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SECOND ANNUAL REPORT
ON THE

GEOLOGICAL SURVEY OF OHIO.

By W. W, MATHER, Principal Geologist.

To his Ewcel.lency WILsoN SHANNON:

Sir:—Since the Ist report of the Geological survey of the State,
the work has been progressing as rapidly as the means at our dispe-
sal have rendered practicable, and the results, it is ‘believed, of-this
year’s labor, are such as to have excited much local interest where the
survey has been in progress, by developments of beds of valuable
minerals,and by leading our citizensto appreciate more {ully the min-
eral wealth, as well as the agricultural value of the soil. The
field labors ef two of the gentlemen engaged on the sirvey were dis-
continued with their own consent, in consequence of the unexpended
balance of the appropriation of 1836, being to small to keep all the
members of the Geological Board in the field through the working
season. W

During the first year of the survey, much time was necessarily con-
sumed in making preparation for the work, and procuring the various
materials which were necessary to its advancement: but during the
past season, although laboring under many disadvantages for want of
funds to carry on the survey as rapidly and as efficiently as was de-
sired, the progress-is believed to be such as to satisfy all, that it can
be completed for the sum mentioned in my estimates, viz: 50,000 dol-
lars.,

The counties examined the past season are Adams, Butler, Craw-
ford, Wood, Tuscarawas, Hocking, Athens, Licking, Muskingum, ‘Trum-
bull and Portage.

An impression has extensively prevailed that no part of the State
would be benefited by the Geological Survey, except the coal and iron
region,

With a view to set this matter in a proper light, the geologists were
directed to make surveys of some counties, which were not expected
to reap any benefit from.the survey. The result is that which was
expected, viz: the development of marl, clay, peat, limestone, &c.
adapted to various useful purposes, such as for manures, lime, hydrau-
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Yic lime, building stone, and marble.” Our rocky hills and lands, where
they exist, are yet looked upon as useless and valueless property, in-
stead of repositories of useful materials, which present or futyre en-
terprise is to convert into substantial wealth. The rocky ledges on
some parts of the Lake coast, and those at Waverly and Portsmouth
are beginning to be appreciated. The sandstones of Cleveland are
largely quarried and shipped to vatious parts both within and without
the State; some for columns and building stone, and some for grindstones.
The limestone of the N. W. part of the State is also shipped- from
some parts of the coast and its islands. The sandstones of Ports-
mouth are sent to various portions of the ceuntry below, where good
building materials are rare, and large quantities are sent up the Lick-
ing river in Kentucky, to consfruct the locks and dams for the improve-
ments in the navigation of that river. A good quarry on the banks
of the"Ohio, or of the canal, ought to be as valuable as = coal bed ;}—
but our people do not realize this, and it may be long before the fact
will be brought fome to them. . .
Who shall_pretend to calculate the futare wealth to be produced by
the lime made on the banks of the Ohio, and of the canal, for the sup-
ly not only of our own population, but the valley of the Mississippi.
t has been too much the case, that our rocks have been looked upon as
so much worthless” stone. There was nothing made in vain, and all
things will be usefully employed in their proper time. The geologi-
cal survey will, it is believed, have a tendency to make known our min-
eral wealth, a kind of property that is not suitably understood or ap-
preciated, and the rise of property in value, consequent upon such
knowledge has already commenced, and must go on. The chances are
now altogether in favor of the purchaser of real estate. The seller
disposes of his lands for the agricultural value of the soil, while the
mineral wealth may be worth ten or a hundred times more. Asa
general rule, the agricultural value of land is inversely proportioned
to its mineral wealth. Many of our School lands have been sold fora
small fraction of their value, because they were appraised merely from
the agricultural value. of the soil, while the standard of value was con-
sidered to be the best bottom lands, at the Government price of §1,25
per acre.

RECONNOISANCE.

During the past season I have made slight examinations, which
were intended to be preliminary to a more detailed survey. The
counties in which these preliminary examinations were made are,
Madison, Clark, Champaign, Franklin, Ross, Pike, Highland, Fairfield,
Hocking, Athens, Meigs, Gallia, Lawrence, Scioto, Jackson, Licking,
Muskingum, Coshocton, Tuscarawas, Stark, -Portage, Medina, and
Cuyahoga. Before the last session I had made preliminary examina-
tions in Washington, Morgan, Guernsey, Belmont, Trumbull, Ashta
bula, Geauga, Huron, Wayne, Holmes, Richland, Knox, Delaware
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Marion, Crawford, Seneca, Sandusky, Greene, Warren, Clermont,
Hamilton, and Brown, together with some parts of those mentioned as
slightly examined this year.

These examinations have laid open.to me the general geology of
the State, and enabled me to trace out the approximative boundaries
of our formations. We may throw the rock formations into three
main groupes, viz: the coal, the slate, and the limestone formations;
and they are superposed in the order mentioned. :

The geological reconnoisance which I made of Kentucky last spring,
has enabled me to study the continuation of our formations, where I
had not before been favored with opportunities of making observations.
The coal formation of Ohio has its western and northern boundary
along an irregular line drawn nearly east and west through the nor-
thern part of Trumbull county; thence south westerly, across Portage
county; east of Akron, across a small corner of Medina, to include
about one -quarter of Wayne, one half of Holmes, three-fourths of
Coshocton, near the northwest corner of Muskingum; thence south,
to a little east of Logan; thénce south southwest, to Jackson C. H. and
to near the mouth of the Little Sciofo. The boundary continues thence
south-westerly to the mouth of the south forks of the Kentucky and of
the Cumberland rivers, and thence continues into Tennessee, beyond
the line of which I have not traced it. From the point on the north,
in Ohio, where I haveindicated the line, the northern boundary sweeps
on to the eastward in Pennsylvania, to the Alleghany; thence south-
wardly, by Cumberland, in Maryland, on until it probably joins the
line first traced in Tennessee or Alabama. This coal formation has
an area of about fifty thousand square miles, and forms a part of at
least six States, viz: eastern Ohio and Kentucky, northeast Tennessee
and - western- Virginia, Maryland, and Pennsylvania. It is in the
basin form, the rocky strata all dipping towards its centre, viz: the
strata in Ohio dip to the south and south-east and east; those of Ken-
tucky to the east and south-east; those of Pennsylvania to the south,
south-west, and west, ‘and those of Virgiria and Maryland to the
westward.

This coal formation is entirely separated from that which occupies
a part of Indiana and western Kentucky, in the valleys of the Wabash
and Green riversy;and in this formation, the strata again dip inwards
towards the centre of the basin.

Although coal is not everywhere easily accessible in the coal region
of Ohio, it is found in the greatest abundance, and is easily worked, in
a greatnumber of places. The estimate of the coal of Ohio last year,
was intentionally placed at the lowest calculation, viz: a mean thick-
ness of six feet, in order that too exalted ideas of the amount of coal
under our soil should not- be entertained. The investigations and
measurements of the past season, justify the conclusion, that in some of
the counties there is a thickness of twenty to thirty feet of workable
coal. If-the before mentioned estimate, showed that Ohiopossessed
coal enough for every contemplated increase of population and manu-
factures fqi twenty-five hundred years, we may now feel that there is
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not only sufficient for domestic use for any reasonable time, but to
supply the country around the lakes,and throughout the valleys of the

Ohio and Mississippi, for as long a time as it is prbper to calculate.

Many of the coal beds of Hocking and Athens counties lie wery conve-
nient to the canal; they are easily worked,and much of the coal is very
pure. Dr. Hildreth, who has done more than any other individual to de-
velop the local, as well as the general geology of the State, has de-
scribed some of these beds: Others have since been opened, and
many more will, undoubtedly, be worked ere long, when the canal
shall offer an easy mode of transport.

The coal, in the Muskingum valley, is of easy access and abundant,
and many of the beds are of a fine quality. The improvements in
the navigation of that river, will soon afford an easy éxit for our coal.

The coal beds of the south and middle forks of Salt creek are also
important.

* This coal is of a superior quality; and, it is believed, that few
years will be allowed to elapse before a slack water navigation, or a
canal, will be authorized by the State up this stream into the heart
of the rich coal, iron, and buhr stone region near Jackson C. H.

The project of a canal up the Raccoon creek has been already
under discussion before the State Legislature. This stream flows
through a region rioh in coal, ahr stone, and iron ore: and these
natural products must, sooner or later, cause the construction of means
of conveyance for these- materials to their proper markets. The
same remarks apply to Symmes’ and Leading creeks, where coal
abounds. Coal is soabundant in these regions, that it s considered of
little value. It wassoat Pittsburgh a few years ago; but now, when
the demand for it, for manufactories and domestic use, has increased
beyond all their calculations, the value of coal land has risen enor-
mously: so it must be in Ohio, where they are favorably situated for
transport or consumption. Some coal lands on the banks of-the Ohio,
where they were very favorably situated for working, have already
sold at $600 per acre, and they have well repaid the outlay.

.+ The Tuscarawas coal and iron ore, have been long known and exten-
sively worked. The investigations of the past season, have shewn the
coal and iron ore to be more abundant and extensively diffused than
was before known. 'I'he details will be found in Prof. Briggs’ teport.

The coal of Portage county was suppesed,-until the investigations of
the last season, to be confined to a hill about two miles long and one
broad. It is now ascertained to be much more extensive than was
imagined, and some beds will undoubtedly be soon worked. The Erie
and Ohio, the Ohio and Pennsylvania canals, and the numerous thri-
ving and manufacturing villages, are rapidly increasing the value of
coal property, by affording additional facilities for transport and in-
creased consumption. ’

The coal formation of Stark, Trumbull, Columbiana, Coshocton, &e.
counties, has not yet been investigated by the Geological board, but it
is well known that deposits of fine coal exist there, and several beds
have been opened and are extensively worked for the Lake market.
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The coal of the country along the upper part of the Ohio river, has
not yet been brought under investigation by the Geological board. It
is, however, known to be abundant and of an excellent quality.

‘In reference to the coal, salt and iron of Muskingum county, Mr.
Fosier, the acting assistant for Muskingum and Licking counties,
makes the following remarks in an abstract report to the Canal Com-
missioners:

¢ ZANESVILLE, August 8, 1838.

“ GENTLEMEN :—Having been réquested to make out an abstract of the
mineral wealth of this county, I proceed to lay before you the result of
my observations. The minerals which will prove the most valuable
in an economical point of view, are coal, iron ore and salt, on edch of
which I propose to offer a few remarks.

“Coal.—In order to form'a proper idea of the amount of coal, it may
be stated that there are no less than-six workable beds running through
the county ina N. E. and S. W. direction, so as to intersect the river at
different points. Four of these beds extend nearly 30 miles through
the county, and two extend about 15 miles. As the dip is very slight,
varying betwecn 30 and 40 feet per mile—the average breadth may be
estimated at 8 miles. In this estimate only those beds which are ac-
cessible without sinking shafts, are included, that is, from where the
first rise above the water courses, to where they form the caps of the
hills; consequently, this estimate includes but a small amount of the’
coal in the county, which can be readily obtained by sinking shafts,
whenever the wants of the community shall require it. We have,
then, an area underlain by coal, equal to 120 square miles. We will
suppose, however, that by reason of the denudation of the strata, it'is
capable of exploration only over one half of this area. The aggregate
thickness of these six beds may be estimated at 18" feet or 6 yards.
Thus the available coal in Muskingum county will amount to 859,712,
000 cubic yards. One cubic yard is very nearly equal to a ton of coal.
Admitting a profit of only 25 cents on every ton, it would amount to
$89,928,000. Every square mile is amply sufficient to supply the
amount of fuel annually consumed in Ohio. Thus, it is evident that
the county of Muskingum is abundantly supplied with this valuable
combustible; and if the time ever arrives, when that above the water
courses shall become exhausted, an additional quantity can be procu-
red at an inconsiderable expense, by sinking shafts. As these beds
constitute the western limit of the Ohio coal field—there being but one
bed below, and that of an inferior quality—the day is not far distant
when coal will form an important item of export. From the bulkiness
of the article, the best method of transportation is to load it intobarges
capable of containing 5000 or 6000 bushels and tow them to the place
of destination without transhipment.

“Iron Ores.—-T'hat portion of the county lying west of the Muskingum
river is capable of supporting a number of furnaces. There are four
beds of iron ore of sufficient thickness to be wrought. They are rich,
yielding probably frem 30 to 60 per cent of iron—easily wrought,and

2 poc No 22.
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producing a soft tenacious iron. Iestimate the amount of workable
iron ore, in rourd numbers, at 153,600,000 cubic yards, which, when
smelted, will yield about that number of tons in pigs. In connxion
with the iron ore, occur limestone for fluxing and coal for smelting, so
that there is every facility for its manufacture.

“Salt.—The salines of this county are probably the best in the State,
with the exception of those on the Hocking. No less than 5C wells
have already becen bored. Salt water can be obtained of a sufficient
strength, and in sufficient quantities to justify the investment of a large
capital. To show the strength of the different salinesin America, per-
mit me to lay before you the following table, compiled with great care,
by Dr. Beck, of New York:

“At Nantucket, 1 bushel of salt is made from 350 gallons.
¢ Boon’s Lick, (Mo.) “ G “ 450 «
¢ Conemaugh, (Pa.) “ “ “ 300 «
¢ Shawneetown, (I1.) “ ¢ “ 280  «
¢ Beioto Licks, (Jack™n O.) # “ w 213 «
“ Lockhart’s, (Miss.) « « « 180 «
“ Shawneetown, (2 saline) ¢ “ “ 123«
¢« Bt. Catharine’s,(V.C.) « o “ 120 «
13 Zanesville’ “ 43 13 11 g5
(14 Muskinguln, 3 143 113 11 90 1]
¢ Kenawha, (Va.) “ « “ 75«
¢ Grand River, (Arkan.) ¢ “ “ 60 «
“ Onondagua, (N. Y.) — « « “ 45 «

“Thus it will be seen that the Muskingum Salines yield the greatest
per cent. of salt with the exception of Onondagua, Kenawha and Grand
River. But when we take into consideration the greater facilities for
its manufacture, which we possess, in the abundance of coal, we bave
every reason to believe that this branch of industry is yet in its infancy.

“'The manufacturing industry of Great Britain, great as it is, rests
principally on her mineral wealth, her coal and her iron ore—when
they become exhausted, her prosperity will melt away, and her popu-
lation decrease at least two thirds. The mineral riches of this county
have been but partly explored, and still less appreciated. They are
capable of supporting a dense manufacturing population; and to calcu-
late the period of their exhaustion, would be to extend our views for
centuries into the future.

¢ Respectfully yours,
«J. W. FOSTER,
“ Assistant Geologist of Ohio.”

The Licking coal and buhr stone, have been described by Dr. 1lild-
reth in 1835, 36, and 1837, in the reconnoissance of that part of The
state. The detailed investigations were committed to Col. Foster,
during the last summer, and the results will be found in his report,
which isannexed. The resources of this county, in valuable minerals,
and materials for construction and other purposes, are greater than
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was anticipated. Cannel coal,-buhr stone, limestone, iron ore and
freestone, are among the most valuable of her mineral products.

In the coal formation of Ohio, the materials for the manufacture of
glass are abundant, and in hundreds of places, all the facilities for its
manufacture are conbined. These are, 1st fuel, (either coal or wood,
at the option of the manufacturer) 2d, silicions sandstone; 3d, potassa,
ashes, and salt; 4th, water transport to a market; 5th, fire clay. The
sandstone, of various qualities, tnay be found in the hills. Itisadapted,
not only for the use just mentioned, but for whetstones, grind stones,
furnace hearths, for which it might be sent to various parts of the valley
of the Mississippi. It has been and is still quarried extensively for
buildings, bridges, locks, dams, aqueducts, and other purposes, in the
river hills of the Ohio, and on our principal river valleys and along
the canals.

The manulacture of iron has already become an important branch
-of industry in Obio. It is now almost entirely made of the charcoal
-of hard wood, which is abundant and cheap. The demand for iron,
however, is such as to render it an object, to make large quantities of
this metal for particular purposes, at a cheaper rate, viz: with coke
or the charcoal of bituminous coaul. This material is inexhaustible,
and in many places of fine quality for the manufacture of iron through
most of the iron region of the state. The demands of the country
will not long permit this branch of industry, so important to the future
prosperity of this section of our country, to slumber; and I conceive
that it is for the interest of the State to foster it, and give it every
encouragement. The influence exerted upon Great Britain, in every
ramification of business, by the iron trade of South Wales, since the
introdoction of coke, is well known, and it is not doubted, that in this
country, the same kind of industry will be of equal importance, before
one fourth of a century shall have elapsed. ¥

In my first annual report to this legislature, I mentioned that coke
was beginning to be used in three of our furnaces. \Whether it has
increased during the past season, 1 have not been informed; but it is
now extensively used for melting iron for caslings. Anthracite was
formerly brought to various paris of this State from Pennsylvania, at
a great expense, for this purpose; bui in consequence of the great
expense, coke has been substituted, and is equally effective. One ton
of coke will melt from five 1o ten tons of iron. Seven tons is con-
sidered an average. This variation isdue to the greater or less purity
of the coal. The coal may be used raw in the furnace where it cokes
itself, or it may be previously coked in a coke oven, or in a heap in
the open air. By coking it loses about one half its weight, but in-
creases about one fourth in bulk. (Vide appendix.)

The amount of the consumption of the coal, iron and lime of the
Ohio and Mississippi Valleys, is constantly increasimg, and must con-

* England now manufactures more than 1,000,000 tons of iron per
annum from the ore, and it is almost entirely made from the iron stone of
the coal formation, and smelted with coke made from bituminous coal.
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tinue to do so, in consequence of the increase of population and manu-
acturing industry, and the new uses to which they areapplied. The
geological surveys are now making known the general boundaries of
our mineral deposits, and we know where not only our present wants
are to be supplied, but those of succeeding ages. The impression is
too common among our citizens, that as coal and limestone occur on
the upper and lower Ohio, in several places, and on the Mississipp:
above the Ohio, that these useful substances are common over the
whole western country. This is far from being the case. The lower
Mississippi Valley is to be supplied with coal from the coal regions of
the upper Ohio river in Ohio, Kentucky, Virginia, and Pennsylvania ;
from the lower Ohio coal basin in the valleys of the Green and
Wabash rivers ; and from the coal formation of Illinois and Missouri.
These coal basins embrace, it is believed, all the accesssible coal of
the wvalley of the Mississippi, except the coal formation far up the
Arkansas river in the west part of Arkansas, and the Indian country
west of it. _

A few years will undoubtedly show our steam boats propelled
entirely by this combustible. Many of oiir boats now use coal in
preference to the best wood for a double reason, (viz.) that the fire
can be kept more uniform and generate a great quantity of steam ; 2d,
that the expense is much less. Ten to twelve bushels of coal produce
the same power as a cord of the best wood. The space occupied by
‘equivalent quantities of coal and wood is said to be about one to nine,
-and the weight about one to three, and the labor of putting on board
cur boats, about one to four.

The price of coal on the Qhio river varies at different points, from
five to sixteen cents per bushel. The average is probably about ten
cents per bushel. The average price of wood on the Ohio, is about
$2 50 per cord. Itisnow generally admitted that coal at 25 cents
per bushel is equivalent to wood at $2 50 per cord, while it has but
ene third the weight, and occupies only one ninth the bulk. ‘The
advantage, therefure, to steam boats where weight, bulk and time, are
valuable, is sufficiently manifest. The coal now used within this
State, on the banks of the Qhio, is estimated to be about two millions
of bushels per annum, and about as much more is supposed to be con
sumed in the interior of the State, at the average price of ten cents
per bushel. The amount of coal sent by canal to Cleveland annually,
part of which is there consumed, and part shipped to various ports
around the lake in New York, Pennsylvania, Ohio, Michigan and
Canada, is supposed to amount to about one million of bushels. This
branch of indusiry must now give employment to at least one thou-
sand men as miners, boatmen, &c., of Ohio, most of whom are heads
of families, and the value produced is at least $500,000, per annum.

The analysis of the coals, iron ores, &c. of Ohio'was commenced last
year, after expending much time, labor and money in procuring the
various means and conveniences necessary in a chemical laboratory,
for the analysis of the various mineral substances of the State. The
results of some of the analyses are given below.
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In my last report, the subject of soils as conneeéted with geclogy
was siightly discussed. Since that time, some important facts in
relation to manures and the action of lime, acids and iron upon soils,
have been made public in the report of the geological resurvey of
Massachusetts. These are of so much practical utility, that I have
deemed it proper, without excuse, to introduce the results into this
report, in order that our citizens may equally receive benefit from the
investigations of science.

¢« All geologists and chemists agree'in regarding soils as the result
-of the abrasion, disintegration, and decomposition of rocks, with the
addition of certain saline, vegetable, and animal substances. Ever
since the deposition of rocks, various agents have been operating upon
them to wear them down, to cause them to crumble or disintegrate,
and often to decompose them into their proximate or ultimate princi-
ples, while they have been constantly receiving vegetable and animal
substances with soluble salts. The earthy portions, however, always
constitute by far the largest part; and hence, if we know the compo-
sition of the rocks whence they were derived, we shall know the
earthy and metallic constiuents of the soil. Now we find that nearly
all the rocks which exist in large quantity, are composed chiefly of
silica, alnmina, lime and oxide of iron : and these are the ingredients
that are found almost invariably in soils.

“ With common alluvial soils—the result of deposition from rivers,
—every intelligent man is familiar. They are of course formed by
the comminution of every kind of rock over which the stream that
produces them happens to pass. These soils, I apprehend, owe their
value chiefly to the fine state to which their component parts are
reduced. They may be made so fine as to exclude too much the access
of the air : and this seems to be the case with some ef the soils upon
our large rivers at the west.

*“ Peatalluvium is composed principally of vegetable matter,and ought
rather to be regarded as a manure than a soil. Iincludein it all those
swanips that abound in decomposing vegetable matter, whether act-
ually converted into peat or not.

“Till within a few years past, the state in which vegetable and
animal matter exists in the soil, and the changes through which it
passes, before being taken up by the roots of the plant, were almost
entirely unknown to Chemists. Long ago, however, Klaproth had
discovered a peculiar substance in the elm tree, which he denominated
ulmin. More recently it was found by Braconnot in starch, saw-dust,
and sugar; and by the distinguished Sweedish chemist, Berzelius, in
all kinds of herbs. Sprengel and Polydore Boullay have ascertained,
also, that it constitutes a leading principle in manures and soils.
Hence they called it Humin ; but Berzelius adopts the name of Geine.
When wet, it is a gelatinous mass, which, on drying, becomes of a
deep brown or almost black color, without taste or smell, and insoluble
in water ; and, therefore, in this state incapable of being absorbed by
the roots of plants. Yet, after the action of alkalis upon it, it assumes
the character of an acid, and unites with ammonia, potassa, lime,
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alumina, &c., and-forms a class of bodies called Geales, most of which
are soluble in water, and, therefore, capable of being taken up by
plants. Andit isin the state of Geates, that this substance for the
most part exits in the soil.

«It is but justice to say, that Dr. Dana derived his knowledge of
geine chiefly from his own researches, made with 'a view to improve
the coloring processes in the Calico Printing Establishment, at Lowell;
and his method of analysing soils is altogether original. The state-
ments of Berzelius, indeed, though interesting in a theoretical point
of view, afford very little light to the practical agriculturist. Those
of Dr. Dana appear to me to be far more important in a scientific, as
well as practical point of view ; although essentially coinciding with
those European chemists, so far as they have gone. His method of
analysis, derived from his researches, I must say, after having made
extensive application of it to our soils, is simple and eclegant, and
taken in connection with his preliminary remarks, it appears to me to
be a most important contribution to agricutural chemistry, and prom-
ises much for the advancement of practical agriculture. I trust it will
be favorably. received by the government, and by all intelligent men,
who take an interest in the subject. His preliminary remarks and
rules, I shall now present in his own language.

