the eye, and so much esteemed by the
worker in marble.

In the middle and north-west part of Marion county, these marble layers
lie high in the hills; generally 20 to 50 feet below the tops of the ridges
in which they occur.

In the high Pine ridge, which forms the water-shed between Sugar-loaf,
Crooked, George’s, and Jennings’ creeks, there is a considerable mass of
chert capping its summit, which is, probably, referable to the subocarbo-
niferous period; judging from the few casts of crinoidea observed in it.
This ridge is, at least, 200 to 250 feet higher than the subordinate ridges
bounding the water courses of Sugar-loaf creek. .

The summit of this high ridge is composed of chert sandstone, under-
laid by limestones, dolomitic and calciferous sand-rock.

The siliceous soil, in which the pine trees flourish, is derived from the
chert and sandstone, on which it is- based.

The above-described marble rocks, which occur in these ridges, are,
probably, the representative of the so-called “Cooper marble,” of Missouri,
which has been referred to the age of the Onondaga limestone of the New
~ York system.

At present, we have not sufficient pal@ontological evidence to decide
on its exact equivalency with rocks of other states; but in the future
progress of the eurvey; further light will, no doubt, be thrown on the age
of these beds, which intervene between the subcarboniferous and silurian
rocks of northern Arkansas, and which, on account of their economigal
value, are of great interest.

Sufficient evidence has already been obtained to establish the age of
the 300 feet of magnesian limestones and silico-calcareous rock, that
underlie the marble strata, forming about 250 to 300 feet of the lower and
main body of the ridges of Marion county, as of lower silurian date, and,
in all probability, to that subdivision known as the calciferous sandrock of
the New York system. This is the lead and zinc-bearing formation of
north-western Arkansas. .

Sulphuret of lead, or galena, has been found, more or less abundantly,
at numerous localities, both in Marion and Carroll counties. The most
noted ones, in the former county, are on the waters of Sugar-loaf, High-
tower, and Jennings’ creeks. No regular or systematic mining operations
have yet been undertaken in Marion county, so that an.opinion of the
exact character and dimensions of these mineral deposits, cannot be
formed; they occur, however, evidently, much in the same manner as
those which were subsequently examined in the eastern part of Carroll
county, at the Coka and Mitchell diggings. One partial drift, and a few
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prospect holes on township 20 north, range 17 east, and township 20 north,
range 19 east, of the 5th principal meridian, are all that has been done in

Marion county, near the head of Sugar-leaf creek, to prove this lead
region.

The principal entry on township 20 north, range 17 west, on the lands
of the New York company, was only carried about 8 or 10 feet, into the
hiJl-side, with a width of about 4feet. Judge Brickey, who superintended
this.excavation, informs me that there were taken out .of this drift from
4,500 to 5,000 pounds of lead ore; two hands obtained at the rate of about
1,000 pounds in two days. A space of about one foot deep, and three feet
wide, yielded from 100 to 150 pounds. This ground was, no doubt,
sufficiently productive to pay well for working; but it must be borne in
mind, that this drift was entirely too limited to give a just idea of how
productive the rock might prove, by regular mining operations; since it is
evident from all that is at present known of _this lead region, that the ore
oceurs irregularly disseminated in * pockets,” ¢ sheets,” joints,” and
crevices; the pockets being cavernous spaces of various dimensions,
occurring only occasionally in the rock by local expansions of the crevice.

‘When ore is disseminated in this manner, it is a]wz{ys necessary to
prove the richness of each locality, by especial trial drifts and shafts.
Hence, those owning mineral lands, in this part of Arkansas, would do
well, if they wish to establish the value of their mines, and induce
smelters to erect furnaces, without which the mining businéss cannot be
carried on to any advantage, to sink shafts and run drifts a sufficient depth
and distance to test, satisfactorily, the productiveness of their mines.

On section 19, township 20 north, range 17 east of the 5th principal
meridian, Armsted Hudson has sunk a few shallow pits on a hill, east of
his house, and west 6 deg. to 8 deg. south of the New York drift. Here
he discovered, likewise, more or less lead ore, and