« ¢ By geine,’ says he, ‘I mean all the decomposed organic matter of
the soil. It results chiefly from vegetable decomposition; animal sub-
stances produce a similar compound containing azote. There may be
undecomposed vegetable fibre so minutely divided, as to pass through
the sieve; (see first step in the rules for analysis); but as one object of
this operation is to free the soil from vegetable fibre, the portion will
be quite inconsiderable. It can affect only the amount of insoluble
geine. When so minutely divided, it will probably pass into geine in
a season’s cultivation. Geine exists in two states: soluble and insolu-
ble: soluble both in water and in alkali, in alcohol and acids. The
jmmediate result of recent decomposition of vegetable fibre is abuns
dantly soluble in water. It is what is called solution of vegetable ex-
tract. Air converts this soluble into solid geine, still partially soluble
in water, wholly soluble in alkali.. Insoluble geine is the result of the
decomposition. of solid geine; but this insoluble geine, by the long con-
tinued action of air and moisture, is again so altered as to become solus
ble. Tt is speedily converted, by the action of lime, into scluble geine.
Soluble geine acts neither as acid nor alkali. It is converted inlo a
substance having acid properties by the action of alkali, and in this state
combines with earths, alkalies, and oxides, forming neutral salts, which
may be termed geates. 'These all are more soluble in water than solid
geine;especially when they are first formed. 'Their solubility in cold
water is as follows: beginning with the easiest, magnesia—lime—
manganese——peroxide of iron—(it dces not unite with the protoxide
of iron) alumina—baryta. The geates of the alkaline earths are de-
composed by carbonated alkali. The geates of alumina and of metallic
oxides, are soluble in caustic or carbonated alkali without decomposi-

on. The geates of the alkaline earths, by the action of the carbonic
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acid of the air, become super-geates, always more soluble than neutral
salts. Soluble geine, therefore, includes the watery solution—the
solid extract caused by the action of air on the solution, and the com-
binations of this with alkalies, earths and oxides. Insoluble geine
includes all the other forms of this substance.”

“ Soluble geine is the food of plants. Insoluble geine becomes food
by air and moisture. Hence the reason and result of tillage. Hence
the reason of employing pearlash to separate soluble and insoluble
geine in analysis.” '

“These are the facts. Will they not lead us to a rational account
of the use of lime, clay, ashes and spent ley? Will they not account
for the superiority of unfermented over fermented dung, in some
cases?” _

“ Geine forms the basis of all the nourishing part of all vegetable
manures. The relations of soils to heat and moisture, depend chiefly
on geine. It isin fact, under its three states of vegetable extract,
geine, and carbonaceous mould, the principle which gives fertility to
soils long after the action of common manures has ceased. In these
three states it is essentially the same. The experiments of Saussure
have long ago proved that air and moisture convert insoluble into solu-
ble geine. Of all the problems to be solved by agricultural chemistry,
none isof so great practical importance, as the determination of the
quantity of soluble and insoluble geine in soils. This is a question of
much higheirimportance than the nature and proportions of the earthy
constituents and soluble salts of soils. It lies at the foundation of all
successful cultivation. Tts importance has been not so much over-
looked as undervalued. Hence, on this point the least light has been
reflected from the labors of Davy and Chaptal. It needs but a glance
at any analysis of soils, published in the books, to see that fertility
depends not on the proportion of the earthly ingredients. Among the
few facts, best established in chemical agriculture, are these: thata
soil, whose earthy part is composed wholly, or chiefly, of one earth;
or, any soil, with excess of salts, is always barren; and that plants
grow equally well in all soils, destitute of geine, up to the period of fruc-
tification,—failing of geine, the fruit fails, the plants die. Earths,and
salts, and geine, constitute, then, all that is essential; and soils will be
fertile, in proportion as the last is mixed with the first. The earths
are the plates, the salts the seasoning, the geine the food of plants.
The salts can be varied but very little in their proportions, without
injury. The earths admit of wide variety in their nature and propar-,
tions.

“When we look at the analysis of vegetables, we find these inor-
ganic principles constant constituents—silica, lime, magnesia, oxide of
iron, potash, soda, and sulphuric and phosphoric acids. Hence these
will be found constituents of all soils. The phosphats have been over-
looked from the known difficulty of detecting phosphoric acid. Phos-
phate of lime is so easily soluble when combined with mucilage of
gelatine, that it is among the first principles of soils exhausted.—
Doubtless the good effects, the lasting effects of bone manure, depend
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znore on the phosphat of lime, than on its animal portion. Though
the same plants growing in different soils are found to yield variable
quantities of the salls and earthy compounds; yet I believe, that accu-
rate analysis will show, that similar parts of the same species, at the
same age, always contain the inorganic principles above named.”

“These inorganic substances will be found not only in constant
quantity, but always in definite proportion to the vegetable portion of
each plant. | The effect of cultivation may depend, therefore, much
more on the introduction of salls than has been generally sapposed.
The salts introduce new breeds. So long as the salts and earths exist
m the soil, so long will they form voltaic batteries with the roots of
growing plants; by which, the materials of the soil are decomposed,
and the nacent earths, in this state readily soluble,are taken up by the
absorbents of the roots, always a living, never a mechanical opera-
tion. Hence, so long as the soil is undecomposed, so long is it as good
as on the day of its decomposition; salts and geine may vary, and must
be modified by cultivation. The fertile character of soils, ] presume,
will not be found dependent on any particular rock formation on which
‘it reposes. This is so true, that on this point the farmer already
knows all that chemistry can teach him. Clay and sand, every one
knows: a soil too sandy, or too clayey, may be modified by mixture,
but the best possible mixture does not give fertility. That depends on
salts and geine. If these views are correct, the few properties of
geine which I have mentioned, will lead us at once to a simple and ac-
curate mode of @nalysing soils, a mode, which determines at once the
value of a soil, from its quantity of soluble and insoluble vegetable
nutriments,— a mode, requiring no array of apparatus, nor delicate
experimental tact,—one, which the farmer may apply with very great
accuracy; and, with a little modification, perfectly within the reach of
any man who can drive a team or hold a plough.

“ RULES OF ANALYSIS.

1. “Sift the soil through a fine sieve. Take the fine part; bake it
just up to browning paper.

2. “ Boil 100 grains of the baked soil, with 50 grains of pearl ashes,
saleratus or carbonate of soda, in 4 ounces of water, for half an hour;
let it settle; decant the clear; wash the grounds with four ounces boil-
ing water; throw all 6n a weighed filter, previously dried at the same
temperature as was the soil, (1) wash till colorless water returns.
Mix all these liquors. Itis a brown colored solutien of all the soluble
geine. All sulphats have been converted into carbonates, and with
any phosphats, are on the filter. Dry, therefore, that, with its con-
tents, atthe sanmie heat as before. Weigh——the loss is soluble geine.

3. «“If you wish to examine the geine, precipitate the alkaline solu-
tion with excess of lime-water. The geate of lime will rapidly subside,
and if lime-water enough has been added, the nitrous liquor will be
colorless. Collect the geate of lime on a filter; wash with a little
acetic or very dilute muriatic acid, and you have geine quite pure.
Dry and weigh. : ’

3 DOC NO 22—GEO REP.
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4. “Replace on a funnel the filter (2) and its earthy contents; wash
with two drams muriatic gicid; diluted with three times its bulk of cold
water. Wash till tasteless. The carbonate and phosphate of lime
will be dissolved with a little iron, which has resulted from the de-
composition of any salts of iron, beside alittle oxide of iron. The
alumina will be scarcely touched. We may estimate all as salis of
lime. Evaporate the muriatic solution to dryness, weigh and dissolve
in boiling water. The insoluble will be phosphat of lime. Weigh—
the loss is the sulphate of lime; (I make no allowance here for the differ-
ence in atomic weights of the acids, as the result is of no consequence
in this analysis.)

5. “The earthy residuum, if of a greyish white color, contains ne
insoluble geine—test it by burning a weighed $mall quantity on a hot
shovel—if the odor of burning peat is given off, the presence of insolu-
ble geine is indicated. If so, calcine the earthy residuum and its
filter—the loss of weight will give the insoluble geine;that part which
air and moisture, time and lime, will convert into soluble vegetable
food. Any error here will be due to the loss of water in a hydrate,
if one be present, but these exist in too small quantities -in granitic
sand, to affect the result. The actual weight of the residuary mass is

ranitic sand. ‘

«The clay, mica, quartz, &c. are easily distinguished. If your soil
is calcareous, which may be easily tested by acids; then before pro-
ceeding to this analysis, boil 100 grains ina pint of water, filter and
and dry as before, the loss of weight isdue to the sulphale of lime, even
the sulphate of iron may be so considered; for the ultimate result in
cultivation is to convert this into sulphate of lime. )

«Test the soil with muriatic acid, and having thus removed the lime,
procegd as before, to determine the geine and insoluble vegetable mat-
ter.” . ' ' ’

The alluvial bottoms along our rivers and creeks, are almost an-
nually inundated, and thus naturally manured by a deposit of mud con-
taining more or less organic matter, mixed with some of the salts of
lime, and which, from their minute division and chemical composition,
are in a fit state to be absorbed by the fibrous rootlets of plants, and
serve as food for them. The quantity of organic matter in a soil, ought
to correspond with the sum of the quantities of soluble and insoluble
geine. Sulphate of lime or gypsum, and phosphate of lime, or the
earth of bones, are supposed to be natural constituents of all soils, but
vary in proportion. The latter seems indispensable to the continued
production of good crops, and is one of the most fertilizing of all ma-
nures. Ground bones, the refuse animal charcoal of the sugar refi-
ners, and horn shavings and bone dust from comb factories, are highly
prized in Europe and the eastern States. Their effects are truly won-
derful, and although our seils are as yet scarcely beginning to be ex-
hausted by cropping, the time cannot be far distant, when our farmers
will avail themselves of such aids as- have been mentioned. Europe

‘*Prof, Hitcheock’s Geological resurvey of Massachugetts, pages 9, 35.
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and Africa send wheat to our eastern markets, and at the same time
send out orders for our refuse bones, bone earth of sugar refiners,comb
factories, &c.

Many of the bones of the battle ground of Waterloo, and from the
bone caves of Germany and Italy, have been transported to England
and France to supply a material which has become deficient in their
soils.

“\Vhen we consider that the bones of all granivorous animals con-
tain nearly 50 per cent of phosphate of lime, we might be at liberty to
infer the existence of this principle, in the food, and consequently in
the soil on which these animals graze. If we look at the actual result
of the analysis of beets, carrots, beans, peas, potatoes, asparagus and
cabbage, we find phosphate of lime, magnesia and potash, varying
from 0.04 to 1.00 per cent. of the vegetable. Indian corn too, by the
analysis of the late Professor Gorham, of Harvard College, contains
1.5 per cent., phosphate and sulphate of lime. It may be said that this
is all derived from the manure. We shall see by and by. Let us look
at the extensive crops often raised, where man has never manured.
Rice, wheat, barley, rye and oats, all contain notable portions of phos-
phate of lime, not only in the grain but in the straw, and often in the
state of superphosphats. The diseases too, ergot and smut, show free
phosphoric acid. Can it be, that, owing to certain electricai influences
of the air, in particular seasons, lime is not secreted by the plant to
neutralize the free acid? May not this be a cause of smut and ergot?
Does it not point out a remedy? Take too the cotton crop of our coun-
try. What vast quantities of phosphats do we thus annually draw
from the soil? Cotton gives one per cent. ashes, of which 17 per cent.
is composed of phosphate of lime and magnesia. The like is true of
tobacco. It contains 0.16 per cent. of phosphate of lime. If we turn
to the analysis of forest trees, we find that the psllen of the pinusabres,
walted about in clouds, is composed of 3 per cent. phosphate of lime
and potash. May not this too be one of nature’s beautiful modes of
supplying phosphoric acid to plants and to soils? If, asthe late experi-
ments of Peschier have proved, sulphate of fime, in powder, is decom-
posed by growing leaves, the lime liberated, and the sulphuric acid
combining with the potash in the plant,'why may not phosphate of
lime, applied by pollen, act in the same way? Atany rate, the exis-
tence of phosphat of lime in our forest soils is proved, not only by its
existence in the pollen, but by its actual detection in the ashes of pine
and other trees——100 parts of the ashes of wood of pinus abres, give 3
per cent. phos. iron; 100 parts of the ashes of the coal of pinus sylves-
iris give 1.72 phos. lime, 0.25 phos. iron; 100 parts of ashes of oak
coal give 7.1 phos. lime, 3.7 phos. iron.

100 Ashes of Bass wood 54 phos. lime, 3.2 phos. iron,

100 Birch 7.3 “ 1.25 -
100 Oak wood 1.8 ¢«
100 =~ Alder coal 3.45 ¢ 9 “

“These are the calculated results from Berthier’s very accurae
analysis, and those very curicus crystals—detected in some plants—
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the ‘raphides’ of De Candolle, are some of them bibasic phosphats of
lime and magnesia. Phosphat of iron, we know, is common in turf;
bog ore, and some barren and acid soils owe their acidity to free phos-
phoric acid. If we allow that our untouched forest soil contains phos-
phat of lime, it may be said, that this, being in small quantity, will
be soon exhausted by cultivation, and that the phosphats, which we
now find in cultivated fields, rescued from the forest, is due to our ma-
nure. I give you the general result of my analysis of cow dung, as
the best argument in reply. My situation and duties have led me to
this analysis. I give you it,in such termsas the farmer may compre-
hend: water 86.60; hay, 14; biliary water, (bile resin, bile fat and
green resin of hay,) 1.275; geine combined with potash, (vegetable
extract,) 0.95; albumen, 0.175.

“The hay is little more altered than by chewing. The albumen has
disappeared, but its green resin, wax, sulphat and phosphat lime re-
main, and when we take 100 parts of dung, among its earthy salts
we get about 0.23 parts phosphat, 0.12 carbonat, and 0.12 sulphat of
lime. Now, a bushel of green dung as evacuated weighs about 87.56
Ibs. Of this only 2.40 per cent. are soluble. Of this portion only
0.95 can be considered as soluble geine.

“J have also recently analysed five specimens of soils from Ohioand
Illinois, presented to me by H. G. Bowers, Esq., formerly of North-
ampton, Massachusetts, and now resident in Illinois. They were ta-
ken from some of the most productive spots in those States, and, in
regard to some of them, it is certain, that no animal or any other ma-
nure has ever been applicd by man, and at least one of them seems
not to have been cultivated, so far as I can judge from its appearance.
Yet all these soils contain phosphate of lime. The following are the
results of their analysis:
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) o —_ ‘ ‘ never cul-
Rushville, Illinois-- | 7.4| 2.5| 3.4 0.6 1.5/84.6! 6.3 tivated.
Sangamon co. IlI*.. | 49| 5.6 1.2| 04| 1.386.6| 6.3} Cultivated
Lazelle co. Ill-«---.. 7.613.8) 1.4 0.4 3.373.5| 9.5| 14 years
Peprxa co. I1l.-+.0. e 131 4.8 3.5\ 1.0/ - 187.6| 5.7 without
Scioto valley, Ohiot | 4.5| 6.7] 2.1 ‘\ 0.9 2.883.0| 5.3 | manure.
\

“The above soils are evidently of the very first quality: the geine
being in large proportion, and the sal'ts quite abundant enough, while
there is still a small supply of carbona te of lime to convert more inso-
luble into soluble geine, whenever occas.ion demands.

“I apprehend that the importance of tl. e salts of lime in a soil is but
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little appreciated by farmers in general. Their crops may fail, al-
though they.have manured and tended them well; but it is almost
always easy to find a cause that satisfies, in the character of the sea-
son; but hard to convince them that the failure may have been owing
to the deficiency of a single grain in a hundred, of some su’bs_tance that
can be discovered, when present, only by chemical examination. And
yet I doubt not many a crop has failed from the want of that one per
cent. of sulphate or phosphate of lime. Facts, indeed, seem to me to
warrant the conclusion that, without lime in some form, land will not
produce any valuable vegetation: ) o .

« Without stopping to notice some things of minor importance, I will
state at once the most important conclusions that have-forced them-
selves upon my mind, from all my examinations and anaiys.es of our
soils, respecting their deficiencies and tbe means of remedying them.

First. The grand desideratum in our soils is calcareous matler ; that is,
carbonate of lime. )

The second desideratum is dn additional quantily of geine; that is,a
larger supply of the food of plants. )

“igHence{lgh?rdchy, l/z{ gre('zft,{))bjeat of the agricultural chemist should be,
to discover and bring to light new supplies of bolh these substances.

« The discovery of either of them would indeed be of no small value;
but it is a principle that ought never to be lost sight of, that an addi-
tional quantity -of lime in the soil will commonly require an additional
quantity of organic matter, and an increase of the latter will be far.
more serviceable, if attended by an increase of the former.

“The action of lime is threefold, each distinct: 1. It is a neutralizer;
2. A-decomposer; 3. A converter. 1.1 have already alluded to some
acid soils; free phosphoric acid, geic, acetic, and malic acids also
occasionally exist in a free state in soils. Here lime acts as a neutral-
izer. 2. Soils may contain abundant geates, particularly geates of
alumina, the least of all demanded by plants. Long formed and sun-
baked, they are scarcely acted on by rain or dew, and are almost
useless. Here lime, by decomposing these metallic and earthy geates,
forms a combination which, in its nascent state, is readily dissolved.
If the carbonate of lime acts better than the hydrate, it is because (fol-
lowing a well known law) double decomposition is easier than single.
If'any acid geine exists in the soil, or any free acids, carbonic acid-is
then liberated; it acts on .the geate of lime, supergeates result, and
these are easily soluble.

“3. The great use of lime is as a converter, turning-solid and inso-
luble geine, nay, I go farther, solid vegetable fibre into soluble vegeta-
ble food. Here is the great puzzle—the point where our philosophy
seems to leave us: giving us our choice, to refer this action to one of
the numerous cases of mysterious ‘catalytic® change, with which we
are becoming every day more and more familiar, or to explain the
process by referring the whole to saponification. 1 use this word as
conveying to.you at once what I mean; but I do not mean to say that
the product of lime and vegetable matter is soap; but I cannot make
myself more intelligible to a farmer than by saying, this lime makes
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compounds of vegetable matter, just as it makes soapy compounds of
oiland fat. The action of lime on geine I take to be of the same na-
ture as its action on oils and fat. It is well established that animal.
and vegetable oils and fats are converted into acids by the action of
alkalies, earths, oxides, andeven by vegetable fibre itself. The general
law is, that whenever a substance, capable of uniting with the acid of
fat or oil is placed in contact with fat or oil, it determines the produc-
tion of acid. Now we have seen that alkali produces a similar change
on geine; it developes acid properties. I go farther: if alkali has
converted vegetable oil and geine into acids, [.see no reason why a
similar action may not be produced by all those substances which act
thus on oil. Hence lime, earth, and metallic oxides convert geine into
acid; as fast as this takes place, so fast it becomes soluble. Then, too,
the long action of air on insoluble geine, rendering it soluble, is it not
analogous to the action of air on oils? Both evolve in thiscase vast
volumes of carbonic acid; the oil becomes gelatinous and soluble in
alkali; does not a similar change occur in geine? It is possible that
during the action of lime on geine, a soluble substance may be pro-
duced, bearing the same relation to-this process that glycerine does to
saponification. These views, you will see, need to be followed out
experimentally. If found tenable, the most signal benefit will result.
We place manures on a new foundation, on which. great practical.
results may be erected. .

“ Taking the preceding principles as our guide, we may lay down
a few general principles for the application of marls.

¢ 1. Enough ought to be applied to neutralise all the free acids in a
soil, which may be known by its ceasing to produce acid plants, such
as sorrel and pine. Generally, however, the amount required for this
purpose is small.”

2. Tt will be serviceable to add enough to convert the earthy.geates
of a soil into geate of lime. The richer a soil is, the greater we may
conclude is the quantity of geates which it contains. -

“3. It will be serviceable to add enough to convert all the insoluble.
geine and vegetable fibre in a soil into soluble geine. Hence the
richer a soil is, and the more manure is added, the more marl will it
bear with benefit. Indeed, there appearsto be no danger of adding
too much marl, provided a suficient quantity of manure be also added.
Ignorance of this principle, I apprehend, is the source of most of the fail-
ures that have occurred in the use of lime upon soils. Farmershave sup-
posed that its action was like that of common manure, viz: to serve
as a direct nourishment to the plant; whereas it only cooks the food,
if I may be allowed the expression; which exists in the soil, or is
added along with the lime. In nearly all cases of over marling
which I have read of, a fresh supply of manure has been found to be
the remedy; which shows the truth of the above principles. Agricul-
turists have spread marl alone, or with very little manure, upon land
that has been worn out, that is, whose geine has been exhausted; and
because such soils have not thereby been recruited, they have inferred
that lime was injuricus. Without acids, or geine, or geates, or vege-



[ Doc. No. 22. ] 23

table fibre, to act upon, much excess of lime appears to operate
injuriously, so as to diminish, instead of increasing the crop. They
have also expected sudden and surprising increase of fertility;
whereas in some cases the chief benefit seemed to consist in causing
the land to produce for a greater number of years, by preventing the
ultimate decomposition and escape ot the organic matter. In general,
however, it will add also to the yearly product: but those, who employ
marl or lime in any form, ought to moderate their expectations, that
they may not be disappointed, and to be satisfied if they can slowly
and surely improve their lands, as they most assuredly can do, by this
substance, provided they do not expect to accomplish it by the use of
lime alone.”*

Rise and fall of Lake Erie.

The rise in the waters of Lake Erie was mentioned in the st an-
nual report, and a cause suggested, viz: the dam at Black Rock. From
more recent observations, although the water way is partially obstruc-
ted, and tends to diminish the drainage of the usual quantity of water
from the Lake, this is believed to be only one link in a chain of con-
current causes, which have, unitedly, tended to elevate the waters of
the Lake several feet above the usual water level.

The effects of this rise are very disastrous upon many parts of the
lake coast. Fine farms are completely inundated, and now useless,
the coast isin many places washingaway more rapidly than heretofore,
and it has been necessary to make the wharves higher than before
and to fill in earth to raise the streets of some of our towns above the
water. A tradition exists, that there is a periodical rise and fall of the
water through a certain pericd of years. If it be true, (and there are
reasons for believing it may be to a certain extent,) it 1s evident that
the present rise is higher than has occurred for many years before,
for, extensive tracts of forest are now said to be overflowed, and the
timber killed in consequence, while the trees by their size, indicate a
long period of growth.

The causes that may concur to produce such a variation in the level
of the lake,are:

L" An obstruction to the drainage of the usual quantity of water, in
consequence of which, if the usual supplies continue, the water must
rise.

II. The increased or diminished supply of water, and this supply is
dependant '

Ist. On the wetness or dryness of the season.

2d. On the relative temperatures and amount of evaporation, both
from the surface of the lake and the country from which it receives
its drainage waters.

3d. The amount of water supplied by the lakes above, as Lake St
Clair, Huron, Michigan and Superior. The amount of water contri

*Prof. Hitchcock’s Geological Resurvey of Mass. pp, 45, 62.
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buted by these, is due to the same general causes as above, with the
possible additional one, of an increasing water way' {rom the cuttin
down of their outlets, and pouring cut an additional supply of water,
II[. There is another possible cause which may be taken into ac-
count, viz: the varying level of the solid ground itself. It is scarcely
necessary here to remak, that changes of level of the ground have of-
ten occurred within the period of history; some rapidly, others by
slow degrees, by an actual elevation or depression of the mass of grea-
ter or less extents of territory. Examples are mentioned in various
works on Geology. The coast of a part of Sweeden is said to be
slowly rising at the presenttime. Aswaterisa fluid, it accommodates
itself to a change of level, and does not remain fixed like the solid
ground. If the land sinks, the water seems to rise on the shore, al-
though it retains about the same absolute level; and if the land rises,
the water recedes from the shore and appears to sink to a lower level.
The variation in level of the land, is not supposed to be a cause of the
rise of the lake level, but it is possible that it mayhave some influence.
It is considered an object of much importance to determine what are
the causes of the effect, and it was intended, if the Legislature had
made an appropriation corresponding to the estimate, and with the
provisions in the bill which was reported during the last session, to
have set in train a series of observations in several locations on the lake
coast, and in different parts of the State, so that by the period for the
close of the survey, a determination of the causes of the tise and fall
of the lake may have been attained. All the aids that the various
branches of Meterology could have secured would have been putin
requisition. 'The series of observations on the coast would also have
decided the question as to the small tides which are said to be very
sensible in some places.
The plan of operations was matured, and may still be carried into
effect, if the Legislature should see fit to authorize it.

Brick Manufacture.

As bricks are extensively manufactured near some of our large
towns, and wood has already become a large item in the expense of
manufacture, I may be permitted to suggest an improvement, which
will not only diminish the expense of production, but improve the
quality of the material.

The improvement consists in mixing 4 to 6 bushels of the ashes and
half burnt coal, (which falls through the grate in burning stone coal)
with such a quantity of the clay as will make 1000 bricks; or say 500
bushels of this substance in a kiln of 100,000 bricks. This coal ashes
and cinder should be ground pretty fine before it is mixed with the
clay. It should be mixed with the clay at the same time that the sand
is ground or trod up with it before moulding. This method has long
been in use in Europe, and particularly in England, wheve their bricks
are required by law to be made in this manner. It gives them greater
strength and durability, while, at the same time, it economises the con-
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sumption of the wood or coal that is used for burning in the arches of
the kiln. The cinder of the coal ashes, as it is commonly called, is
mostly coke, or the carbon of the coal, freed from its bitumen. When
mixed with the clay of the brick, and the brick becomes ignited in the
burning, this carbonaceous matter burns away, and the heat coming
from its combustion is applied just where it is wanted, viz: in every
partof every individual brick. 'This method is extensively applied in
the burning of bricks on the Hudson river, where about 100,000,000
of bricks are made annually, except, that the dust of anthracite coal is
there employed instead of coal cinders. Ground coke would answer
the same purpose, and ahout 2 to 2 bushels to 1000 bricks would pro-
bably be sufficient. ‘'he quantity of dust anthracite employed in the
Hudson river brick yards, is about 3 pecks to 1000 bricks, or 75
bushels to 100,000 bricks. Their kilns generally coatain 300,000 to
400,000 bricks, but some are burnt containing 1,000,000. The time
formerly required to burn their brick kilns with wood alone, was
about 13 to 14 days. It took about 40 cords of oak wood to 100,000
bricks. With this improved method, they burn their kilnsin 3 to 4
days, with a consumption of only 16 cords of wood to 100,000 bricks.
Wood is there worth 5 dollars per cord, and dust anthracite costs
$0.75 to $1.25 per ton.
The former cost of burning was as follows:

For 100,000—40 cords.wood at $5 per cord..««.cccceersneeeenees $200
14 days attendance, say----eesssreeresersaineirinias 20
. $220

By the improved method, the cost is,
For 100,000—16 cords wood at $5 per cord:-sereseronenneees eveee %80
75 bushels dust anthracite, at $1 per ton--- - 3
4 days attendance s «+ recrcere caren toe s trennanas . 6
$89

The expense of burning is thus reduced to less than one half its
former amount, while the time of effecting the burning is reduced to
less than one third.

It is necessary to caution brick-makers not to mix much more of
coal ashes or of coke in their clay, than the quantities specified, else
they may melt their bricks into a solid mass, and render them worthless,

There are many places which have come under our examination
during the progress of the survey, where the expenditure of a small
sum of money, say from $10 to $100 in each locality, would settle
questions of greater or less importance, such as determining the
presence of expected valuable minerals, the junctions of rocks, the
Superposition, amount of dip, and various other points, where natural
or artificial facilities, such as ravines, mines, excavations for wells,
rail roads, &ec. did not exist. These questions often involve important
economical results to the community, and it is deemed of sufficient

4 —Doc. No. 22——GE0. REP.
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moment to induce me to lay the matter before the Legislature, that
they may, if they should deem it expedient, place a small additionaf
fund at the disposal of the geologist for application to such purposes,

“There are several other sources of contingent expenses that oughf
to be provided for: such as for rent of laboratory, {uel, apparatus,
and materials, instruments for the different departments of the survey,
boxes and transport for the specimens which are collected in obedience
to the requisitions of the law for the survey, procuring temporary;
local assistance in the topographical and other départments, and
various other items which it is not nccessary to mention.

At the last session, the Governor was authorized to expend $1000
for geological books to go into the State library for aiding in the ge-
ological survey, and which ought to'be in every public library, but as
this amount was expected to be disbursed from the appropriation for
the geological survey, and as that appropriation was not made, the
books have not been procured or ordered, and cannot be until the-funds .
for their purchase shall have been appropriated.

The estimate of last year was based upon the then compensation of
the members of the geological board, the contingent expenses above
enumerated, and the employment of local assistants in the different
counties where there were pérsons qualified for the various branches
of duty, and who were familiar with the topography of the country
around them. ) - , )

That estimate, viz: $16,000, if adopted by the Legislature, will be
sufficient for the current annual expenses including all the contingen-
cies enumerated.

Prof. Kirtland, who has™ charge of the department of zoology and
botany, has been engaged during the past year, in preparing his eat-
alogues of the different branches of ‘animated =nature, and in investi-
gating various subjects which have a practical bearing, and which are
connected with his appropriate sphere of duty. Prof. Kirtland sus-
pended his pay from the State in the early part of the summer, so as
to enable the geologists to continue their field labors for the “benefit of
the State, for a longer time than they could otherwise -have done, as
the funds on hand were insufficient to continue them all at their labors
‘thirough the season.

Prof. Locke was instrueted to make the surveys of Butler and Ad-
ams counties.

He-has executed a geological section from the west line of the State
eastward to—

The details of his investigations will be found in his report.

Professor Locke’s report is not yet received, but it is expected in &
few days. He was directed to examine into the economical geology
of Butler and Adams counties. I have received no semi-monthly or
monthly reports from this gentlemen as to the progress of the work
committed to his charge; and, of course, I have no official means of
knowing whether any discoveries have been made of any economical
value. ’

Prof. Locke has made some interesting and important observations
on the dip and variation of the magnetic needle, and on the mr
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intensity in different parts of the State. These observations are in
addition to his appropriate sphere of duties on the geological survey,
and they are not only interesting to science, but they have an impor-
tant practical bearing. ’

The determination of the variation will aid in the running out of
old lines of surveys in the Virginia military district, the lines of the
separate tracts of which were run, as, is well known, without any
regard to system or regularity. ‘The determination of the varying
intensity of terrestrial magnetism affecting the magnetic needle, when
generally determined throughout the Siate, will afford a means of
tracing out local or. extensive deposits of iron ore, where there are
no external indications to point them out,

Proff. Briggs has been employed the past season in prosecuting the
unfinished surveys of last year in the country between the Scioto and
Hockhocking. Of this district, he has made the surveys of Hocking
and Athens ccunties. He was also directed to make, and has executed,
the surveys of Crawford, Wood, and Tuscarawas counties. The de-
velopments of mineral wealth are highly satisfictory, and exceed
the expectations [ormed.

The details will be found in Prof. Briggs’ report, which is annexed.

Mr. Foster has been employed about one half the past season in
making the geological surveys of Muskingum and Licking. counties.

The result has been to develope many beds of coal, ore, limestone,
&ec. where they were not before known; to lead many owners of prop-
erty to appreciate their mineral wealth; and to trace out the miaeral
deposits on fixed geological principles. 'The coal beds on and near
the Muskingum river must soou become valuable. The improvements
in the navigation, by means of locks and dams, will perinit barges and
boats of a_large class to take in their freight of coal or other products
of our 'soil, at our towns and mines, and proceed directly to their
destination, without transhipment. This will enable the people of
the Muskingum valley to ship their produce at an expense scarcely
exceeding that of the immediate valley of the Ohio.

Col. Whittlesey, the topographer of the geological survey, in conse-
quence of the fundson hand {or disbursement being inadequate to keep
the geologists in the field, and supply him the means of procuring as
much assistance as his appropriate sphere of dutics demanded, has
been employed a portion of the past season in making the geological
investigations in Portage and Trumbull counties, and tracing out the
boundaries of the coal formation in that vicinity. There is amuch greats
er extentof coal bedsin that region than was known before, and some of
them will undoubtedly be worked; butin many places they are too thin
or of too poor a quality, to be worked with profit at the present time.

During a portion of the season, Col. Whittlesey has been employed
in running a series of levels across the outcropping edges of the strata,
along the western boundary of the coal and iron region of the State,
with a view to determine the amount of dip, and ascertain what breadth
of country is underlaid by the particular beds of coal, iron ore, line-
stone, &c. and so near the surface asto be accessible without incurring
much expense in their exploration.
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He has also employed a portion of his time in surveying the remains
of ancient works, which are so common in the valleys of our principal
streams. It is believed that data for plotting and describing more
than one hundred of these works have already been obtained by this
gentleman.

Col. Whittlesey has collected an extensive series of observations
made by the county surveyors of Ohio, and by scientfic men in vari--
ous parts of the world, on the variations of the magnetic needle, &ec.
A valuable mass of matter is embraced in this part of his report, and
it will be appreciated by the community.

A large collection of specimens to illustrate the uselul, as well as

curious mineral products of the counties examined this year, has been
made, but no means are at our disposal for procuring cases in which to
display them, or even pay for their transportation to this city.
" Eleven counties hive now been examined, not, however, with that
minvteness of detail that is necessary, either for a full development
of their resources, to confer the greatest benefit on the owners of the
soil, or to satisfy scientific men on many points of economical and
scientific interest; but, such as would satisfy publie opinion of the
utlity and practical value of the survey, by a partial development of
the mineral wealth, and lead them to appreciate the value of more
minute researches.

Should the Legislature see fit to discontinue the survey, I am pre-
pared to compile the materials already accumulated to illustrate the
mineralogy and geology of the State, with maps, diagrams, &c. in
accordance with the act authorizing it; and should they see fit to con-
tinue it, the geological board 1s orgamzed though small; the laboratory
is prepared and every department of the survey 1eady for efficient
action.

The soils and mineral waters have not yet been analyzed, and the
same may be said of the minerals, with the exception of the coals and
iron ores of a few localities. The laboratory is now completely pre-
pared for active analytical operations.

Eleven counties have been surveyed at an expense of $12,000, and
nearly $2000 of this amount has been disbursed for apparatus, books,
and materials for the laboratory, instruments for the Topographical
department, cases for the display of the minerals collected for illustra-
ting the mineralogy and geology of the State, and other small items.

The average expense of the survey of each county, has thus far been
about $1000, while the banefit resulting to a single one of these, arising
from the increased valuation of real estate, incident to the develop-
ments of mineral wealth, is estimated at least at $100,000, and by some
at $500,000. Soit must be with other counties, as their resources are
made known, and are appneclated

Ohio has never vet retraced her steps in any work of public utjlity
that she has undertaken, and the idea can scarcely be entertained, that
she will withhold the appropriation of a few thousands, by the expen-
diture of which millions will be returned to her citizens.

W. W. MATHER, Principal Geologist of Ohio.



APPENDIX

TO MR. MATHER’S REPORT.

In order that our citizens and scientific men may be enabled to judge
whether confidence may be placed in the results of the analyses that have
been given in the preceding report, I will state the general principles
upon which the investigations have been conducted, and as many of the
details as may be necessary to a thorough understanding of the manipu-
lations eniployed.

The analyses of the coal and iron ores have not been carried out with
all that rigor that purely scientific investigations would require; for the
end in view was, not so much ultimate, as proximate analysis, for practi-
cal purposes merely. I will take eXamples of the analysis of a coal and
its coke, and of an assay and analysis of an iron ore, as sufficient for
illustration. They are from the laboratory journal of February and March,
183¢8.

In the examination of coal, the following points were determined, not
on the same identical fragment, but on separate fragments of a piece
broken from o mass of the coal which was supposed to be of a medium
quality of the bed or mine examined.

Specific gravity,

Hygrometric water,

Bitumen and volatilizable matter.
Quantity of coke. '

Do carbon in the coke.
Do sulphur.

Do- iron.

Do earthy materials,

Ezamination of coal from Dr. D. Upson’s mine, Tallmadge, Portage co., O.

Description. The coal breaks into irregular rectangular fragments, is
black and soft, with a resinous shining lustre on the freshly fractured
surfaces. The specimen examined was not selected by myself at the
mine, but was presented by the proprietor, as of an average quality of
that part of the coal bed that is used as blacksmiths’ coal. Scales of yel-
low sulphuret of iron were observed in some of the thin seams and
fissures in the coal.

[A.] Specific gravity.

Distilled water at the temperature of 63 degrees F. Balance weight, =
371 grains,
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. N
Weight of specimen of the coal in air, (in grains) =371.0—223.0==148.0

Do. do do in water - - =371.0—340.0= 31.0
Loss of weight in water - - - - - - - 1170
Specific gravity at 63 degrees F. - - - - 148.0--117.0=1.264

[B.] Hygromelric water.

148 grains of the coal afier exposure one hour to a temperature of about
200 degrees F. in the warm air chamber, weighed 140.5 grains, having
lost 7.5 grains of hygrometric water=to 5.067 per cent; for 148.:7.5;:
100 : x=5.067.%*

[C.] Coking..

(@.) 1000 grains of the coal when coked, by heating it to whiteness in
a double, closely covered and luted crucible. gave 553.55 grains of coke,=
55.35 per cent. .

(b.) 500 grains in another experiment gave 277.6 grains of coke==55,
52 per cent.

(c.) Thecoke is good so far as the eye can judge from coke prepared
in the small way. It ishard, brilliant,and tolerably compact. The mean
of the above experiments which are as good comparative results as one
would expect from fragments taken from different parts of a piece of the
coal i5==55.355+55.522->--2=55,425.

[D.] Earthy and melallic materials in this coal.

(a.) 69 grains of the coal of Upson’s mine were ignited in a small pla.
tinum crucible in the lamp furnace.t The crucible weighs 281.55 grains,
and with its contents 350.55.

Afterperfect incineration of the coal, the crucible and its contents weigh-
ed 282.95 grains; whence the ashes or carthy matter of 69 grains of the
coal was 282.95—281.55=1.40 which is equal to 2.1 per cent; for 69 : 1.
4 :: 100 ; x=2.1. .

(6.) Inanotherexperiment,47 grains by incineration left 0.85 grains
of ashes orearthy matter=1.808 per cent.

(c.) The mean of these two experiments of incineration is 1.954 per
cent of earthy and metallic matter.

[E]] Sulphur andiron.

In order to ascertain if sulphur and iron entered into the compo-

*The hygrometric water was generally determined by heating as above
in a hot air chamber, in which the heat could be regulated ai about the
boiling temperature of water by steam.

tAn alcohol lamp furnace, with a large double circular wick, and with a
double chimney to prevent loss of caloric by radiation, and with several
peculiarities of construction, is made use of for the incineration of carbo-
nacious substances, in which the carbon is entirely burnt away, leaving
the incombustible residue. Itis very convenient for many purposes in
the laboratory, and answers for all the ordinary heating processes on small
bodies, except for assays of ores.
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sition of the coal, a small quantity of the pulverized coke was treated with
dilute muriatic acid. There was a slight evolution of sulphuretted hy-
drogen indicative of the presence of a sulphuret in the coke. The mu-
riatic solution when filtered, to separate it from the pulverized coke,and
tested- wih ferrocyanate of potassa, gave a blue precipitate, indicative of
iron. These two experiments show the presence of protosulphuret of iron
in the coke, which was expected, as pyrites had been observed in the
coal.

«(a.) To ascertain the proportions of the sulphur and iron in the coke,
91.2 grains of the finely pulverized coke were treated with muriatic acid.
A few drops of nitric acid wereadded to peroxidize the iron. The solu-
tion was dosed with an excess of ammonia, to precipitate the iron as a hy-
drated peroxide. After the perfect separation ofthe precipitate, the clear
supernatent liquid was decanted by means of a capillary syphon, from
which the liquid merely drops, so thatit can be drawn down very near
the precipitate without disturbing it. The syphon was withdrawn, and
distilled water added to the precipitate, and after settling clear, this was
also drawn off.* When the precipitate was thus washed pretty clean of
the muriatic solution, it was thrown upon a small double filter of equal
weights, and every particle washed with distilled water from the percipi
tating glass, from which the decantation had taken place. The precipi-
tate and filters were washed with fresh distilled water, as long as there
was the least perceptible taste. These washings were all added to the
decanted solution. The precipitate of hydrated peroxide of iron on the
double filter was dried, and when ignited weighed 1.14 grainst=1.254

*My decanting capillary syphons are inserted in a cork which is putin
the one of the openings of a double necked bottle when in use, and by
putting a glass tube which passes through a perforated cork into the other
neck and sucking through it, with the short leg of the syphon-in the li-
quid to be decanted. When once set in operation in this way, it con-
tinues until the liquid is drawn off to the bottom of the syphon. It is
drawn off drop by drop, without any chanceof loss, if the operator has
any skill in manipulation. This method is, I conceive, far preferable to
any other, in accurate chemical analysis, and I have used it with success
for some years.

1 In many of the analyses the minute details of manipulation are not
stated at length, as it would make much more writing in the journal than
is necessary, but the following is the method uniformly pursued to obtain
the result as stated above. The precipitate on its double filter of equal
weights and contained in the funnelin which the filtration and washing
had.been effectéd, was placed to-dry in one of the funnel holes in the
steam bath, and covered with a paper cap or jacket. All access of dust
is thus avoided, while it is kept at a temperature of 206 deg. to 212 deg.
F. and perfectly frousthe access of any vapor, except that coming from
its own evaporation. (The steam bath condenses most of its steam, and
the remainder is conducted off. The funnel holes are air tight with the
steam around them.) When the precipitate has become as uniformly dry
through its mass, as the temperature above can effect, the double filters
are removed, the loaded filter placed in one scale of the balance, and the
empty one in the other. The difference of weight, (as they were made
of ‘equal weight before use, and have been similarly treated since,) will
be equal to the weight of the dry precipitate. Such-a portion of this
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grains of protosulphuret of iron=1.375 per cent in the c0ke==1.’03‘per
cent of bisulphuret of iron in the coal=0.875 per centof ironin the coke
=0.484 per cent of iron inthe coal. ) )

(6.) The pulverized coke which had been treated with muriatic and a
few drops of nitric acid toremove the iron, sulphur and soluble matters,
was carefully washed by means of the capillary syphon, then thrown up-
on the double filter of equal weights and washed with the dropping bot~
tle which dripped water all around on the edges of the filter as well as on
the carbon, as long as any thing coluble remained in either.* The filters
and the contents were dried in the steam bath for two days, at a tempera-
ture, varying from 100 degrees to 212 degrees F. The filters were sepa-’
rated and placed in the opposite scales of the balance. The difference of
weight of the loaded and empty filters was 90.6 grains, which shews the
weight of the residue of the coke dried at this temperature. As the coke
used in the analysis was freshly ignited before use, it is necessary toignite
this to learn the loss of weight. )

87 grains of the carbonaceous residue were ignited in the way before
mentioned. The loss was 0.55 grains, whence the 90.6° grains on the
filter would have lost, had it all been ignited, 0.572 grains, The entire
loss of the coke, therefore, by digestion with nitric and muriatic acids is
=91.2—90.6+0.572 graing==1.172 grains,=1.28 per cent. The weight
of protosulphuret of iron in the coke, was estimated, from the quantity
of peroxide of iron obtained,t at 1.375 per cent. The entire loss of the

precipitate is then detached from the filter, as can be, without inconve.
nience, and placed in d small platinum crucible which has been just be-
fore carefully weighed,and then again weighed. The difference between
the first and second weights is the weight of the substance removed from
the filter. The crucible and its contents are now ignited, and as they
cool, the crucible is kept covered to prevent the absorption of hygrome-
tric moisture by the ignited body. As soon as the crucible is cool, so that
it will not produce ascending currents of air to diminish the weight, it is
placed again in the balance and weighed. The difference between the
second and this third weight is the loss of weight sustained by ignitien.
Then knowing the weight ignited, the loss by ignition, and the weight
of the precipitate on the double filter (indicated by the difference of
weight between the loaded and empty filters of equal weights), we have
data to determine the weight of the whole precipitate as if the whole had
been ignited. T prefer this method to that of burning the filters, and to
all others that I know to be practiced, for reasons that every chemist will
appreciate. There is no transferrence of materials between weighings,
by which a slight loss must always be sustained, and no reduction of iron
or change of composition of the materials, such as would be due to the
ignition and combustion of carbonaceous materials in contact -with the
precipitate at a red heat. Itis necessary to weigh the crucible carefully
before and after use every time, for, with a delicate balance, a slight dimi-
nution of one fiftieth to one thousandth grain is experienced every time
that it is employed, and in accurate investigations it becomes necessary
to take thisinto account.

*The solution and washings here referred to have been dissolved and
the iron precipitated from it and ignited and weighed in (E) (a.)

iVide, (E) (a.)
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eoke by digestion has been shown to be 1.28 percent. It followsthat the
amount of sulphurin the coke is less than is due to a perfect combination
as protosulphuretof iron. \ This is easily accounted for in consequence of
the tendency of carbon to combine with sulphur at a high temperature, to
form sulphuret of carbon, which passes off as vapor, while a portion of
_the iron is reduced to the metallic state. This does not, however, affect
the calculation of the quantity of bisulphuret of iron in the coal, where
it is visible as bisulphuret, and where all the.iron in the coal is judged to
be combined with sulphur.

(c.) The sulphur in the analysis of which this is a part, was not sep-
arated- and estimated in the usual way, but was estimated by calculation,
taking the sulphuret of iron in the coke, at a mean of the quantity calcu-
lated from the peroxide of iron obtained, and the loss of the coke by diges-
tion with muriatic acid or protosulphuret of iron=1.375+1.28 ! 2=0.737=
1.605 bisulphuret of iron; for, 28+16 : 28+ (16X 2):: 0.737 : x = 1.005.
This method, however, is open to strong objections. If the sulphur be
estimated from the equivalent of peroxide of iron, it will give 0.912

. b

grains; for, 28+12: 16 x2 :: 1.14 : 2=0.912=0.459 per cent of sulphur in
the coal. The method usually pursued has been to precipitate the
sulphur from_the solution from which the iron had been previously pre-
cipitated, and the decantation, filtering and washing, completed as in (E)
(a), by adding a solution of muriate of baryta. The sulphur in the sul-
phuret of iron of the coke is converted by the combined action of the nitrie
and muriatic acids into sulphuric acid, which remains in the solution
until precipitated by muriate of baryta as sulphate of baryta. If, howev=
er, the solution of the iron be effected without the acids beingstrong and
warm, a part of the sulphur is separated, and floats in the liquid, and re-
mains, when filtered with the coke, in which case it cannot be estimated
correctly without much trouble. On the other hand, if heat and stiong
acids be employed, they react on the carbon of the coke, and cause a loss
of carhon which passes off in the form of chloride of carbon and car-
bonic acid. Separate portions of coke are, therefore, used for these
determinations. The .methods of Rose for determining the quantity of
sulphur are the best, and least exceptionable, but they have not been
used in these analyses, since it was not deemed necessary for the objects
in view to go into rigidly minute investigations.

(F) The quantity of carbon in the coke is calculated by differences be-
tween the weight of coke experimented on, and the obtained quantities of
earthy matter and the protosulphuret of iron. This would give 96.355 per
cent; for 69 grains of coal have been shewn to yield a mean of 1.954 per
cent of earthy and metallic matter by ineineration, vide (D) (¢) =to 3.52
per cent for coke. 2d, 91.2 grains of coke have been shewn to yield 1.14
grains of peroxide of iron=1.25 per cent. 3d, the difference between
these, viz: 3.52—1.25=2.27 is=to the earthy materials in the coke. 4th;
the 1.25 per cent of peroxide of iron in the coke is equivalent to 1.375 per
cent of protosulphuretof iron; and 5th, agtheiron in the earthy matter deri:
ved from the incineration of the coal would be in the state of a peroxide,
the earthy matters=2.27 added to the protosulphuret of iron=1.375, and
subtracted from the coke, 100, would give as far as this method is suscep-
tible of accuracy, the weight of the residual matter, or carbon of the coke
==96.355 per cent. '

This method of calculating by differences has however been rarely em-
'ployed,in consequence of the many strong objections and the tendeney

0 error.
&5—Doc. No. 2¢—cE0. rEP;
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The method of Berthier has generally been used in my analyses of car-
bonaceous compounds, and from the ease of its application, and the ap-
proximation to accuracy in itsresults, it ought to be in.common use.

As this method may not be known toall our chemists who are analyzing
coals, I may be permitted to make the following extract from my laborato-
ry journal, which will show the method of Berthier, with some slight mod-
ifications which experience has suggested. v

<37.5 grains of the pulverized coke of Howe’s mine were mixed with
1500 grains of pure litharge, and placed in a closely covered crucible
which was enclosed in other crucibles,’” so as to prevent all accessof the
carbonic oxide of the fire from exercising its reduecing tendency on the
oxide of lead. ¢ The crucibles were first subjected to a strong red heat in
the furnace for an hour, to reduce the oxide of lead, by the contact of the
carbon, which was intimately mixed, but not high enough to melt the ox-
ide. The heat was then increased to whiteness for an hour to render the
excess of oxide perfectly fluid and permit all the globules of lead to coa-
lesce into 2 single globule or culot. The crucible was then removed from..
the furnace and allowed to cool. It was then broken, and the culot of lead
detached. The cinder, or silicate of lead derived from the combination
of the excess of the oxide with the silex of the sides of the crucible, was
a perfectly transparant green glass, and contained no globules of lead.”

“The culot of lead weighed 638.8 grains.” ¢As there were some parti-
cles of the green glassy cinder adhering to the culot of lead, which could
not be detached without a chance of a-small loss, the entire culot of lead
was placed in a brasqued crucible. The culot of lead was covered about
one inch with kneaded charcoal dust and water, to prevent all access of
air, and heated to bright redness in a covered brasqued crucible. The
brasque was highly polished to prevent the slightest adhesion, or separa-
tion of particles of lead from the culot. The culot when removed from the
crucible after it had been withdrawn from the fire and eooled,. was found
to be smooth and free from all impurities. It weighed 615.4 grains.

«It has been shown, vide Laboratory journal, p. 9, that this coke of
Howe's mine contained 0.7 per cent of protosulphuret of iron, and as
this would deoxidize the litharge, (the sulphur passing off as sulphurous
acid, and the oxide of iron combining with the cinder) we must make a
proper allowance for this. The quantity of coke used 1n this part of the
analysis, viz: 37.5 grains, would, at this rate, contain 0.26.grains of pre-
tosulphuret of iron; and as 100 of protosulphuret of iron produee by re-
duction 720 of lead from litharge,*t 0.26 grains of protosulphuret of iron
would reduce 1.87 grains of lead.”

The lead from which the carbon is to be estimated is 615.4—1,87=613
.53 grains.

The quantity of carbon equivalent to 613.53 grains is 35.395 grains; for,
104 the atomic weight of lead : 6 the atornic weight of carbon :: 613.53
lead : « the carbon in the coke. x=35.395 grains=94.38 per cent.}

The atomic numbers used in the preceding calculations are not, perhaps,
strictly accurate; but they are such as have been in common use, and an-

*There must be an error in this statement of Beithier, probably typo-
graphical, as it differs both from atomic proportions, and from the results
assays. The calculated atomic proportions approach the truth.

tBerthier Traite des Essais par la Voie 8eche 1, p. 309.

{Laboratory Journal, 0. G.S. by W. W. Mather, pp. 10, 25.
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swer the purpose intended in this place, viz: the illustration of the prin-
eiples employed in analytical operations. I have no books by me in which
the most recent researches on atomic proportions are discussed, but the
above calculations can be easily altered, by substituting the proper atomie
aumbers should any occasion require.

The results of the analysis of the coke of Howe’s mine, of which the
ah:bove quotation shows a part of the details of operating, are given be-

w.

Composition-of the coke of Howe's mine, Jackson county, Ohio.

Carbon, - - - - - - - - - 94.38
Protosulphuret of iron, - - - - - - - 0.70
‘Earthy matter from incineration, - - - - - 3.32
Hygrometric water, - - - - - - 1.33
Loss, - - - - - - - 0.27

Total, - - - - - - - 100.00

Recapitulation of the items determined in the composition of coal
from D. Upson’s mine, Talmadge, Portage county, Ohio.
Coke containing the earthy and metallic matter of the coal,  55.425

Bitumen==39.505 volatile matter—0.274 sulphur= - - 389.231
Sulphur volatilized with the bitumen, - - - 0.274
Hygrometric water, - - - - - - 5.067
Loss, - - - - - - - 0.003

100.000

The coke in the above recapitulation is composed as follows:
Composition of coke of Hon. D. Upson’s mine.

Carbon, - - - - - - 96.355 (')

Protosulphuret of iron, - - - - - 1.375 (E)(a)

Earthy matter, - - - - - 2.270 (F)
100.000

Some of the determinations in this analysis having been made by
differences, they necessarily show no loss, although a small loss was un-
doubtedly sustained.

Assay of iron ore from below the Buhr stone, near Radecliff’s, Jackson
county, Ohio.

(A) Description of the ore.

Compact, porous, in some places ; color like common brown oxide of
iron ; powder yellow.

Specific gravity 3.09, as ascertained by J. W. Foster, [sq.-

(B) (1) 50 grains of the powdered ore after ignjtion were found to
have lost 6.8 graing=13.6 per cent.

(2) 50 grains treated as above, lost 6.45 grains=12.9 per cent.

The above losses are due to the vaporization of the hygrometric water
and the water of combination.*

*The details of manipulation in this operation were the same as have
been already described in the analysis of coal
Preliminary examinations had been made by heating the pulverized ore
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The rnean of the results (1) and (2) gives 13.25 per cent of water.

(C). 100 grains of the fluor spar which is to be used as a flux for the
ore in the assay, was ignited by Mr. Foster. The loss of weight was 0.51
grains==1.02 per cent of hygrometric water.

Assay.

i rized ore an .

(D) (a) zgg grains c:‘f t}:‘e pulvinz f(liuor spa? 2 were mixed-
intimately and placed in the polished cavity of a brasqued crucible.
The mixture of ore and flux was crowded compactly into the cavity in
the brasque of the crucible and then covered with lampblack which was
crowded down solidly upon the top of the ore and flux, to fill the cavity
of the brasque. The brasqued crucible was covered by inverting another
over it. The one containing the assay was placed in another, and the
space at the junction of the three was luted with a vitrifiable mixture.
All access of airin the furnace to burn away the carbon of the brasque
is cut off, and to make it sti}l more perfect, the tops of the cruciblesin my
assays have generally been ground down toa flat surface so as to fit more
closely.

(b.)y The crucible thus prepared was placed in the wind fyrnace, which
is heated with coke, and kept at a high white heat for 4 or 5 hours.

(¢) 'The crucibles were then removed, and after cooling, were detach-
ed, and the culot of cinder and iron taken out from the cavity in the
brasque. .

The fusion had been complete, and all the iron except a few small glo-
bules which were ooserved in the cinder, was collected into one large glo-
bule.

The cinder was white, showing that the iron had all been reduced to
the meuallic state, and in texture it was compact, with some tendency to
‘erystalization in a few places.

(d.) The weight of the entire culot was, according to Mr. Briggs, 403.6 gr-

¢ ‘¢ ¢ jron detached ¢ ¢ ¢ 151.1

‘Whence the weight of the cinder was 403.6—151.1=252.5

in small tube retorts, holding a few grains of the ore, and connected
with tube receivers containing coursely powdered chloride of calcium,
which was kept in its place by wads of amianthus. The end of the tube
receiver, remote from the tube retort, was drawn down to a capillary
tube, and placed under the open end of a graduated tube filled with
mercury, so as to collect any gaseous matter evolved by igniting the pul-
verized ore in the retort. Water was evolved by the heat.and condensed
by the chloride of calcium, while no more gas was received in the mercurial
receiver than was due to the expansion of the air in the tube retort, by
heating it.

*The method T have used in brasquing crucibles for assays of ores, is
to crowd lamp black solidly into hessian crucibles with a smooth stick,
then bore a hole into the solid lamp black with a small spatula, then
shape the cavity with the spatula, and polish the sides and bottoin of
the cavity with a tube that has a smooth hemispherical closed end. As
this solid lamp black is found to crack occasionally at a high temperature,
and thus destroy the accuracy of the assay, I have for some years been in
the habit of mixing some finely powdered charcoal with it, kneaking them
with water, and crowding the damp mass into the crucible as above.
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The 250 grains of fluor spar used as a flux in the assay, have been shown
to contain 0.51 per cent of hygrometric water=1.27 grains in 250 of fluor;
hence, the actual quantity of dry fluor spar used in the assay was 248.73
grains=250—l .27. ) . ]

-(e.) The cinder obtained in the assay and separated from the iron, has
been shown above to weigh 252.5 grains, which exceeds the weight of
the flux employed 8.77 grains, for, 252.5 grains of cinder—248.73 grains
of flux=3.77 grains. This increase of weight in the cinder, is due to the
combination of the earthy materials in the ore, with the fluor spar of the
flux. As-250 grains of ore were used in the assay, and 3.77 grains of
earthy matter combined with the flux, we have, by calculation, 1.508 per
“cent of fixed earthy matter in the ore.

) The entjre weight of the culot, both iron and cinder, has been
shown,- vide (d.), to weigh 403.6 grains, and the weight of the ore and
flux employed in thie assay, was 250 grains of ore, +248.73 grains of dry
fluor,—=498.73 grains. The difference of these quantities, viz: 498.73—
403.6 grains==95,13, shows the loss of weight sustained by the ore by heat,
and by reduction to the metallic state. This loss_ of yveight is due to the
escape of hygrometric water, the water of combination, the escape of ox-
ygen in the fgrn of carbonic oxide, by the reduction gf the oxide, and'of
any other volatile materials that may have been combined or mixed with
the ore.

(g.) The hygrometric water and water of combination in the ore, have
been shewn (vide B.) to be=13.25 per cent. The remainder of the.loss
of weight sustained by the ore in the assay=62.005 grains (=95.13—33.
125%) is dye to the escape of oxygen and other volatile matters of the ore.
The iron obtained from 250 grains of ore was 151.1 grains. This iron is
in the state fof cast iron, and contains about three per cent of carbon=
146.56 grains of pure iron, for, 100 : 3 : : 151.1 : #==4.533 and 151.1—
4.533=146.567 grains, and this guantity of iron is equivalent to 62.814
grains of oxygen in the peroxide; for, 28 iron : 12 oxygen in the perox-
ide : : 146.567 iron : x=62.814 grains, ’ i

Recapitulation of the results of the assay.

Iron 151.1=pure iron 146.567 vide g = 58.626 per cent.
Oxygen combined 62.005 “ g =— 24.802 ¢ ¢
Water hygrometric and combined 33.125 ¢ g = 13.250 ¢ ¢
Earthy matter 3770 ¢ e = 1.508 ¢ ¢
Loss 4.535 1.814 ¢ ¢«
Total 250.000 100.000

The above loss is larger than is usualin well conducted assays, and it is
probably due to having assumed a larger quantity of carbon as combined
with the iron, than really existed in it. The ordinary mode of calculation,
is to consider the iron in the culot as pure iron, and put it down as such
in the results of the assay, without making any allowance for combined
carbon.  Were we to state the results obtained in that way, there would

*This number, 33.125 grains, is the quantity of hygrometric and combin-
ed water in 250 grains of the ore, for, 100 grains of ore : 13.25 grains of
water : : 250 grains of ore : = and # =33,125.
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be no apparant loss: but the above is the proper way to state the results.
As a means of comparison, the results are stated below upon the arbitrary
consideration that the iron in the culot was pure.

Recapitulation.
Tron in theculot - - - - - 151.100 60.440
Oxygencombined - - - - 62.005 24.802
‘Water, hygrometric and combined 33.125 13.250
Earthy matter - - - - - -  3.770 1.508

250.000 100.000

Assay of iron ore from the ¢ Big ore bed,” on Mr. James Rodgers’ tract, .
near Jackson furnace, Hamilton township, Jackson county, Ohio.

Description.

This ore bed is about 6 feet thick. It is the ‘ kidney ore,” of a red-
dish brown color, in nodules with concentric laminae. The nodules are
frequently hollow, or with clay and earth in the centre. The fracture. is
fine grained, uneven, earthy, and dull. Hardness 2. In composition it
is limonite, or a hydrated peroxide of iron. In geological position this ore
bed is believed to be about 70 or 80 feet above the lower workable bed
of coal which in some parts of Jackson county is called the Crookham
seam.*

Assay.
200 grains of the pulverized ore,

200 = « P « fluor spar, §=400 grains, were placed
in a brasqued crucible in the air furnace.

Result.
Entire culot, - - - - 329.8 graine.
Tron in a button with some globules, - - - 97.6
Cinder==the difference= - - - 232.3

The flux gained 32.3; for 232.3—200—32.2. Loss by fusion, consist-
ing of oxygen, water, and perhaps a little zinc, as this is occasionally
found in the ore=400—329.8==70.2 grains=35.1 per cent.

Hygrometric water, 0.62=0.31 per cent.

Loss of water by ignition 26.2=13.1 per cent.

~Water of combination=26.2—0.62==25.58=12.79 per cent.

*The Crookham coal seam lies in many parts of Jackson county
about 70 or 80 feet above the conglomerate rock which forms a floor to
the proper coal measures. A thin seam of coal called the ¢ Henry
seam’ which is in some places common bituminous coal, and in others
eannel coal, and in others, bituminous shale, lies within a few feet
above the conglomerate; and two seams of iron ore, called ¢ block ore,”
intervene between the conglomerate and the Crookham seam.
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Recapitulation of results of the assay of the iron ore of Big Bed, Jack-
son county, Ohio.

) Iron, - - - = 48,75
Oxide of iron composed of Oxygen, - - - - 20.89

Water of combination 12.79
Hygrometric water, - - - - - - 031

Earthy matters fixed, - - - - - 16.15
Loss, a part of which is probably sulphuret of zine, - - 1.11
100.00

It is believed to be unnecessary to extend this paper to a greater length
by going into the details of analysis in the wet way.

The results of an analysis of oolitic iron ore from near Zanesville,
Muskingum county, by J. W. Foster, Esq., are subjoined. It was not
entirely completed. Many analyses which were commenced, on sub-
stances of practical importance to the community, were left unfinished,.
at the commencement of the period for the geological board to begin
their field labors. The substantial means to prosecute them, are now
wanting. It can scarcely be doubted that the analysis of our soils, ores,
coals, limestones, marls, clays, &c., will be very valuable to the community,

and cause many improvements in their applications and in methods of
manufacture.

Results of Mr. Foster’s analysis.

Peroxide of iron, - - - - - 25.212
Earthy matter, - - - - - 12.444
‘Water of combination - - - - - 10.550
¢ hygrometric, - - - - - 0.750
Undetermined matter, - - - - - 0.725
Earth soluble in muriatic acid, - - - 0.200
Lime, - - - - - - - 0.056
Loss, - - - - - - - 0.063
50.000

W. W. MATHER,
Prineipal Geologist of Ohio,
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MR. WHITTLESEY’S REPORT.

To W. W. Maruzr, Principal Geologist of Ohio:

During the early part of this year, and until the advanced state of
the crops and the foliage offered obstructions to such operations, I
prosecuted the measurements for ascertaining the dip of strata, accor-
ding to your instructions.*

The results are herewith presented.

BLOOM TOWNSHIP, SCIOTO COUNTY.

Neighborhood of Scioto Furnace, east part of county; dip S. 77° 40’
E. 101 feet per mile; mean of three planes. Two other planesat the
same place, gave North 62° 45’ E. 37% feet per mile.

This was in the coal and iron strata, near their Western outcrop,
where the lines were necessarily short. They were from 4 to 3 of a
mile in length, and the level disclosed great inequallities in the dip.

LICK TOWNSHIP, JACKSON COUNTY.

Neighborhood of Strong’s tavern; coal strata; dip N. 64° 18" E.
mean of five planes—-—~direction of dip uniform; amount, variable
and decreasing Fastward from 145 to 39.7 feet per mile, in the dis-
tance of 24 miles; lines short, like those in Scioto county, an account
of the difficulty in identifying strata at distant points.

B({th the above statements must be received as local, and not general
results,

*The ¢line of dip” is the line of greatest inclination; the ¢line of
bearing™ -is perpendicular to the line of dip, and is horizontal. All lines
making an angle with the line of dip have less descent; and when ‘that
angle 1s known, the plunge, in a given direction, may be found thus:
the greatest dip is to the dip on a given line, as 90 degrees is to its
angle with the line of bearing. h

6 poc: No. 22—GEO. REP.
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ROSS COUNTY.

Line No. 1,up Paint creek, 4.23 miles; No. 2, Chillicothe to Waver..
ly, 13.12 miles; No. 3, Lumbeck’s quarry to Waverly, 11.55 miles;
No. 4, Chillicothe, (point of hill), to Lumbeck’s quarry, 1.96 mile; No,
5, from near Mr. J. Stinson’s, section 21, T'. 8, R. 19, Jackson county,
to Strong’s mill, 6.08 miles; No. 6, (furnished by A. Bourne,) from
Waverly, 12 milesS. +

Plane of Nos. 1 and 2 Dip S. 832° E. 31.99 feet per mile.

113 [11 .

1 « 4 « N, 743° E. 2640 « ‘e
o « 3 « 5 « S 81° E. 29.60 « &
«“ « 5 « @ « 8.60° E. 30. “« “«

These lines, with the exception of No. 5, were traced at the regular
and well defined junction of the fine-grained sandstone and slate for-
mations. ' :

No. 5 was taken in the valley of Salt creek, at the junction of the
conglomerate and fine-grained sandstone, about 20 miles east of Wa-
verly.

" WAVERLY, PIKE COUNTY,

Some short lines in the quarries below Waverly, show a local north
weslerly dip in that vicinity, bearing N. 193° west, 11.85 feet per mile.

FRANKLIN COUNTY.

Valley of the Sciolo and Olentangy; meeting of the slate and limestons
formations.—Of six measurments obtained here, but three are worthy
of any credit, on account of the difficulty in tracing lines of stratifica-
tion in the slate, and the irregularities on the surface of the limerock,

The longest line in the slate, is 994 feet, in the ravine at Kinnear’s,
4 miles north of Columbus. The longest line in the limestone, is 10
miles. Mean of 2 planes, 8. 81° 562’ I., 22.73 feet per mile.

ZANESVILLE.

Coal and limestone beds.—Mean of four planes, average length of
lines, 1,200 yards, S. 87° E. 47.85 feet per mile.

TUSCARAWAS COUNTY, (CENTRAL PART.)

Coal and lydraulic lime beds.—Dip, S. 86° E. 9.9 feet per mile.
To the north part of this county there is much unconformity in the stra-
ta. A line in the limestone near lock 11, N. 48° E. 2.7 miles, gave a
northeasterly descent of 52 feet. Another in a bed of ore on the op-

posite side of the Tuscarawas, N. 38° E. 13 miles, found to have 4
feet ascent. :
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PORTAGE AND TRUMBULL COUNTIES.

The base rocks of that portion of the Reserve east of the Cuyahoga,
can scarcely be said to have a decided dip. From the falls of Mill creek,
in Newburg, Cuyahoga county, to_the Chagrin river, a line at the
surface of the slate formation, N. 41° E. 15.3 miles, has a descent of
less than 10 feet. From the Cuyahoga Falls, to near Warren, N. 764°
E. 34.6 miles, the difference of level in the bed of the conglomerate, is
not 20 feet,all of which mightbe charged to local disturbance. North-
westerly of the latter line, there is an apparent inclination of the lower
strata, in the direction of Elyria, but the superior surface of the con-
glomerate is nearly level. 'The coal measures do not conform to the
rocks below. From Mr. Newberry’s coal bed, at the N. W, Six Cor-
pers i Tallmadge, to a central point among the mines northwesterly of
Youngstown, bearing east 41.2 miles, the descent is 185 feet, and thence
N. 332° E. 11.5 miles, to Gen. Curtis’ coal opening in Brookfield; is
an ascent of 162 feet, giving a general inclination of 20.6 feet per
mile, in"a direction 8. 124° E. for the lowest bed of coal. .

General dip—The surface of the slate formation near where th
Sandusky river crosses the east line of Crawford county, is ascertain-
ed within a few feet, and is fixed at 184 above the same rock at New-
burg, 75 miles distant, and 268 above it at Chillicothe, 1014 miles
south, The mean dip thus shown is very slight, being S. 591° east
5.4 feet per mile.

ANCIENT WORKS.

‘When in the neighborhood of antique remains, I have taken par-
ticular surveys of them, according to the plan spoken of in the report
of last year. I have now collected materials for the delineation and
description of more than thirty of these works, and about the same
number remain to be explored.—It did not seem advisable, however,
to present them till the collection shall have been completed.

MAPS.

Much time has been spent during the progress of the survey, in
obtaining geographical facts, with a view to the ultimate publication
of a State Map as ordered by the law of March 27, 1837.

A better occasion cannot be expected, to supply in an economical
and thorough manner, the great deficiency of county maps. In addi-
tion to the usual geographical representations, they would embrace,
in a plain and comprehensive form, much of the geological informa-
tion elicited by the sutvey.

The accumulative expense would not, in average, exceed $150 per
county. The estimates of Messrs. Doolittle and Munson, for engra-
ving, predicated upon a scale of half an inch to the mile, and 1000
copies, are as follows:—The naked sheet, nine and seven-tenths cents
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per copy; colored, thirteen and seven-tenths cents per copy; full set
of the counties, bound, $12 75. The engraved plates remain the
property of the State. Judging from the interest manifested upon this
subject, the counties would willingly receive maps, and refund to the
State Treasury their extra cost.

VARIATION OF THE NEEDLE.

The almost imperceptible, hut never ceasing changes that occur in:
the magnetic meridians, which are observed wherever the needle has,
been carried, give rise to great uncertainty and perplexities in practi-
cal surveying. ‘ :

Throughout the United States these meridians converge towards a
line, crossing Lake Erie near the northeast corner of Ohio, and pass-
ing thence about S. 20° E., across western Pennsylvania, Virginia and
northeastern North Carolina, to the Atlantic ocean, east of Newbern.

Along this line, the needle points to the true pole; west of it the de-
parture from the astronomical meridian, is eastward, and east of it,
always westward, in the United States. , :

A compass set up at the mouth of the Little Platte, on the Missouri,
would show a variation of 11° east, and carried thence to the sources
of the St. John’s,in Maine, would veer gradually westward and finally
settle at N. 17° W. moving over an arc of 28°.

The line of “no variation® has a movement westward, which works:
a continual change in the magnetic meridians.

In the years 1795-6, during the survey of the Holland purchase,
in New York, the needle coincided with the line of longitude on the
southern shore of Lake Erie, at the north line of T. 8, R. 9, on a me-
ridian about 12 miles west of Buffalo.

In the year 1657, no variation existed at London, in England, where
77 years previous, the needle  pointed N. 11° 15’ east, and in 1800,
24° 3’ 36" west.

Professor E. Loamis, of the Western Reserve College, having col-
lected and published in the American Journal of Arts and Sciences,
vol. 34, a mass of facts concerning the fluctuations and present posi-
tion of the needle in the United States, says in conclusion:

1st. “The westerly variation is at present increasing,and the easter-
ty diminishing in all parts of the United States.”

2nd. “The change commenced between the years 1793 and 1819,
probably not every where simultaneously.”

3rd. “The present annual change. of variation, is about fwo minules
in the southern and western states, from three to four in the middle,
and from five to seven, in the New Enylad-States.”

An inquiry into the habits of an instrument so closely connected
with the rights of property as the surveyor’s compass, seemed to come
properly within the practical intent of this survey.

By acircular letter to the county surveyors of this State, requesting
them to take the variation on the 25th of July 1838, I have obtained
considerable information, which, with that derived from other sources,
particularly from the observations by Professor Loomis, is here ar-
ranged in order, the variations begiuning at the least.



TABLE OF VARIATIONS.

Place of observation. Lat. Nort“' Lon. West.| Variation. Date of. observation, remarks, et;_z. Name of observer

15 ms.south; va-
R.Cowles & W. W, Leals.

Chardon, Geauga county, - -[41 35 1181 5 00|-- 15e. 1838, July 26 <{ riation 4’ 14"
‘ ' at same date.

Carrollton, Carroll county, - - - 30e. 1938, August 17. - - - - -|Van Brown.
Cleveland, - - - - - - -141 30 00— — -} - 35¢. |1837-8 .
w .- I I AR B+ 1833_4§ Winter. } - - - =-{Ahaz Merchant.

needle did not change per- [
Cleveland, - - - - - - -l —= —|— — —| 1 20 00[1830, Oc. ceptibly; in Oct. 1830, va-

ried 30 min. in 3. weeks.
Brookfield, Trumbull county, - |41 14 00{80 37 00/— 40e. {1837, September., - - - -
' : . SMean of 9 morring ob-
41 14 00|81 3 00}-— 50 30{1838 ! servations befween Ju-
ly 28 and October 13.

Betw’n 1830 & 1834, theg

George Boyce

Bracevyille, Trumbull county, Franklin E. Stowe.

R

LEuclid, Cuyahoga county, - -|— -—— —}—~ — —! 1 30 00(1825-6—winter.- - - =- - =-|Ahaz Merchant.
Tallmadge, Portage county, -41 5 00— -— —-| 1 00 00{1806. - - - - - - - - -S E.Ensign.
Portage, ¢ ¢ - -141 00 00]-— —— —| 1 00 00{1797. - - - - - - = - -|Moses Warren.
“ ¢ “ e elem == ——— — -1 1 15 00(1838, September. - - - - -|Mr. Mallison.
Hudson, W. Reserve College, - 41 13 00{81 30 00| 1 14 00[1837. - =~ - - - - - - |E. Loomis.

Y Variat’n b'etw’nz

Batesville,Monroe county, - - |-~ —= —|— —— —| 1 22 30(1838, July 25 8 4. M. and 2 p. > {M. Atkinson.
M. 15°,
Marietta, - - - - - - - -[39 25 00[81 26 00/ 1 29 00{1838. - - - - - - * - -|E.Loomis.
“ - - - - - < . 139 25 00}~— — —=| 2 36 00[1810. - - - - - - - - -[Jared Mansfield.
¢ six miles north, - -|-— — —|— — ——} 1 36 001838, July 26.- - - - - - -|B.E. Stone.
Coshocton, - - - - . - .|40 28 C0/81 56 48| { 30 001838, July 25. - - - - - - John M. Sweeny.

[ ¢35 "oN oo ]



TABLE OF VARIATIONS—Continued.

Name of ob:eﬁer.

Place of observation. T.at. North.|Lon. West.{ Variation, Date of observation, remarks, ete.
o ¢+ wnlo + nlio 1+ n
8. E. corneér of the W.Reserve, |41 00 00|80 37 00| 1 21 00{1810, - - - - - - - - -<|Jared Mansfield.
10 miles west, - - |41 00 00{80 50 00f 1 37 00} *¢ Mr. Mansfield was at this | ¢ “«
20 ¢ ¢ - .]41 00 0O[81 30 00| 1 48 00f °¢ time on duty as Surveyor | ¢ ¢
33 ¢« € - -141 00 0081 21 00| 2 4 00| < General of the U. S.- € ‘¢
43 ¢« « .. .41 00 0081 34 00| 2 22 00[1810." - = - - - - - - .| ¢ “
Near Tuscaraws, 57 miles west, {41 00 00|81 53 00| 2 30 00 ¢ - - - - - - - - - | ¢ il
NearS.W.corner, 123 miles ¢ - |-—— —— —[83 20 00} 3 57 00| ¢ - - - - « « « - - -] ¢ ‘¢
45 miles west of Stateline, - = |-= — —|—— «= == 2 00 00/1797. - - - - - - - - -A, Atwater.
“ ¢ ¢ - -}41 14 00}/—— — —{ 2 5 00{1821. - - - - - - - - -|Ralph Cowles.
Wooster, Wayne county, - «|— — —}— — —| 1 47 00/1837, December. - - - - -iC. W, Christmas.
« « « - -|— — --|— — —| 2,33 00{1831, November, - - - - -f & “
Mean of
Canal, Dover, Tuscarawas co. - |40 31 1181 29 00} 1 49 40{1838, July 3& Aug.2 g 4obser-S Herman V. Beeson.
vations
Sandy tp. Tuscarawas county, - |40 37 11{81 28 00| 2 10 00{1810, May. - - - - - - -(E.Buckingham.
Zanesville, - - - - - - -139 59 00|82 3 48| 2 30-00{1838, July 25. - - - - - - |James Boyle.
Kalida‘, - - - - - - - -140 59 30[84 13 48] 2 59 47| ¢ & « _ _ . . < -{E.B. Fitch.
10 10 00j80 51 48] 2 31 00{1838, July 25,2
St. Clairsville, - - - - - 2|40 7 00}80 51 48| 2 32 30{1837, October.> - - - - - - |James C. Moore.
: 40 7 00/30 51 48| 3 10 00}1820. S
© v . _ . . _ _ _ §[3853 00— — —f 2 35 00{1838, August 14,
Gallipolis, { 38 53 00— — —| 3 40 001806, Janguary 6.} - - - - ~-|Joscph Fletcher.
Lower Sandusky, - - - - -|41 21 00[83 09 09] 2 48 13[1838, August 21. - - - - -[David Reeves.
Flat Rock, Henry county, - -{41 18 00{84 12 48| 3 13.41/1838, July 28. - - - - - -|Wm. C. Brownell
‘Washington, Fayette county, « |— — —}— — —| 3 5 37/1838, July 27. - - - - - -|Joseph Bell
“Jackson, Jackson county, - -139 15 00/82 41 48/ 3 10 001838, Augustl. - - - - -|[Oliver N. Tyson. -
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Athéns, Athens county, - -

I3 113 ({3 - -

Spring Bank, Green county, -

‘Chillicothe, - - - - - =
Marion, Marion county, - =~
Maumee Rapids, - . . -

Springboro, Warren county,

‘Wilmington, Clinton county,

Wilmington, Clinton county,

Fort Defiance, - - - - -~
Springfield, - - - - - -
Cincinnati, - - - - - -

(13 - - - - - -
Portsmouth, - - - -« - -

Mouth of Great Miami, - -
Kenton, Haxdin county,

New Madison, Darke county,

(13 ¢ 13 111

00
00

54
54
00
00
00

00
00

83
84

84

84
84
82
84
83

84
84 36

‘mﬁmmmmpp» [

O O ™ [ (2]

'S

12 00

03 00
11
00

00
22

3 37
00

5 40

00

00
00
00
00
00
00
00,

00
00

1838, July 25,6 A M g

1796.

R N
1838, Aug. 1.
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1835.

Dally vari-
ation 14
minutes.

1817, the varia-
tion increased
rapidly eastw’d

1838, AugustQ -

1810.

1838, July 25.

1820.

1838, July & Aug. %

1834, May. %

1810.
1835.
1806.
1810.
1806.

1810.

1838, .Tune 25.
1838, June & Sep.

1826.

Mean of several
morning observa-

tions,

:

Between 1805 &é

Mean of 3

morn’g ob-
servations.

t Vv

-Mean o‘f 9 ;

obs’rvat’ns

S. B. Pruden.

Public Surveys.
Moses Collier.

A. Bourne.
- |Samuel Holmes.
J. Mansfield.

E. Baily, Jr.

David Wickersham.

Jared Mansfield.

Survey of National Road.
Public Surveys.

J. Mansfield.

Public Surveys.

J. Mansfield.

John H. Ross.

Judson Jaqua.
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It has, of course, been impracticable to reduce these observations te
the same hour of the day, which leaves them liable to an extreme error
of fifteen minutes. From this exhibition it is plain, as stated by Mr.
Mansfield, that the increase of eastern variation and west longitude in
this State, go nearly together; thus, the difference in longitude, - be-
tween the east line of the State and Defiance, is 3° 46’, difference
in variation, 3° 9’; between Marietta and Cincinnati, in len. 3°
1/, variation 2° 2’ 4”, the latitudes differing about 15,

The latitude and longitude of many places is of course obtained by
the map, and liable to small inaccuracies.—Where longitudes were
given from Washington 'City, I have changed them to Gréenwich;
making an addition of 5’ 10.98” to the mean time given by former
robservations, (a correction introduced in the American Almanac for
1838,) which makes the longitude of Washington 77° 1’ 48" west.

DIURNAL VARIATION OF THE NEEDLE.

Another habitual motion of the needle has been observed by philoso-
phers, which fulfills its period every 24 hours, and is called the “daily
variation.”—At the solicitation of several surveyors, the facts nowin
my possession are made public. Under this influence, the motion of
the north end is everywhere wesiward, (or from the rising sun); where-.
fore, in places having a permanent declination westward, the daily motion
goes to increase, and when it is easiward, to diminish, the general varia-
tion.

The amount of deviation varies with the season of the year, being
greatest in the warm months, and attains its daily maximum, as a gen-
eral rule, about the hour of greatest intensity in the united heat of the air
and the earth. .

The observations I have at command, taken within the limits of this
State, are few and not extended.

Franklin E. Stowe, surveyor of Trumbull county, has taken séveral at
Braceville, in lat., by estimation, 41° 14" N., and Jon. 81°3" W. |

Mr. Stowe’s report is general, and gives the position in the morning
at 1 P. M., and evening, by 9, 8 and 10, observations between the 25th
of July and 13th of October, of this year, and is as follows :

Mean difference between morning and evening, 4’ 27",
« “ “ 1P. M. 10’ 57".

Mr. D. Wickersham, of Clinton county, gives it at about 9’ 20”;
Mr. Merchant, of Cleveland, 10’ to 15'; and Iir. Mallison, of Akron,
at 10°—as near a coincidence as could be expected by a common instru-
ment. But as there is a marked uniformity in these daily vibrations, the
world over, I shall introduce a few foreign observations. -

According to'the observations of Professor Loomis, at New Hayen,
1834-5, {during 13 months,) the day minimum occurred at 8 A. M., with.

theAexception of May, June, August and September, when it came at
7, A M
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'The day mazimum for May, June, July, August and September, took
place-at 1, P. M.; for March, at ‘3, and the other months, at 2, P, M.
The expériments of Professor A. D. Bache, at West Chester, Pennsyl-
vania, between the 29th of August and 7th of September, 1832, go to
show-a mid-night, as well as a mid-day maximum.

Iinsert a table of the mean daily traverse of the needle, for each month
in the year.

TABLE,

Showing the mazimum of daily variation for each month.

1835. |1817-8-9.| 1793. 1787. 1759,
MONTHS. New.Haven, | England, England, England, England,
Prof. Loomis.[Col. Beaufoy | Mr. Gilpin. | Mr. Gilpin. |Mr. J. Canton.

January, - 4 27 5 3 4 18 10 12 7 8
February, - 2 52 6 3 4 36 10 24 8 58
March, - 525 8 22 8 30 15 00 11 17
April, - - 7 33 11 48 11 42 17 24 12 26
May,- .- -1 12 10 9 53 10 24 18 54 13 00
June,- - - 11 11 i1 15 12 36 19 36 13 21
July,- - -| 10 3 1043 | 1230 | 1936 | 13 14
August, - - 13 30 11 26 12 6 | 19 24 12 19
September, - | 14 3 9 44 9 48 15 30 11 43
October,- -| 10 39 8 46 7 00 14 18 10 36
November, gM“'gffg"&z 710 3 48 11 6 8 9
December, - 39 4 7 3 48 8 18 6 58

The general correspondence of these observations, authorizes an
inference, that the intensity of the disturbing cause is not materially
affected by distance, or time, and that we may safely apply the above
results here. The cases given by our own surveyors, confirm this
opinion.

The column for 1787 is to be suspected, on account of its excess over
all the others; but the relative deviation for the months when compar-
ed with each other, is similar to that of other year’s.

ACCIDENTAL DISTURBANCES OF THE NEEDLE.

When all the corrections for general and diurnal variations are
made, there are still sources of error in the use of the magnet for the
establishment of lines. It is well ascertained that temporary agita-
tions and deflections of the needle occur during atmospheric changes,
as rain, clouds, fogs and wind. )

7 poc. 'No. 22—GEO. REP,
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The electrical action of thunder storms, and more particularly the
meteorological phenomena of the aurora borealis, are sure to disturb it.

It is recorded of an aurora that was observed, February 28th, 1750,
that the needle vibrated from 6° 50’ west, to 9° 1’, and on the 2
of April, (same year,) it oscillated between 4° 56" and 9° 55" from
the same cause.

Between half past 11 o’clock P. M., November 17, 1835,and 7 A. M.
November 18th, during a brilliant display of the northern lights, Pro-
fessor Loomis observed a change at New Haven, from 5° 12" to 6°
53’ west, or a motion of 1° 41’ in 62 hours.

His observations were numerous, and led to the remark, that an au-
rora occasions “almost always a deflection of 10’, 20" or 30, and in
two instances, of more than a degree.”

During a shower, unaccompanied by thunder or lightning, on the
31st of August, 1832, Professor Bache saw the needle move from 3°
26’ 30" west, to 3° 10’ 42”7, or 15’ 48", in a short time. The extreme
movement during 9 days, was 24’ 3"

Mr. Stowe found the extreme difference of six observations, between
July 14 and October 21, 1838, to be 30’, and for one day 19",

Myr. V. Brown, surveyor of Carroll county, relates an instance of a
stubborn deviation of the needle for several hours, during a thick fog
and haze, after a severe rain, amounting to half a degree. ’

These perplexing irregularities overcome the regular variations,.
and render the needle useless for the time. When no apparent cause
presents itself, the surveyor may rest satisfied of the presence of an
aurora whose feeble radiance is obscured by the light of the sun, or
of the moon; or otherwise, of some unusual activity among the elec:
trical agents.

The above facts relating to the character of the magnet, are not to
be considered as complete. They are made public at this time, witha
view to awaken the attention of surveyors to its mysterious wander-
ings, and in the hope that they will observe more frequently, and re-
cord more minutely than they have done. ‘

I solicit their assistance in collecting the materials for a magnetic
chart of the State. It isalso my intention to establish a true meridian
line, near the seat of justice for each county.

HEIGHT OF WATER IN LAKE ERIE.

Pursuant to your request, I have collected some facts relative to fluc-
tuations in the surface of the lake.

A late rise which threatened much damage to lake property, did not
fail of attracting attention, and exciting speculation, yet exact statis-
tics in feet and inches were with difficulty obtained. I present the
niformation, however, as of the best character the nature of the case
admits, hoping that those acquainted with the lakes, will assist me to
correct and enlarge it at some future period.

The highest permanent state of Lake Erie in the present year,
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which occurred between the 20th and 30th of June, is made the zero
of reference.

The surface corresponded at that time, very nearly with the lower
edge of the upper course of masonry, along the south end of the eas-
tern pier at Cleveland. This work is laid upon piles that have stood
many years, and promises to be a fixed and enduring monument.

The matter is arranged according to dates. Where no measure-
ments were to be had, I have given the mean of the supposed heights
by different observers, which are distinguished by a star.

DATE. DEPRESSION. REMARKS.

§ From Buffalo to Cleveland beach

1796 - - i - - "¢ about 100 yards wide.

1798, - - - - - - |Higher than 1796.
1802, - - - - - - - [Reparted lower than in 1822.
1806, - -  -|- - - - |Low.
1810’-11, - -[*6 feet, - -
1813, - - - - - - {Rose, .
1814, - - - - - - [Rose 2 feet 6 inches in 3 months.
1815, June, - - *5 feet, - - .
“ latter part, - [¥2 ¢ - - .3 fect rise. )
1816, early, - - kg e - - |Rise of last year still continues.

1819, latein summer,[¥6 ¢ 16-17 are reported wet; 1818—

, Probably lower. The y'rs 1815-
19 very dry.

1822, - - - [¥5 - - {Probably more.

1825, - - -4« - -.|General level.

1826, - - - |2 feet 10 inches, - o ¢

1832, - - -2 ¢ 6&3ft.2in.|Greatest difference observ’d, 8 in.
1833, - - - 3 ft. 8, low’st stage|Highest stage, £ ft. 8 inches.
1834, June, - - |2 feet 7 inches.

1835, ¢ - - “ 10 113

¢« September, -
1837, January, -
¢ June, - -
“  September, -
1838, May 10, -
(13

o
2

June 12, - - Floods arable land.
€« o« 25, -0« “ Greatest known height,
«  July 12, -0 « “

Between these dates, Mr. Geo.
C. Davis, of Cleveland, kept a
daily register which he has
placed at my disposal.

S OO = WL W
—~O®© WOADDT =R
2

¢“ August 18,
¢ October 18,
¢ December 1, -

T

—
[t5

The mean depression of each week is here given, in inches and hundredths.

August 24th, 9.29; 31st, 10.43. September 7th, 13.07 ; 14th, 13.57 ;
21st, 15.57; 28th, 16.29. October 5th, 18.00; 12th, 19.00.
This shows a continual advance of the waters since 1819. In re-
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gard to the other Jakes, Onlario stood at six feet ten inches above the
level of 1825,in August of this year. Michigan was said to be over
six feet higher in the present June, than it was about the year 1820,
and has never been as low since.

Lake Superior is reported to have been three feet higher than usual,
and one foot above last year. The rivers St. Clair and Detroit ex-
perience about the same change as the lakes they connect.

The depression exhibited by the table of Mr. Davis is due to evapo-
ration. American authorities relative to the escape of water by this
cause, are not in my reach; but the observations of Dalton and Hoyle,
at Manchester, in 1796-7-8, give a loss of eighteen inches for the
period of four months from the 18th of June. In this case, we have
in addition to the supply of tributaries and rains, twenty-one inches for
the same length of time. The falling water of the clouds during this
period, could have been but very little, probably less than two inches.
This continued drought almost dried up the rivers that discharge into
the lake, (excepting the Detroit,) so that all of them could not furnish
over two inches, which will give twenty-five inches of water, carried
off in vapor. I assume that the inlet at Malden is equal to the outlet
at Black Rock, without, however, any measurements to verify the
supposition. The influence of dews is also neglected.

The general belief among navigators, and residents upon the lakes,
appears to be uniformly against the existence of any law, by which
these flnctuations are governed, or may be predicted. The scanty in-
formation here collected, tends to the conclusion, that these general
elevations and depressions are fortuitous, and the result of accidental
disorders in the seasons, throughout the lake country.

It is, however, well established, that there is in lake Erie an annugs
tide, independent of the general stage of water, which varies from 8 to
15 inches, in the mean. , , .

The minimum, occurs about the time of the breaking up of ice, late
in winter, and the maximum, late in spring, or early in summer. The
water subsides rapidly during the summer and fall.” In the winter less
change is perceptible; but early in the spring it rises very fast, and with
great regularity, till it reaches the maximum. All measurement should
be taken subject to this change; but I am unable to fix upon a mean
surface for the year, orto give the probable error,

The geographical position of lake Erie in reference to prevailing
winds, is the cause of irregularities in the amnual rise and fall of its
waters. Its general course being northeast and southwest, discharging
at the north, the steady westerly winds of the fall accelerate the flow of

water from this lake, at the same time retarding its supply from the
other lakes.

DAILY TIDE.

It has been asserted that there existed in the lakes, as in the ocean,
a daily or lunar tide. Whether it is true when applied to Huron,
Ontario, and the other lakes, is not perhaps entirely settled. The
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observations 1 have been enabled to make on lake Erie, and the uni-
form testimony of watermen, and harbor workmen, coincide in deny-
ing the existence of any change resembling the oceanic tide. But the
following extract from a recent letter of Mr. Davis, is the strongest
testimony to the point. Speaking of the presence of a daily tide, he
says: “This is not the fact. The examination of the tide waiter kept
at our office, and observed almost hourly since August, enables me to
assert without fear of contradiction, that there is no tide upon Lake
Erie.”

ENCROACHMENTS UPON THE SHORE.

When the first settlers of the Western Reserve came along the Ohio
shore, in 1796, the sandy beach of the lake was occupied as a road
throughout, and was used for that purpose east of Cleveland many

ears.
y At the present time, the encroachment npon surveyed lots, between
the Cuyahoga and Chagrin rivers, is from 10 (o 20 rods.

If we except a short distance along the shore west of Conneaut har-
hor, about 5 miles next westerly of Fairport, and 20 miles rock coast
between Cuyahoga and Black rivers, the entire shore from the State line
to the lime rock near Huron, has lost an average of 8 rods in width.
The immediate bank is composed of loose earthy materials incapable of
resisting the action of the waves, with the above exceptions.

At the debouche of the streams, the most valuable commercial sites
are subject to inundation. From the mouth of Sandusky Bay westward
and northward, around the end of the lake, and along the Maumee river,
and all other streains discharging into the lake, or the Detroit river, the
countryadjacent to the water is but little elevated above its (heretofore)
ordinary surface. Consequently it has gore inland, over cultivated
grounds and upon tracts of land, where the furest had attained its full
growth, since the occurrence of a similar flood ; if indeed it ever accur-
red.

In a matter so deeply affecting the health and fortunes of the lake
population, it would be gratifying to be able to arrive at some conclusion
in regard to its return. The present season presenls an extreme case,
and the probabilities are, therefore, against its recurrence, to the same
cxtent.

‘T'he rapid evaporation of the past summer and fall, has reduced it
nearly to the level of preceding years, requiring an unusual fall of
snow and rain, in the present winter and coming spring, to bring it
back to the maximum of this year. When we consider the force of
evaporation, and the quantity of falling water upon a given surface,
there is reason rather to be surprised, that the changes in our inland
seas are not greater than we observe, than that they should rise and
fall a few inches or a few feet. Destroy the counteracting effect of
vaporization, and the rains will elevate a perfect reservoir, about 33
inches in a year, without any other supply. Cut off the supply
from the heavens, and elsewhere, and expose it to the unchecked
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action of the sun andair, and it will sink about 44 inches in the same
time. In small bodies of water, where there are not, as in the ocean;
equalizing under currents, a slight deviation from the ordinary course
of the season must produce a visible effect. On the lakes there
are periodical winds and local positions, that may at times act in favor
of the other irregularities,as well as against them. Under these
circumstances, a perfect equilibrium between rains and evaporation
would be a remarkable occurrence.

GEOLOGICAL REPORT.

According to your directions, I have examined the coal region of
Trumbull and Portage counties.

Any attempt to do justice to a geological representation, without
the aid of maps, must necessarily fail of success; but the limited
extent of country embraced in this description, did not seem to war:
rant the expense of an engraving for the annual report.

Much time was necessarily directed to the rocks below the coal,
cropping out between the coal region and the lake; but they were not
sufficiently studied to receive a detailed notice at this time.

TOPOGRAPHY OF THE REGION.

That portion of the Reserve, east of the river Cuyahoga, is, in its
‘general surface, almost level. A comparison of heights between the
most elevated parts will exhibit this striking uniformity.

The highland in Portage township, 1s above Lake Erie about 600
feet; Tallmadge, 625; Hudson, (College,) 547; Aurora village, 575;
Mantua, (summit of Chagrin and Cuyahoga rivers,) 626; Burton
Center, about 650; Little Mountain, 600; Brookfield (east part,) 590;
Conneaut Lake in Pennsylvania, near the northeast corner of.Ohio,
509; Ravenna, (about) 560; Edinburg, (about) 620.

Those townships along the south line, apparently maintain a level
of 500 to 600 feet, and the highest points upon the east line of the
State, range about the same till we approach the lake. .

Both the general and local ridges of highland, have a northerly
direction. A large valley or depression in the country, having a level
of about 300 feet above the lake, occupies the northwestern part of
Trumbull, and westerly portion of Ashtabula counties, with the
Grand river in its centre. The Mahoning entersit at the southwest,
passes across the southern end, and leaves it at the southeast.

Range 8 occupies about the middle, or highest portion of an elevated
tract stretching north and south across the Reserve, its eastern
slope overlooking the valley just named.

The Cuyahoga passes through this ridge, from the eastern to the
western face, between Hiram and Shalersville. This stream corntin-
ues southward, near the Portage summit, and making a detour to the
north, seeks thelake through u valley west of the ridge.

All the important streams discharging into the lake, from the ter-
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ritory under consideration, seem to have been arrested in their direct
course by some general cause. A few miles from the shore they
change direction to the westward, and run considerable distances
nearly parallel with it .

The general level of the country holds out 1n a northerly direction
till we arrive within about five miles of the Lake, when it suddenly
sinks to within about 150 feet of its surface.

The bluff thus formed has the appearance from the lake side, of
a mountain range, and behind this apparent elevation the streams take
their westerly course.

‘It is however little more than the crest formed by an abrupt descent
from an elevation of 300 and 400, to about 100 or 150 feet above the
lake, and is the limit of the immediate basin of lake Erie. Beneath
it a belt of flat land stretches right and left along the shore, from the
Cuyahoga to the State line, offering no impediment to a full view of
the waters beyond.

LAKE RIDGES.

This strip of low ground descends from the foot of the bluff, 1m.
perceptibly,towards the lake, and is marked by slightt ridges, or a suc-
cession of low, gentle undulations, like a broad turnpike or wave run-
ning parallel with the shore.

They vary in number, from one to three, and are distant from the
water’s edge, from half a mile to five miles. In general, they repre-
sent an offset or terrace of a few feet from one level to another, and
are composed of sandy materials. They do not appear to be upon an
exact longitudinal level, differing in height from 90 to 120 feet above
the lake. They bear away more inland as they are traced westward
into the counties of [luron and Sandusky.

Between these natural roads and the shore, the soil is mostly of a
sandy character, and back of them to the foot of the bluff, the clay pre-
dominates. All these circumstances have led to a general belief] that
the waters of lake Erie once stood an hundred feet higher than at
present, and that the bold front which now presents itself, formed the
ancient shore.

External appearances certainly indicate such a state of things, but
there is not, as yet, evidence enough to decide this interesting question.
It would be difficult to find natural barriers for a sea which should
have elevated itself to that height.

The summit between lake Erie and Lockport, is 254 feet above the
former,and 1he highest ground observeéd between Porter’s warehouse,
on the Niagara, and Lewiston, in the survey for the ship canal, is
75% feet above the same level.

From these summits, the way is open to the Atlantic, east and north.
On the west, the summit between lake Michigan and the Illinois river,

is 25 feet above that lake, and 79 higher than lake Erie,according to
general report.



56 [ Doc. No. 22.]

ORDER OF STRATA.

Owing to the great uniformity of natural surface, opportunities of
inspecting the strata occur but seldom, and at points distant from each
other.

The rocks, unless denuded by water courses, are clothed with heavy
deposits of unstratified materials, having distinct marks of agitation
and transportation by water. This loose matter occurs to the depth
of 100 feet, forming distinct hills, and filling up vallies. It is com-
posed of pebbles of quartz, granitic rocks, limestone, sandstone, iron
ores, hornstone and shales, interspersed through clay and sand,

The central portions of some of these diluvial hills, are constituted
of pure sand, while the external coating is of ¢lay, to a depth of 10, 20,
or 30 feet.

The primitivet boulder,” or *lost rock,” is scattered over this couns
try in profusion, and in very large blocks.

General view of the rocks, from Lake Erie, (east of Cleveland,) to the
south line of the Reserve. See also the engraved section.

Order Formation. Thickness in [Place of observation.| Elevation above
of feet. Lake Erie.
strata
Slate and shale, with R Newburg, - ~-| - - 190feet.
1. g thin bandsofiron ore % Prob’bly400 Willoughby, -{About 180 «
Fine grained sand- Newburg, - - - - 2756 «
stone & shale with Cuyahoga Falls,| - - 360
2. bands of sandstone 25 to 80 Boston, - - Dl - 118«
and ore. Warren, - -|- - 330 ¢
T Cuyahoga Falls,| - - 450 «
Coarse grained sand-) Burton, - - - About 650 ‘:
5. |4 stome, includ’geon-1) 44 399 Broskicia,. | .- 20 «
“* 1} glomerate and the,} ° Yré)l?ng:m\’zv-n N 342 «
: ; ’ R
| intermediate shale. ] Garretville, - | - - 425 ©
Mantua, - - [About 650 *
( Coal series compos’d Poland, - - -]About 600
4. of sandstones,shale, Tallmadge, -|- - 625 ¢
limest’ne &iron ores Brookfield,- -] - - 590 ¢

The dip of these strata is stated in a former part of the report. The
dark shale of formation No. 1, is simply the equivalent of the slate, and
contains numerous thin beds of rich argillaceous ore, never exceeding 3
inches in thickness, and therefore of little or no value.
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Tts upper surface is quite uniform and well defined, affording excellent
oppotlunities for the calculation of its dip. It forms but a emall portion.
of the surface rock, cropping out along the eastern side of the valley of
the Cuyahoga, and thence, turning easterly at Newburg, constitutes the
body of the bluff which overlooks the lake.

FORMATION No. 2.

The character of 'this member is very changeable, as is shown by the

‘following sections in the ascending order, made at dfﬁ'erent points.
1st. At Newburg, (near Kingsbury’s,) resting on slate, fine-grained, com-
paci, blue sandstone, 25 feet, with ripple marks.

This bed furnishes buildjng and flagging stone of a good quality, and
is extensively quarried for use, and also for exportation. It splits with
the greatest precision.

Black shale and sandstone, in thin layers, 10 feet; soft red shale, 30
feet, overlaid by coarse sand rock. A

2d. Big Brook (souiheast part of Orange) 12 miles distant; rests on slate.
Shale, with thin bands of hard sandstone, 25 feet; hard, close, saudstone,
one and a half feet. Shale, with bands of sandstone, 20 feet; fine-grained
sandstone, 2 feet. Shale, 12; hard, close sandstone, almost quartz, 1
foot. Shale, 20; overlaid by coarse sand rock.

On the surface of these layers, imperfect fucoides dre seen, and in one
near the top, an abundance of very perfect bivalves.

3d. Peninsula, Bostor, 18 miles south by east. Shale, with bands of
goft, fine sandstone, 30 feet; fine-grained sandstone, with shale between
the layers, 20 feet; dark shale, with layers .of ore, 15; overlaid by coarse-

rained sandstone.

At Cuyahoga Falls the conglomerate rests upon this formation, its
surface having risen over 100 feet. It here contains a bed of hydraulic
Jlime 8 inches in thickness.

“FORMATION ‘No. 3.

Section at Chagrin Falls, southeast corner of Orange township, T.
7, R. 10. .

1st. Coarse-grained yellowish sand rock; no pebbles; imperfectly
stratified; 40 feet.

This bed caps the height of land seen .from the lake for several
‘miles east of Cleveland, overlying the quarries of fine-grained sand
‘'stone, and is, in places,a good grindstone grit.

_ Ash colored shale, 15 feet; loose sand rock, partly in layers, 6 feet;
Shale, (ash color,) with layers of sandstone, 60; conglomerate, with
large pebbles, 100; surface rock.

2d. Brandywine Mills, 14 miles southwest; coarse-grained sand rock,
Testing on fine-grained do. 15 feet; light colored shale, 25; conglom-
erate to surface. ’

3d. Parkman, R. 6, T. 6; conglomerate, resting on shale, 150.

“8 DOC. NO. 22—~GEO. R. '
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4th. Cuyahoga Falls, conglomerate, 100, (at the edge of the coal se.
ries;) through 20 feet of the lowest part, pebbles very large and plenty,
especially in the seams of the rock. :

The inferior surface of the pebbled sand-rock is quite regular; and
its dip, ascertained by this face, has about the same uniformity as the
subordinate strata. In the township of Portage, however, it pitches
rapidly eastward, at the rate of about 60 feet per mile. It is the sur-
face rock overa large part of Geauga county, the northern and western
part of Portage, southeast portion of Medina, and northeastern part of
Trumbull, and the irregularties of its superior face, are indicated by
the local'topography of these parts.

The channel of the Cuyahoga is in the conglomerate, from Burton
to Cuyahoga Falls. It does not, in general, quarry well, and undergoés
great changes in its external characters, in short distances.

This rock does not appear to be sufficiently compact for millstones,
where it has been hitherto seen. When it approaches the coal series,
its general thickness diminishes, and along the Mahoning, to a very
few feet, where it is at times almost lost.

This explains the discrepancies between the natural and geological
heights in the above table. The plunge of strata passing. under the
coal, is not sufficient to account for it, but the loss of thickness from
the surface of the conglomerate,allows the coal deposits to take a lower
position, occupying its place in the natural level.

FORMATION No. 4.

The survey of the coal series, in a region where so few opportuni-
ties occur of direct observation upon the rocks, cannct be considered
complete, till the earth is occasionally penetrated by borings at distant
points. And on account of heavy masses of diluvial, or superficial
matter, the outerop of thin beds, like coal and iron, is often covered
for many consecutive miles, and at unknown depths.

The composition of this formation is changeable; sandstone suddenly
passing into shale; and shale changing to sandstone with equal readi-
ness.

The thickness of the inferior beds, varies very much, (with the
exception of the limestone,) and the thin strata of its upper portien
frequently disappear entirely, and are replaced by other rocks. An

inspection of the engraved section will furnish a tolerable idea of its
general structure.

OUTLINE OF THE COAL REGION.

The western edge of the lowest bed of coal crossés the south line
of Medina county in the south-easterly part of the township of Wads-
worth, T. 1, R. 13. The bed occupies several hundred acres in the
south part of Norton, west of the Tuscarawas, and south of Wolf
creek; 3 to 4 feet thick.

The immediate valley of the Tuscarawas, and the Summit Lake, lies
beneath this stratum, and where it would otherwise make its,appear-
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ance further east, in the township of Coventry, there are heavy beds
of loose earth, which conceal it. A line, representing the general
outcrop of this bed; would cross the northwest part of Springfield,
T. 1, R. 10, and over the Little Cuyahoga, bearing northward from
De Haven’s mine, around the high ground, into the valley of Camp
Brook, to Long Swamp, and up the eastern side of this marsh towards
the Cuyahoga; thence north-eastwardly, along the edge of the valley
of that stream, towards the northeast eorner of T. 2, R. 10. . ‘

Between this point and Shalersville, T. 4, R. 8, 10 miles northeast,
sand and gravel hills occupy the ground where otherwise coal might
be sought. '

The bed at Shalersville being but 12 to 18 inches in thickness, and
of an inferior quality, did not seem to demand a minute exploration.
It may be found in thin beds near the surface alonmg the highland, in
the northern part of Freedom, south-easterly portion of Mantua, and
southwest quarter of Windham, R. 6, T 4.

The country here begins to descend easterly, and the general direc-
tion of the line of outcrop is south, about 25 degrees east, through the
township of Paris, T. 3, R. 6, passing above the valley of the west
branch of the Mahoning, into the township of Palmyra, north of the
centre; thence it inclines easterly, around into the valley of Kale
Creek, striking the south branch of Mahoning near Fredericksburg,
in-the south part of Milton township, T. 2, R. 5. The thickest beds
between Shalersville and Fredericksburg do not exceed 20 inches..

From Fredericksburg north, towards the Centre of Milton, thence
across to the valley of Duck Creek, near the north line of the town-
ship, there are indications of coal, but it is probably too thin to be of"
value.

Across the southern part of Lordstown, it is difficult to say where. it
might be found. Striking across the valley of the Big Meander Creek,
it appears again in the eastern’part of Jackson, T. 2, R. 4, in a work-
able bed of 2 feet, about 60 feet above the stream.

The mines opened on the opposite or eastern side of Big Meander,
at the distance of one-half to three-fourths of.a mile fromit,in the west
part of Austintown, measure from 2 to 4 feet. - The bed here sweeps
northward, around the highland in the southern part of Wethersfield,
T. 3, R. 3, into the trough of the Mahoning river, having a thickness
of three feet.

Along this river, and the ravines leading ta it, the coal shows itself
on both sides, at an elevation of 50 to 80 feet above its channel. It
passes above the village of Youngstown, through the hill in rear, to
the valley of Crab Creek, and soon goes under the high township of
Coitsville. ’ '

Its northern outerop, from Dunn’s mine through the township of
Liberty, T. 3, R, 2, owing te disorders in the stratification, is not
satisfactorily determined. It occurs ia a thin bed in the northeastern
part of this township, extending easterly to the valley of Little Yankee
Creeli, in Hubbard, and the southeastern part of Brookfield, T. 4, R.1,
sometimes of a workable thickness.
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This stream lies below the coal, which comes to the surface at the
distance of 4 to 14 miles from it, on the south, through the township of
Hubbard, but is generally too thin to work.

North and east of the creek, it underlies an oblong tract of high-
land, beginning one mile south of the north line of Hubbard, and ex-
tending northwesterly, past the centre of Brookfield, averaging one
mile and one-fourth in width.

Coal, 1 to 3 feet thick, and very much contorted.

The stratum is here quite elevated above the streams, approaching
the summit of the hills. In the northeastern part of Brookfield, and
southern part of Hartford, east of the Big Yankee, it passes through a
ridge between that creek and the Shenango river, occupying at least
twelve hundred acres in an irregular form.

This bed is from 3 to 44 feet thick, of a superior kind, well roofed,
and uniform in dip and quality. On the State line, 2 miles north of
Orangeville, in Vernon, T. 6. R. 1, the summit of a hill appears to
eontain a few acres of coal, which is the most northerly point of dis-
eovery within the State of Ohio.

By tracing this general outline on the map, and referring to the
topography of the country, it will be seen to curve, first northward in
the highlands of Portage county, returning southward in a sinueus
and irregular course; as it enters the valley of the two branches of the
Mahoning, again bending northward, over the ridge between themand
Meander creek.

Thence, running up that stream on the west side, and down on the
east, it crosses to the main Mahoning, above Youngstown, and making
a rapid flexure northward, over the heights east of Musquito ereek,
passes into Pennsylvania about 40 miles from the lake.

This is to be considered as merely the edge of the great coal field
of western Pennsylvania and eastern Ohio.

IMPORTANT BEDS OF COAL.

The valuable beds of this region, are mostly confined to the town-
ships of Tallmadge, Austintown, Youngstown and Brookfield.

A detached hill, one mile west of the centre of the first named place,
overlies at least 500 acres of accessible coal. It is somewhat undu-
lating, varies in thickness from two to five feet, and cokes well.

The shale and sandstone roof contains an abundance of vegetable
fossils, specimens of which, are in the cabinet.

The hill near De Haven’s, in Springfield, promises to be a valuable
mine, if properly worked.

In Austintown, the beds are of a good thickness, and the quality o.
the coal not inferior.

But the strata are subject to continual distortions, forming basin-
shaped cavities, that, sometimes, sink 20 feet in a less number of rods.
These local irregularities overcome and often reverse the general dip,
prohibiting all caleulations relative to the drain and direction of the
drift.
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The same unfortunate disturbance exists in the beds along the Ma-
honing, in Youngstown and Poland. This coal, for household purpo-
ses, is of an excellent quality, and capable of producing coke in ovens.

In the valley of Mill creek, it thins out to a depth of only 8 to 18
inches, increasing to two feet near Baldwin’s Mill. But it frequently
attains a thickness of 4 feet, and if well stratified, would, from its lo-
cation, be of incalculable value. As it is, the business of mining must
ever be precarious, and the worth of a bed cannot be settled till it is
explored by borings, or actually worked.

In the southwest part of Brookfield, the beds again show a sufficient
depth for profitable operations, but the curvations of the strata are grea-
ter than upon the Mahoning.

This is the cause of a continual change in thickness, which is liable
to disappoint the expectations of the miner at any moment.

If the local depression is large, the central part has the full amount
of coal, thinning out more or less in all directions towards the edges.
How far this difficulty exists throughout the hill, south of the centre,
it is not easy to predict. DBut it seems to be entirely overcome when
we cross the next valley, to the neighborhood of Sharon; and proba-
bly some parts of the ridge may be regular enough to be advantageous-
ly worked. )

The quality of the coal is much more liable to changes in the same
mine when the bed is warped, than otherwise. The mineral produced
from the openings in the east part of Brookfield, burns clear, leaving
very little residue, and may be manufactured into coke.

OTHER LOCALITIES.

There are many other points along the border of the coal region,
where, although the bed is thin and irregular, the wants of the vicin-
ity may be supplied by stripping.

The coal strata of the series, represented in the section as lying
above the sandstone, are sometimes capable of being worked in this
manner. A thickness of one foot will often justify the removal of two
feet of earth.

The different localities of the upper beds, cannot be well represent-
ed without a map, and must be referred to in general terms.

Along the east line of Atwater, on Yellow creek, there are two
strata, measuring from one foot to three feet in thickness, quality va-
riable, and beds limited. A stratum of some local value, crops out
along the dividing line of Ellsworth and Canfield; 18 inches to 3 feet
in depth.

It occurs one mile southeast of the centre of Canfield; also about
one and a half miles a little north of east; again, near the northeast
corner of the township, and occasionally through the north and
south parts of Boardman; from 1 to 24 feet thick. Three of these
;Jpper b;d_s crop out in the township of Poland, and the adjoining coun-

y south.

The uppermost coal deposit has a depth of 18 to 30 inches, medium
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quality, and doubtless becomes a valuable stratum a few miles farther
south. 'The other beds, lying above the sand rock, do not exceed two
feet.

Coal is also found in the high ground at the northeastern part of
Springfield, in Berlin, north of the centre, and also two miles south of
the same place, in the southeast part of Deerfield, and many other
places along the southern tier of townships, underlying large tracts
of country, but too thin to be worthy of much attention.

The coal of all the upper beds, is inferior, and changeable in char-
acter, apt to crumble, slaty, and often pyritous.

COKE.

The different qualities of bituminous coal are coked with greateror
less facility, by some known process. When the bitumen is abundant,
which may be known by a tendency tomelt and consolidate in the grate,
it may be charred or coked in the open air, like wood; taking care to
rake it apart as soon as the fire has passed through.

The Tallmadge coal undergoes this process in the open air, without
any covering, but it is more economical to use close ovens, in which
the refuse and inferior coal may be reduced.

It is in this form, that the great consumption of coal may be ex-
pected.

Coal that is offensive or injurious in the parlor, by reason of an ex-
cess of bitumen or sulphur, may be thus rendered a safe and pleasant
fuel.

It is ascertained by experience, that a given quantitv of mineral
coal produces the same degree of heat on the blacksmith’s fire after it
is charred, that it would have done before, and in much less time.
Coke is already in general use in the cupolas throughout the north-
eastern part of the State. But the great demand for this article, must
soon come from the manufacture of pig metal.

The process of reducing ore with it in England, has been long
known, and was remarked upon, in connexion with the hot blast, by
Dr. Hildreth, in his preliminary report to the legislature.

Through the enterprise and perseverance of Mr. Peter Ritner, of
Karthause, Clearfield co., Pa., the same practice has been introduced
into this country, and at the last information, was in most successful
operation. His experiments were made in a common charcoal stack,
45 feet from the hearth to the trundle head, diameter at the top, 6 feet,
at the boshes, 13. [Hearth 2 feet 6 inches square. Coke [rom the
Phillipsburg coal was used in the operation, the details of which, rela-
tive to consumplion, blast, product, &e., have been freely and unreserv-
edly given me by Mr. Ritner.

Bushels of charcoal necessary to make a ton of pig, 200; bushels of
coke, 75; charge of coke, 10 bushels; weight, 45 pounds per bushel;
burthen, about one-forth the charge in weight; blast, 4,000 to 6,000
cubic feet per minute, under a pressure of 24 to 2 pounds to the
square inch; yield of furnace, 65 to 70 tons per week; ordinary yield
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of charcoal stack, 23 to 27. Mr. R. says, under date of August 23,
1838, “as to quality, there can be no doubt of its being as good as that
made from coke, in any part of the world. It has been tested by the
committee appointed by the Treasury Department to try the strength
of boiler iron,and bore 68.869 pounds to the square inch. We have also
caused it to be rolled into bars and plates, and finl it an excellent arti-
cle. Finished bar iron can be made in this region, at a cost nof ex-
ceeding $35 per ton, and I hope to see the time when it will be.”

I am informed of another furnace at Kittanning, Armstrong co., Pa.,
now in operation with coke as a fuel.

LIMESTONE.

The want of value in the vpper coal beds, is in some measure com-
pensated by the limestone strata interspersed among them.

This rock exists in the -greatest abundance through the southern
townships of Trumbull county. The section at Poland exhibits three
distinct beds in the vertical distance of 130 feet.

The uppermost one is of a light gray color, about 20 feet thick,
incapable of furnishing quarry-stone, but produces quick lime of a good
quality and tolerable whiteness. Its main development is seen further
east, in Pennsylvania; only a patch of it crowning the heights west of
the Mahoning.

About 100 feet below this, we meet a hard, blue, brittle, compact
limerock, 2 feet thick, capable of polish, but not of being quarried;
its quick lime is dark colored.

From 20 to 30 feet beneath this, occurs a third bed of about the same
thickness, and with siwmilar physical characteristics. In theupper bed,
and at the lower surface of the lowest, the usual lime fossils are very
numerous and distinct.

In the ravine on lot 53, Poland, 1s a bed of calcareous shale, with
myriads of fossil remains, 6 feet thick.

Between these limestone beds there are seams of coal, sometimes
thick enough to furnish a convenient fuel in the burning of lime.

The inclination of these beds is, apparently, east, about 20 feet per
mile; but the limerock is not conformable in position, or uniform in dip.
It is not unusual for these strata to disappear suddenly, so they do not
always underlie all the land which is within their proper range.

This want of continuity renders it difficult to decide upon the identity
of strata, at places not very distant from each other.

A bed of the same rock, (doubtless the lowest,) with coal beneath it,
extends across the northern part of Boardman, to the northeast corner of
Canfield; 18 inches to 2 feet thick.

A calcareous deposit passes over the coal at an opening east of Can-
field Centre; but three-fourths of a mile southwest of the mine, it appears
only in fragments.

Again, in the northwestern part of the same township, large blocks
make their appearance near Mr. Beardsly’s, leading to a regular bed,
three feet thick, where the Palmyra road cross the west line. This.con-
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tinues southerly, to the East and West Centre road, in Ellsworth, 1t
will probably be found on a line curving southwardly to the falls of Meap-
der creek, descending, here, rapidly to the southwest.

Two valuable deposits are well known in Austintown, one mile west,
-and one and a half miles noitheast of the centre. The easterly bed dif-
fers from the hard blue stone, in color and structure, and seems detached
from its kindred strata.

On the middle of the south line of Liberty, is a field of blue limestons
three feet thick, of indeterminate dimensions, extending southward, into
Youngstown, three-fourths of a mile.

The hill northwest of Mogadore, in Springfield, contains a stratum
three feet thick, near the summit. Its extent is indeterminate, but exists
at least one mile scuth; its quick lime of a brown color. .

In Freedom, there is a limestone ridge about one and a half miles in
length, runaing north and south along the eastern line of the westerly
tier of lots, south of the east and west road.

This stone furnishes a lighter colored lime than usual, contains a fine
collection of fossils, and occupies about 200 acres on the summit of the
ridge. 'The same bed extends westward, across the valley of one of the
branches of the Mahoning, and passes through an eminence one and one-
fourth miles east of the centre of Shalersville, and may be sought in Free-
dom, across the brook at the south. Its thickness is two and a half feet,
and is nearer the lake than any known deposit of the same rock.

Limestone boulders. are occasionally met with between this ;poiat and
the Cuyahoga, westward, and also m Charleston, on the south. A

They are most abundant in the western part of Northampton and Bos-
ton; in blocks somewhat worn by transportation, of all sizes under 20
feet in thickness.

In fossils and external characters, they correspond with the limerock
of the islands, and the great lime formation 50 miles west; furnishing
beautiful white quick lime:

The soil where they are most abundant, is strongly calcareous.

A heavy bed comes to the surface two miles west of the centre of Coits-
ville, and another, two miles southeast in the same township..

On thie west line of Hubbard, about one kalf mile north of the middle,
the blue limestone crops out from the west, and runs along northerly into-
Liberty, near the northeast corner.

A bed of lighter colored, tougher, and less compact stone, forms the
surface rock in the southeast part of Jackson, and furnishes a quick lime
of a whitish color.

Three miles west, and near the south line of Milton, a well wrought
quarry is seen, which probably connects with the Jackson bed, though
somewhat differcnt in the specimen.

The southwest quarter of Berlin township, is underlaid by a stratum
21 to 3 feet thick, very much twisted, with a gradual dip eastward:
Fossils scarce and imper[ect. .

The same depos.t crops out northward at the southeast corner of
Deerfield, leaving remnants along the south side of the Mahoning val-
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ley,and also the west side of the valley of Yellow creek, in large angu-
lar blocks, of frequent occurrence.

In the east and southeast part of Atwater, it appears in a mass in-
clining to the east, but soon ceases as we go west or northward. Some
loose rocks have been observed near the centre of Deerfield.

The next locality of limestone, proceeding westward, lies on the.
north line of Suffield, at the middle; being a loose collection of rocks
from a broken stratum; valuable by reason of the scarcity of the min-
eral. There are indications of a limited bed in the vicinity.

TUFA.

This imperfect limerock is observed at Cuyahoga falls; at Brandy-
wine mills, in Northfield; and at the falls of Mill creek, at Youngstown;
and also on lot 45, tract No. 1, Orange, Cuyahoga county. When re-
mote from regular beds it may be turned to some account. It accumu-
lates about the mineral springs in Edinburg, Hudson and Freedom, and
unquestionably exists in many places not noticed, but in very limited
quantities. It may be easily recognized by its porous, sponge-like
structure.

MINERAL SPRINGS,

No analysis having been made of mineral waters,a bare mention
of the location of springs is all that can be expected at present.

Springs which deposit the oxide of iron, are very common, as well
as those containing sulphur.

Near the Mahoning, in lot 9, north survey, Milton township, is a fine
discharge of water strongly charged with uncombined sulphur.

At Price’s mill, in the bed of the same stream, a small spring issues,
which appears to contain several mineral ingredients not determina-
ble without analysis.

In Edinburg, near the northeast corner, there are springs which de-
posit a white tufa in the form of a mound, about the orifige, in one in-
stance several feet in height. The water is abundant, and not offen-
sive, containing but a small quantity of sulphuretted hydrogen gas.

Water having sulphur in combination, is said to exist on Hinckley
creek; two miles southwest of Charleston Centre, but 1 failed in the
search for it.

Near Mr. Davis’s, southwest of the centre of Freedom, is a flow of
water which forms a kind of crater about itself, composed of calcareo-
ferruginous tufa.

A similar deposit surrounds an extinct or feeble spring, or collection
of springs, two miles northeast of the Western Reserve College, in
Hudson. Eastward of this, about one mile, in the vicinity of ancient
deer licks, it is not uncommon for the water which oozes from the
ground, to deposit a light, fragile, calcareous tufa.

A copious discharge of water, at the junction of the coarse and
fine-grained sandstone at Brandywine mills, coniains iron, a trace of
sulphur, and some unknown ingredients.

9 poc. No. 22-—GEO. REP.
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IRON ORES.

Connected with this important mineral, very little valuable infor-
mation can be communicated.

It is found in a multitude of places throughout the southeastern part
of Trumbull, and generally of an excellent quality.

Thelocations arealso numerous in the southwestern part of Portage;
in fact, it is a common deposit accompanying the coal-~but is so little
subject to the laws of stratification, the beds are so thin and limited in
extent, that, for practical purposes, it cannot be denominated an iron
region. '

The most important beds are here named. One mile south of Ells.
worth Centre, in the channel of Meander Creek, is a calcareous ore,
4 to 6 inches thick, containing zinc in small quantities. Lower down
there are thin beds of argillaceous ore, and a coarse silicious stratum
near the coal opening, but not workable. In Jackson township, east
end of tracts 11 and 12, are several strata of an excellent quality. At
and below Youngstown furnace, on Mill Creek, some heavy deposites
of argillaceous ore are embedded in the black shale of the banks.
The main bed is traced down the creek to its mouth, and is detected
at several other points, being 4 to 8 inches thick.

The thickest stratum, in the valley of Dry Creek, on the opposite
side of the Mahoning, 3 miles east, and thé best formed bed below the
furnace, on Yellow Creek, coincide as nearly in character with this
ore as could be expected of specimens from places thus distant.

The ore bed, 5 inches thick in the brook, lot 3, division 4, Can-
field, appears to be too silicious, but has not as yet been analyzed.

Admitting that these several locations may not be in a continuous
stratum, there is still a greater body of ore in the region adjacent than
1 have observed elsewhere within the same space. The thickness
does not, however, justify a drift, and it can only be taken from the
water courses and the sides of ravines.

Other less important deposites lie both above and below this, and
nodules of ore, of all kinds and sizes, are dispersed through all the rocks.

The lighter colored shale contains regular beds, from one to three
inches thick, of the argillaceous kind, occurring once in 6 to 18 inches.

The great mass of the ore of northeastern Ohio is imbedded in these

~ shale beds, both above and below the conglomerate, as represented in
the general sections.

When the streams have cut through shale, it almost invariably
exhibits layers of this rich ore from top to bottom, having a combined
thickness of 2 to 3 feet in a hundred. ,

It is gathered from the water courses, and above the Poland furnace
is dug out of the alluvion of Yellow Creek for use, at a depth of 4 feet,
occupying the ancient channel of the stream. Tt is doubtful whether
it will ever warrant the expense of digging, unless upon the face of
high bluffs.

A rich collection of all kinds of iron ore, in connection with coal,
lies near the surface in the northwest part of Hubbard. The spect-
mens of kidney ore from these beds are very rich in metal.
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South of the centre of same township, a half mile, there are three
workable beds, 4 to 8 inches thick, extending apparently one mile
east, in company with the coal. '

There are also two thin beds beneath the coal mines, near the State
line in Brookfield.

The defect of this section, as an iron-producing region, is not, as
will be seen, in the deficiency of good ore, but in the want of con-
centration and regularity of the deposites. The present cost of ore at
the furnace, per ton, is from 3 to 5 dollars, a price that cannot sustain
the manufacture of pig metal.

There are in this section -three furnaces, now in operation: one at
the mouth of Musquito Creek, one near-the mouth of Mill Creek, and
another on Yellow Creek, the products of which are mostly of moulded
iron.

The iron works at Akron and Middlebury are supplied from the
southern mines, having ceased to rely upon the precarious and expen-
sive supplies from beds in the vicinity.

On the right bank of Little Cuyahoga, one and a half miles east of
Middlebury, in Edinburg, about one mile up Barrel Run, and in Pal-
myra, on Kale Creek, 2 miles east of the centre,are to be seen respec-
table beds of ore in the vicinity of coal.

The deposit of bog ores are too limited and uncertain to be made
the basis of iron manufacture.

Specimens of all these ores are collected for the State cabinet, and
for analysis.*

CLAYS.

The general soil of this region, is clay more or less diluted with
sand, and therefore, the material for ordinary bricks is everywhere
abundant. )

There are alsoa great number of beds of fire clay, suitable for stone-
ware, being a concomitant of the coal.

The silicious shale which almost invariably forms the floor of coal
mines, often disintegrates at the exposed edges, and in this state has
a light color, resembling pulverized clay. It is a very good index of
coal, though not always immediately accompanying it.

This clay, called “potter’s clay,” has various degrees of whiteness,
from a light gray, to a white with a tinge of blue, governed in some
degree by the stage of decomposition.

It lies in irregular patches of small dimensions and changeable thick-
ness, as might be expected from its origin; has a greasy feel when made
into mortar, and takes a light brown color.

* An individual called Dr. Casey, had lately been in Trumbull county, representing himself
as in the employ of the State. e gave the greatest encouragement to expect gold, silver, cop-
Pper and zinc, and made contracts with many persons to explore for-a share of the mineral. He
wears gold spectacles, professes phrenology, and sometimes preaches; and when las: heard
of, was in Columbiana county.
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There are several manufactories of stone-ware in the south part gf
the Reserve, and the beds supply some foreign establishments with
material. There are five establishments in Springfield, Portage coun.
ty, supposed to send abroad 60,000 gallons of the ware, besides home
consumption, amounting to about 20,000, va.dued at ten cents per gal-
lon at the shop. It hasan excellent reputation, and is fast supplanting
the red earthen-ware.

There is another near Price’s mill, in Milton, and at Newton Cross
Roads, supplied from a bed on lot 40, Jackson township.

Another, half a mile east of Canficld Centre, obtains its clay in the
same township, a mile east and southeast; and two others, in Liberty,
are supplied froma location near the northeast corner of the township,

The tough, ductile, blue clay, common in many places, is capable
of moulding into ware, but cannot endure the heat of the baking pro-
cess. It forms, however, a good glazing material for other clays, as
it vitrifies readily at the point when they become well roasted.

It is not in every case that the proper fire clay will succeed in every
part of the process. Some speciméns that work well in mortar, melt
in burning, others crack, some are not sufficiently hard, or the ware
may fracture by heat after it is brought into use.

Fire bricks being in deniand, and an article of great use in furna-
ces, cupolas and cooking ovens, and even in ordinary residences, I
have subjected most of the samples collected in this quarter, to the
the heat of melted iron, for the purpose of partially testing their re-
fractory powers.

The tough, handsome clay, of lots 54 and 56, Northampton, contains
lime, assumes a weak brick color at a low heat, and does not resist fire.

A light, yellow clay, with occasional crystals of selenite, lot 20,
Milton township, became a purple scoria at welding heat.

Similar specimens, three-fourths of a mile southeast of Ellsworth
Centre; same result. Fromlot 12, Youngstown; varied in color from
ahandsome light red, to dark brown; became hard and flinty under
heat.

Near Youngstown furnace, not ductile; at the heat of melted iron,
partially melted into a light grey, hard, porous mass.

Swamp clay, west of Tallmadge Centre, not adhesive; became dark,
hard, and tough, without any signs of vitrification.

From lot 15, Coitsville; retained its whiteness through all stages of
the experiment, and remained a hard, fine, compact flinty substance;
not changed by this degree of heat. This promises to be a valuable
bed, as the product resembles porcelain.

A parcel of yellowish clay from the canal, near Major Montgomery’s
same township, at red heat, became slightly red; welding heat, dark
blue and porous, though hard; and finally, a light gray, flinty sub-
stance, not changed in form by the process. .

Specimens from the worked beds were similarly affected; assumed a
light blue color; became hard, tough and compact, and but little chan-
ged in form by this exposure. A mixture of pure, white, beach sand,
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with as much potter’s clay as is necessary to cement it well together,
would form a brick capable of great resistance. ’

PEAT BOGS.

In the counties of Portage and Trumbull, only a very small propor-
tion of the surface is occupied.by swampy land. The southern, and
especially the soutwestern part of Portage, including the townships of
Brimfield, Suffield, Randolph, Springfield and Coventry, is more ex-
tensively intersected by low land than the other parts, but the individ-
val swamps, though numerous, are in general of very limited extent
and surrounded by high ground. These wet tracts, generally sup-
port a thick growth of small wood, bushes and grass, and accumulate a
mass of vegetable matter, partially mineralized -and partially decom-
posed, forming an imperfect peat. In seasons of excessive drought,
like the present, they becoree dry, and an accidental fire has been
known to consume several acres to the entire depth of the vegetable
deposit. But I have seen only one locality of proper peat in a large
quantity, which is at the summit lake, near Akron, It is not proba-
ble that the article can ever be of value as a fuel in a coal region.

The application of this “bog” or “muck” to cultivated lands, as a
manure, has been but little attended to. Mixed with alkalies or good
manure, in the proportion of 2 (bog) to 1, and suffered to ferment in
heaps, it furnishes a superior compost [or lean or exhausted soils. It
is calculated that about 20 tons of this composition applied to an acre
once in five years, will keep its vegetating ability in perpetual vigor.
Thus what has been considered a valueless marsh, and even a nui-
sance, may be deemed one of the highest gifts of nature, and become
an inexhaustible resource from which we may forever renew her
strength.

SALT WELLS.

At the first settlement of the Reserve, a strong belief existed that
it would prove a salt region. Brine, of which about 500 gallons made
a bushel, was discovered in the valley of the Mahoning, just below the
State line, and near the same stream in Wethersfield; and also on the
south branch, in Milton, weak salt springs were known. In 1812,a
boring was executed near the State line, on the Mahoning, to the
depth of 150 feet, and some salt made from the well, but the water
thus obtained, was no strongér than the run at the surface. About
1 mile from Lake Erie, and from the west bank of Rocky river, a well
was sunk about 200 feet without success. On the lake shore, near
the east line of Euclid, Messrs. Allen and Wilson, of Willoughby, have
penetrated 900 feet, in search of salt water. The brine is not abun-
dant, requiring about 160 gallons for a bushel. Below adepth of 500
feet no water made its appearance, either fresh or salt.



70 [ Doc. No. 22. ]

PORTSMOUTH—ENCROACHMENT OF SCIOTO RIVER.

The rapid action of the Scioto river upon its banks, was adverted to:
in last year’s report, but the most important case, the destruction. of
the peninsular part of the city of Portsmouth, failed of an introduction.
The accompanying sketch of the streanrand the town, with the profile
attached, will show, at a glance, the condition of the premises.

A tongue of land, elevated {fom 50 to 70 feet above low water in the
Ohio, comes down along that river, partly across the immediate val-
ley of the Scioto, caused this stream to pass along its northern face
and enter the river a mile westward.

An examination of the profile, across this neck, on the line a, b
will show its geological structure.

1st. We find at the ordinary level of both streams, a deposit of sand
and gravel, somewhat compact and nearly impervious to water.

2d. Resting upon it, is a bed of coarse, water-washed gravel, about
15 feet thick, the pebbles upon its surface agglutinated by a ferrugin-
ous cement, to the depth of from one and a half to two feet.

No. 3, is a stratum of fine, blue sand, generally 3 feet thick, but in-
creasing to 20 feet at the extremity of the point. It embraces a mul-
titude of the trunks, branches, and leaves of trees still retaining their
form and texture. They are so abundant, that wells sunk to and
through this stratum, furnish an impure water, called by the inhabi.
tants, “swamp water,” owing to the presence of vegetable matter.

Upon this, rests a yellowish clay, No. 4, capable of being made into
bricks; the thickest part, 30 feet. Itis homogeneous, and free from
gravel, timber, or other foreign materials, along the margin of the
river, but becomes somewhat sandy as we go from the shore, finally
changing at the surface, to the loam representedsby No. 5. This bed
of loam 1s the extremity of a gentle, sandy ridge, which rests upon the
clay, extending through the town, eastward, nearly parallel with the
river.

In floods, the waters of the Scioto rush against the bank at a,
with great force, and of late years, a large body passes through the
‘thoroughfare’ or ‘cut off,” which has its debouche near the same point.

This new channel, induced by a mill race across the neck, bids fair
to become the main passage. On the Scioto side, the sand of stratum
No. 1, predominates, and in consequence, the water carries away the
substratum of the place with great rapidity, and the incumbent beds
fall down and are swept along with it.

It will thus be seen that there are no natural obstacles calculated to
retard the ravages of this current, and unless checked by artificial
means, the destruction of that part of the city below 2d West street
seems inevitable.

Its channel has advanced towards the Ohio about its own width, sinee
the occupation of white men, and the artificial mouth at A, effected by
the State for the passage of canal boats, which now discharges all the

H
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water at ordinary stages, has apparently increased the abrasive power
of the stream. ' ’

Until the unstable sand stratum, No. 1, is in some manrer protect-
ed from the wash of the current, or the channel of the Scioto changed
to some other ground, there is no prospect of a different state of things.
A stone facing at the most exposed parts, is liable itself to be under-
mined and lost.

If the object will justify the expense, a general grade of the Scioto

bluff, in which care should be taken to face the whole escarpment with
claly, and covered, between high and low water of this river, with
blocks of stone, would doubtless be a protection.
" But the most certain and economical method, would seem to be a
change of the channel. The proper point to effect this, appears to be at
the neck, C, occupied by the canal, closing at the same time, the inlet
at B.

The present location of thé canal, however, prevents the first part
of the arrangement. A diversion of the water from the mill race,
would still be an important object. It is, undoubtedly, practicable to
lead the entire volume of the stream from the point B, to A, by a direct
cut, represented in dotted lines, and at an expense, less than the grade
with stone work.

But whether this can be effected without endangering the canal, I
am unable to say. A change, by leading the channel from B, across
the first bend, throwing the forcg of the current against the alluvial
ground above and opposite to @, might, and probably would shift the
thread of the stream westward, to its former position, in a few years.

CHAS. WHITTLESEY, Topographer.
CoLUMBUS, December 1, 1838.
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REPORT OF MR. FOSTER.

7o Prof. W. W. MATHER,
Principal Geologist of Ohio:

Sir:—The following report embraces the principal facts relating to
the geology of Muskingum county and parts of Licking and Franklin,
collected during the past season. Owing to causes unnecessary {to
mention, I have not been enabled to make as detailed a survey as is de-
sirable. With all its imperfections, this report is respectfully submit-
ted, with the hope that it may stimulate our citizens to explore mors
minutely than has yet been done, the mineral resources of the State.

PRELIMINARY OBSERVATIONS.

The great object of science is the acquirement of facts. It is to
this, rather than accident, that we are indebted for most of the prac-
tical arts of life. Science, therefore, precedes art,as aknowledge of prin-
ciples necessarily precedes their application. By a careful and extended
survey of natural phenomena, the geologist has been able to detect a uni-
formity of succession in the different mineral masses which compose the
crust of the globe. This physical knowledge is of direct and practi-
cal utility in mining operations, as it will deter many from expensive
explorations, where there is not a reasonable probability of success-
Thus, one acquainted with geology would not look for coal in pri-
mary, nor tin in secondary formations; because their occurrence under
such circumstances would be a deviation from that fixedness and uni-
formity every where observable throughout the works of nature.
Every year affords instances of expenses incurred and labor expended
in search of lead and the precious metals. One so ill-directed and
visionary occurred in Muskingum county, that it deserves to-be recor-
ded as a warning to the credulous.

About eighteen years ago, a person engaged in boring for salt water
near Chandlersville, represented that, at about the depth of 140 feet,
the pump brought up a bright metallic substance resembling steel fi-
ings. Portions of this substance were procured, tested, and found to be
silver. On the strength of this, a company was incorporated in 1820,
with a capital of $50,000, under the name of the Muskingum Mining
Company, the object of which, as set forth in the somewhat singular lan-

DoC. NO. 22-—GEO. REP,
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guage of the act, was “ to perforate or sink a shaft in.and through a
rock, for the purpose of mining, raising, and eventually working, smelt-
ing, or refining, all silver or other ores which may be found within or
under this or any stratum of rock or lamen of earth.®* The State, in
consideration of their working the mine on the salt section, reservéd
to itself 15 per centum on the nett proceeds. The stock was rapidly
taken up—machinery erected on a scale of vast expense, and the
shaft sunk a few yards from the well, to the depth of 140 feet. At
this depth, the workmen struck the rock (hornstone) supposed to
contain the silver, but not a particle was found. They then drifted
horizontally till they arrived within a few feet of the well, when the plu

by some mischance gave way, and the water rushed in rapidly. The
workmen were obligedto abandon their tools and betake themselves o
the buckets. The shaft immediately filled, and has to this day re-
mained undisturbed—an examp.e of abertive and ill-directed explor-
ation. It is probable that a silver coin was inserted, either through
.accident or design, into the well, and brought up, among the scrapings
in a pulverized state. Not lessthan $11,000 were expended on this pro-
ject. Itisneedlessto add, that a knowledge of the formations in which
silver occurs, and of the aspect which it usually assumes, would have
.deterred them from an undertaking, the labor of which was certain
.and the success precarions. o

Extensive excavations have been made on Flint Ridge, and with
like success. These examples show the necessity of diffusing correct
geological information among the mass of the community. The first
principles of the science are easily acquired, but the minute details
are the work of years. The history of mining operations, says Her-
schel, in his admirable discourse on the study of Natural Philosophy,
ds full of cases, where a very moderate acquaintance with the usual
order of nature, to say nothing of theoretical views, would have saved
4nany a sanguine adventurer from utter ruin.

The study of organic remains, too, which is generally regarded as a
branch of useless learning, is of practical utility. The geologist has
discovered that each of the sedimentary deposits has its characteristic
fossils. By this means he can determine the epochs of the different
formations, identify the same formation at remote points,and through-
out all its lithological changes, and even calculate with some degree
.of certainty, the periods when the present mountain chains were lifted
up. These fossils indicate a progressive development of organic life,
from the coral, closely allied to the vegetable, to man, the head of cre-
ated beings. From them also, we learn the various revolutions
which the earth has undergone, the changes in the temperature of
its surface, and the animals which peopled it in periods far remote.
Throughout these successive revolutions of the earth, there is a mani-
fest design on the part.ofa beneficent Providence, to adapt it to the
residence of man:

%18, 0. L. L. 72.
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The uniformity of nature is the only guide to the geologist in his
investigations. On this, experience has taught him to rely with con-
fidence. If he occasionally meet with an anomaly, it is attributable to
a hasty assumption of data, rather than a deviation from the natural
order of succession; 1o confounding those relations which are fixed
and universal, with those which are local and incidental..

PHYSICAL GEOGRAPHY.

The region which is the subject of this report, embraces the county
of Muskingum, and parts of Licking and Franklin. The face of the
¢ountry in the western part, is level or gently undulating; proceeding
east, it becomes more hilly till we arrive at the out-cropping edges of
the conglomerate, which, swelling out in bold, precipitous scarps, af-
fords many scenes of picturesque beauty. The eastern section of the
district presents a succession of elevations and depressions. The hills
frequently attain a height of 300 feet above the water courses, with a
mean altitude of 1000 feet above the Atlantic. They range not in reg-
ular mountain chains, but present a labyrinth in which no system can
be traced. In general, their summits are rounded, while their flanks
are furrowed with deep ravines. The intervals between, appear to
have been scooped out by running water. There can be little doubt
of their former continuity, as, on either side, they present the same
series of strata: and the same order of superposition. Most of the val-
leys are due to this cause. Indeed, in the whole course of my geologi-
cal investigations, I have not seen an instance of their formation from
the fracture or contortion of the strata.

The principal streams which traverse this region, are the Scioto
and Muskingum. They penetrate, with their numerous tributaries,
every part of the region, like the veins in the human system, and
serve as channels.to discharge the superabundant waters. The Sci-
oto is the principal stream in the middle of the State. Flowing
through a level country, its course is serpentine and its curreat slug-
gish. Its descent between Columbus and Portsmouth, a distance, by es-
timation, of 150 miles, is 224.75 feet, or 18 inches per mile: It is con-
stantly shifting its bed, and affords a good illustration of the agencies
of running water. The broad alluvia which border it, are subject to
extensive and continued inundations, during certain seasons of the
year, in which the finest sediment is deposited. The descent of.the
Muskingum is more rapid, being, between Dresden and Marietta, a
-distance of 90 miles, 129.67 feet, or about 20 inches per mile.. Flow-
ing through a hilly country, its bed is less subject to fluctuations.
Aside from irrigation, they exercise an influence on the soil,in the de-
posites of detritus which they annually make, which serve to reno-
vate the soil, acting as a mineral manure,, Many of the bottom lands
along the Scioto have been cultivated for ‘thirty years without dress-
ing, yet their fertility is little diminished. )

Having given the physical features of the country; we now proceed
to its
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GEOLOGIGAL STRUCTURE.

For the convenience of description, I will arrange the different for-
mations in groups, beginning with those which™ occupy the highest
place in the series, and are, therefore, the most recent, and descend-
ing to those which are the lowest, and are, therefore, the oldest.
These divisions are, for the present, arbitrary, and liable to be al-
tered or confirmed by subsequent investigation.

LLUVIUM,* g 1. Beds of rivers.
1.A ,

2. Incrusting springs.
3. Peat marshes.

. Boulders of granite.

1. TERTIARY, . Bedsof pebbles, clay, sand.

A
1

-

OO G LN,

. Coal.

. Iron ore.

. Buhr and hornstone.
Shale.

. Limestone.

. Sandstone.

. Salt springs.

. Conglomerate.

III. COAL MEASURES, )

Comminuted sand interstrati-

IV. FINE-GRAINED SANDSTONE, fied with beds of shale.

V. SHALE, shale, with septaria and

-
Thick beds of argillaceous
! iron nodules.

VI. MOUNTAIN LIMESTONE, { Beds oflimestoneintermixed

I. ALLUVIUM,

Under this head is included all those formations which are clearly
referable to causes now in operation ; such as inundations of water;
the shifting of the beds of rivers; the accumulation of silt at their
mouths; the disintegration of the strata by atmospheric agents; the
deposits of springs, and the growth of peat.

Under the preceding head, we have noticed the effect of streams in
modifying the {ace of tke earth.

» For the manner in which the several groups are arranged, and the relations which they oe-
cupy to one another, see the seetion appended to this report.
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INCRUSTING SPRINGS.

At a temperature of 60° Fahr., lime is soluble in 700 times its
weight in water, and if to this solution, a small portion of carbonic
acid is added, a carbonate of lime is formed and precipitated in an
insoluble state.* Of deposits formed from springs of this charac-
ter, I know of but two instances in this district, although their oc-
currence in other sections of the State is not uncommon.

A few rodsnorth of Cumberland, there is an incrusting spring. The
water in flowing over a bed of limestone which readily disintegrates
into marl, takes up particles of lime, and deposites them in the fissures
of a sandstone below. Some of the specimens are a pure crystalized
carbonate of lime, while others contain earthy impurities. Near the
lockpit at Zanesville, the Muskingum, in the course of ages, has piled
up a thick bed of pebbles. Above it occurs a bed of limestone and
the water in flowing over it becomes saturated with lime, and deposites
it in the interstices between the pebbles. In this way, a coarse con-
glomerate or pudding stone has been formed, several feet in thickness,

PEAT.

When vegetable matter is exposed to moisture, at a low tem-
perature, it looses its organic texture, and becomes converted into a
dark, unctuous, tremulous mud, called peat. When dried, it is com-
bustible, emitting a strong bituminous odor. A cold humid climate is
the most favorable to its production. Much of the peat is formed from
the sphagnum palustre, a moss which has the property of shooting up
new sprouts from the top, while the lower parts undergo decay.—
Some of the peat is formed from prairie grass and leaves. In gen=
eral, says Sir H. Davy, 100 parts of peat contain from 60 to 99
parts of matter destructible by fire: and the residuum consists ofearths,
usually of the same kind as the substratum of clay, marl, gravel, or
rocks, on which they were formed, together with the oxide of iron.—
Peat is found in the wet marshes in the vicinity of Columbus, but is
not of a superior quality. At Nashport and Frazeysburg, it has been
observed in the formofa tremulous mud. Itis also found on some of the
open grounds near Zanesville. Good beds will, undoubtedly, be brought
to light on further examination. They will be, however, of little eco-
nomical value, while our present forests remain. .

In many parts of the United States, peat has been successfully employ-
ed in burning brick and lime. Itis of some economical value in agri-
culture, as a manure.

II. TERTIARY.

This deposite occupies an extensive area in the interior and western
portion of the State. The mode of its formation, the gigantic remains

# Org.Rem.vol. 1, page 373.
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of the mastodon and elephant, which are entombed within it, and the
probable causes which led to their extinction, are subjects of much sci-
entific interest. It is generally made up of stratified deposites of sand,
gravel, clay, with an admixture of lime and loam. Over this surface,
granite boulders, some of which are of immense size, are irregulasly
scattered. These deposites repose unconformably on the subjacent
rocks, filling up the pre-existing depressions and inequalities in the sur-
face. Through this coat, the underlying rock rarely makes its'ape
pearance. ‘

In this district, the tertiary occupies a large space. Its eastern boun:
dary may be indicated by the conglomerate, which is found near Jack-
town, Licking county; from thence it extends to the western line of the
section, occupying nearly all of Franklin, and mnearly two thirds of
Licking county. The-comminuted state of the lower strata; and the
regularity of their stratification, indicate that they were deposited in
still waters; while the boulders and the pebble beds, many of which
are highly irregular in their stratification, indicate that they were
shrown down in an agitated state of the waters. Occasional patches;
iike estuaries of the sea, are found in the borders of the coal meas-
ares, as at Nashport, Frazeysburg, and Dresden. These beds, from
their extent and regularity of stratification, are,probably, sub-aqueous:
deposites.

The following may serve as a general section:-

1. Vegetable mould.

2. Loam, or a mixture of sand and clay.

3. Sand and pebbles.

4. Yellow clay.

5. Dark blue clay effervescing with acids.

Over these deposits are found large boulders of granite, syenite;
guartz, &c. These rocks have been appropriately termed by the
French, terrains de transport, from the circumstance that they have
been transported to great distances from their primeval beds. They
are found scaitered over the surface along the borders of the coal
measures, from Lake Erie to the Ohio river. Speculations as to their
origin-er mode of transport would not come within the range of this
report. Itis highly probable, if not certain, that no primitive rocks
exist im situ, within the borders of our State. Yet here are boulders,
many of which are of immense size, that have been transported hun-
dreds and:'perhaps thousands of miles from their original localities.
To one accustomed to look at the transporting power of our rivers at
this day, these results seem almost incredible: In the western por-
tion of this district, these boulders are abundant, being found on
almost every section. The corners are worn off as though they had
been subjected to' the action of a heavy surf. The region about Co-
lumbus affords many varieties of these erratic blocks, some of which
contain 1000 cubic feet;.and they are found at short intervals, as
far east as Newark and Jacktown. On the hills southeast of the
former place, I observed several, two or three hundred feet above the
bed of the Licking. From Jacktown tc Zanesville their occurrence 18
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rare. A few have been cbserved in the Muskingum Valley, but not
even a primitive pebble has been found on the highlands east of Zanes-
ville. Itis notimprobable, therefore, that the conglomerate formed a
barrier to the aqueous currents that swept over the western portion
of the State. The valley of the Muskingum, however, may have
formed a connecting channel between the Ohio valley and the eastern
limit of this formation. In addition to these, large beds of water-worn
"materials derived from primitive and secondary rocks, are found over
the surface of this formation. T'he excavations on the banks of the
Scioto, near Columbus, atford good sertions of these materials, and they
are also found in the Muskingum valley. Made up as they ave of the
debris of primitive rocks, it is not unusual to find in these accumula-
tions, minerals foreign to the region they pervade. Ihave in my
possession a specimen of the sulphuret of antimony, of considerable
size, found about a mile zbove Zanesville. Some years ago, a speci-
men of lead ore (galena) weighing 2 pounds, was found on Moxahala
creek, on the land of Judge Jeffries.

Agricultural Character.—This formation, being made up of beds of
sand, clay with a considerable admixture of lime, contains all the ele-
ments of a good soil. Where clay abounds, it becomes cold, wet, and
heavy. In such cases, drainage might be practiced with success
Where thisisimpracticable, the agricuiturist might drill holes through
the impervious stratur, and conduct the water to them by radiating
drains, in cases where beds of sand lie below the clay. From the
dooseness of its texture, it would absorb the water and render the
super-stratum sufliciently dry for arable purposes. By this means,
many marshes in Eunrope and America have been reclaimed to the
Agriculturist.

"The addition of sand, also, to a elayey tenacious soil, is beneficial,
as it renders it more porous and open, permitting the water to filter
through it. The clay marl associated with the tertiary, contains a
considerable portion of carbonate of lime. 1t can be readily detected
by pouring acid upon it. Effervescence denotes the presence of lime,
and the quantity is indicated by the briskness. This is a valuable
-mineral manure, when spread over a sandy, arid soil.  The clay would
retain the water while the lime would not only neutralize the vegeta-
‘ble acids which most-soils centain, but at the same time act as a stimu-
Jant to vegetation.

Thickness—The thickness of this stratum may be estimated from
50 to 150 feet.

Organic Remains.—The mastodon maximus of Cuvier, and the ele-
phas promogenius of Blumenbach, may be regarded as the character-
1stic fossils of this deposite. The occurrence of these gigantic remains
excited the wonder of the pioneers of this country. As [ar back as 1765,
Mr. George Croghan, an English tourist, visited a locality of these
‘remains, from which he procured several bones belonging to the mas-
todon, and transmitted them to London, in the year 1767. The
European naturalists debated for a long while, whether the animal to
which they belonged was herbiverous or carniverous; whether it was
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more closely allied to the rhinoceros than the elephant. It remained
for M. Cuvier to solve thése doubts, and assign its true position in the
animal kingdom. ;

The molars of the elephant and mastodon have occasionally been
found in different parts of this district, but at this day it is difficult to
ascertain the localities.

In excavating the canal at Nashport, the workmen dug up a num-
ber of fossil bones.

The following section taken by. Col. Whittlesey, about one half of
a mile north west of Nashport will illustrate the nature of the mate.
rials in which they were found.

STRATA. FEET.
1. Yellowish Clay ........... covassantosrnn, sasiseesiesesassassrrnsnrrane 14
2. Dark carbonaceous silt, provincially termed “muck,”
containing the fossil bones: .« esrersronieriniiicinnniiacennan, 302
3. Pebbles of primitive rocks «+reeer cereserninnrinnninniianan, 8

4. Btue clay at the bottom of the canal.

Fhe following were the bones, as far as can be ascertained, brought
to light during the excavation.

A tusk 8 or 10 feet long, which crumbled to atoms on exposure.

A small tusk 3 inches in diameter similar to the above.

A large curved substance represented by those who saw it, asa
“horn 8 or 10inches in diameter, and hollow to the tip.”

The right half of two under jaws, belonging to animals of the order
Rodentia.

A molar and part of a tusk belonging to the elephant, a molar be-
longing to the mastodon, the head of an ,undescribed species of fossil
ovis, and one of the jaws belonging to the order Rodentia, (figured be-
low) before spoken of, are preserved in the Zanesville Athenaeum.--
Mr. Adams informs me that they were taken from the “deep cut,” in
which the other bones were found. In some respects this jaw agrees
with the castor, while in others it differs specifically. These differ-
ences will be found to consist, not only in the size of the jaw, and
the longitudinal strie of the incisors, but principally, in the configu-
ration of the enamel of the teeth, which naturalists have hitherto re-
garded as a sufficient distinction for the erection of a genus. As there
are, however, some points of resemblance, the generic term, cAsToR-
OIDES, is perhaps, the mostappropriate which could be selected. Since
this fossil has been found only within our State, I will disignate the
species, Castoroides Ohioensis.

From the connexion. in which these bones were found, this animal
was probably contemporaneous with the elephant and the mastodon,
and may have been destroyed by the same catastrophe which swept
them from the face of the earth.
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A, Lower jaw, reduced more than one-half.
B, Upperincisor; “ “ “ “

C, First molar, patural size.

D, Crown of the fourth molar, natural size.

Orper, RODENTIA.
Genus, CASTOROIDES:
Species, C. Ohioensis:

Gleneric characters.— Incisors g’ destitute of canines, grinders 3_4;
total 20. . Incisors of the lc;w'er jaw convex in front and longitudinally
striated ; posterior surface, angular, smooth and slightly ‘concave.
The grinders are obliquely traversed by six ridges or folds of enamel.

It poc: No. 22~—GEO. REP.
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The Castoroides Ohioensis must have surpassed in magnitude ali
the animals included in the order Rodentia. The length of the lower
incisor from the tip to the base, around the outer curve;is 11 inches’
6 lines. Portions of the anterior and posterior processes are gone,so
that it is impossible to ascertain-the exact lemgth of the jaw. The
fragment from the tip of the incisor to the condyloid process is 9
inches 2 lines,—the height from the base to the coronoid process is 3
inches 8 lines. The lateral portion of the jaw is also broken, so that
the incisor is exposed nearly to the base. This jaw has been figured
in the 31st vol. of Silliman’s Journal, but no generic or specific name

iven.

& While vpon this subject, I am happy to quote from a letter of
R. Harlan, M. D. of Philadelphia, who, as a comparative anatomist,
ranks deservedly high. I had previously submitted a.drawing to him,
accompanied with a description. From his reply I make the followin

extract: “I have perused your account of the fossil (above deseribedy
with much satisfaction, and perlectly agree with you in opinion, that
it is the.remains of an extinct species of mammiferous animal of the
order Rodentia ; and I think further, that it might be referred to the
genus Castor, or beaver, although there are diflerences in its structure
which peint ‘to a distinction of genus. A fossil species of castor has
already becn found at Taganrok, nedr the sea of Azof,in loose mate-
rials. It is one-fifth larger than the European Castors; (and these are.
larger-than the American species,) but resembling the modern Beaver
in its anatomical details, in which it essentially differs from_your spe-
cies, as I shall notice presently. One other specimen of fossil castor
has been found near Lake Rostoff, inferior in length and agreeing in
all details with the recent species. The first noticéd above, or the
Taganrok specimen, was described by Prof. Fisher of Moscow, as an
extinct genus under the name of Trongotherium. Vide Cuv. Oss. Foss.

“ As regards the difference of the specimen in your possession with
the common beaver or ‘castor fiber; lst as'to stze. Your speeimen
exceeds the largest of our recent specimens one-half. The length of
your specimen 1s 9 inches 2 lines. The largest jaw of the C. fiber in
my possession is 4 inches 2 lines. The height of your specimen from
the coronoid proeess to the base of the jaw is 3 inches & lines. The
height of my largest specimen is 2 inches 2 lines.

“'There are some differencesalso in the longitudinal markingsof the
molars; but the principal difference will be observed in the configura-
tion of the enamel of the crowns of the molars. Theseteeth in num-
ber resemble those of the beaver, which have threé ridges of enamel on
the internal edge of the lower teeth, and one ridge on the outer edge.
There are some minor differences in the shape of the exterior outline
of the jaws with the beaver. If you should conclude to construct a
new genus, how would Castoroides answer for a name??

From the anatomical details above given, it would seem that the C.
Ohioensis was an animal closely allied to thg beaver, but far surpasjging
him in magnitude. Its life probably was aquatic,-and its food consisted.
of vegetable substances, which he gnawed off with his powerful incisors.”
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The jaw was incapable of horizontal motion except from back {o front
and the transverse arrangement of the enamel is such-as to have enabled
the animal to-gnaw the hardest ligneous substances. Viewed in this
light, there is a muiual correspondence in the various organs, and an
admirable adaptation to the offices which they were designed to dis-
charge.

III. COAL MEASURES.

The rocks which compose this series consist of limestone, sandstone,
shale and ‘bubr, interstratified with beds of coal and iron ore. - They are
accompanied, also, with the: phenomena of saline springs.” The minerals
stored in this formation will prove a valuable source of wealth to the
State, and ages must elapse before they become exhausted. The abun-
dance of coal and the facility with which it can be mined, will, at no- re-
mote day, supply the place of water power in the propulsion of machin-
ery, and render it the most potent of agents in the arts of life. ‘The
mechanical power of coal is strikingly illustrated by Herschel : The as-
cent'of Mount Blanc, says he, from Chamouni is considered, and with
justice, the most toilsome feat that a strong man can execute in two days.
The combustion ot two pounds of coal would place him on the summit.

- The mineral wealth stored in the bosom of England is the mainspring
of her unbounded prosperity. It is this, which has enabled her to support
a dense wanufactuaing population, and push, to so vast an extent, the
bounds of her dominion. Hitherto, Ohio has been mainly dependent for
tier prosperity, on her agricuitural industry. Her mineral treasures have
been but imperfectly explored and still less appreciated. The develope-
ments, which- have been'made in her geology have shown, tkat the east-
ern section of the State is rich in coal, limestone and iron ore. The
proximity of these materials to one another and the facility with which
theéy can be mined, must result in the investment of a large amount of
capital in furnaces and foundries, and.the concentration of a dense man-
ufacturing population along the line of their ontcrop ; while the chan-
nels of communication natural and artificial, admit of a ready transport-
ation of the products of industry to every part of the Mississippi Valley.
Regarded in this point of view, as a permanent-source of wealth and
population, an inquiry into the range, quality and extent of the mineral.
deposits. of the State, becomes a proper subject of legislative enact-
ment.

COAL.

Coal is generally regarded as resulting from vast accumulations of
vegetable matter, modified by water, and perhaps, by heat. The experi-
ments of Hall, Hutton and M’Culloch on vegétable substances and coal,
render this theory of its origin highly probable, if not certain.

Chemical and external characters—Y¥wo varreties of coal occur in
this district, viz : bituminous and cannel. The first variety is composed
of minera) charcoal, bitumen and a small residuum of earthy matter. In
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what proportion these ingredients exist, Y ain not prepared to state, as
none of- the coal of this region has yet been analyzed.

Its color is black, its lustré resinous and not unfrequeiitly psepdo-me-.
tallic. It breaks into trapezoidal blocks, and during combustion, aggfu‘-
tinates, giying a bright yellow flame.

The second variety resembles a dark shale, highly impregnated

with bitumen. It differs in composition from the former variety, con-
taining less bitumen and more earthy matter. ~ It burns with a bright
flame, but dees not agglutinate. Where the earthyy matter predomi-
niates, it passes into bituminous shale; and the transition is often ob-
served 1n shortdistances. 1t rarely contains any traces of vegetables,
but marine shells have occasionally been observed. This coal in
‘Englzind, first went by the name of “‘candle” coal, because it was used
as a light by the miners; which, in process of time, betame corrupted
itno “cannel,” a term which it has since retained. It is objectionable,
as it conveys no definite idea of the objeet to which it is applied:
" Range and extent.—"The rocks, in this district, which embrace the
coal, ‘are an inconsiderable portion of the great formation which
traverses the dtate in a N. K. and S. 'W. direction, and are- em-
braced 1n the western portion of that formation. The conglomerate,
which, so far as observed, underlies all the coal of Ohio, crops out a
few miles east of Jacktown and Newark. Between that Jine and the
eastern boundary of Muskingum county, no less than seven beds of
workable coal are found, besides ten or twelve which are so thin asto
be of little economical value. In-noticing the different-beds, I will
begin with those which occupy. the highest place in the series.

On the land of W. Gilloghly, (Sec. 9. Meigs township, Muskingum
county,) is d bed of coal which I am disposed to regard %s the highest
in the distriet. The following section will show the thickness of the
associated rocks:

STRATA. FEET.
1. Sandstone containing much mica::«: coeoeruremvierinenes veees’ 40
2. Dark Shale..; ...... e i eess eresetiteecesiescescorsararassane sane sosine 4
3. Sandstone fissile: -« ereeierrsiimiiiisiiiiaioiannes
4. Limestone deporﬁposing INto marl cvteimrerneniicinner cievees 8

5. Tbugh blue limestone - ceieeeeeiisiiiiiiiieniaiiermensinaaeassense 9

b

i

8

9

. Fissile sandstone---++eeervvuniancnne terirarenas R : )
7. Limestone with a chalky feel, decomposing into marl...- 1

s SaNdStONe cere i i eiiisisiisisieriaes cesesersantones o eeee 40

. Coal ................................................................... 1

10. Shale «eeeremriins e cvereniiie s snnenae s, [ UUUR PO |

13. Limestone..............-.................«.......'.,.........-...A....... 4

There is evidently a dislocation of the strata over a considerable
area, as they dip here, from 6° to ‘8° to the N. W, This coal, proba-
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bly,is to be found in the S. E. quarter of Blue Rock and Rich Hill town-
ships,.and in the greater portion of Meigs. It is disclosed on some of
the forks of Wills creek, and at Cumberland.

About five miles east of the line of Muskingum, near the tavern of
Mz. Grummon, on-the national road, occurs a bed of cannel coal. It
was first noticed by Judge Tappan, in the 18th volume eof Silliman’s
Journal, and subsequently by Dr. Hildreth in the 29th volume of the
same periodical. According to the former gentleman, the specific
gravity is.1.6, which is far greater than any coal hitherto noticed.
The fracture of this coal is highly conchoidal, lustre resindus, and its
combustion is attended by a brilliant flame.—Thickness, two feet.

On the summit of Norwich hill, is fourid a bed of coal.of about the
same. thickness, though differing in external characters. It may be
identical with the one last noticed. This bed probably extends through
Highland, Union, -Rich-Hill and Blue Rock townships. About two
miles north of Norwich it has been opened, on section 3, Union town-
ship. It is of an inferior quality,and the fissures are penetrated with
films of calcareous spar. On section 1, it makes its appearance by the
national road a little east of the village of Concord. It has also been
opened on the land of Mr. Calhoun, section 3, Rich Hill township, and
on the land of J. Forshee, Esq., section 19, Union township.

‘Another bed makes its appearance by Little Salt creek,on the na-
tional road, and may be seen by a little ravine, near the bridge. It
has been opened on the land of John Culbertson, section 14, Perry
township.—Thickness, two and a half feet. 'The specimens I observ-
ed were so weathered as to-render it impossible to judge of its quality.

Thenext bed crosses the national road at Jackson, Washington town-
ship, and is the thickest in the county, being from 5 to 7 feet. From
Mr. Alexander’s bed, considerable quantities are annually taken to sup-
ply the villages of Concord and Norwich. This coal contains a good
degree of bitumen, burns freely in the grate, but contains so much py-
rites as to render it unfit for making iron. ~ As an article of fuel, it will
be invaluable when that region is stripped of the forests which now
shade it. The same bed has been opened on the land of John Lewis,
section 10, Wayne township, and is probably continuous through-Brush
creek, Wayne, Perry, Salem and Adams townships.

At Zanesville, four beds of coal occur, three of which are workable.
To show the order of their superposition, and the nature of the rocks
with which they are associated. I will insert the following section, ta-
ken near Ballantine’s mill. -

STRATA. FEET.
1. Vegetable mould +-eeererrevnienaennes febarereeierrersseresisesreasine 1
2. Sandstone(qu-arried)..............,.‘................. ceeeeseteecsiiae 40
3. Blue Shale - eeeerer sre tiiimeiniis crirnnniesiiesearsnsiinaes 5
4. Bituminous Coal-«cceeererireinimiiiiiiiiiiii e 2.8
5. Bituminous Shale ............................. R ]
6. Sandstone--.-cce-eevees ceevas  rererareneiaees eiesressecnensnrtisarnnersone 40
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STRATA. FEET
7 Shale. eoererees cermeruii s e teres sreravinne cae 8
8. B]turn]ﬂoug‘(loa]. ...... F T T T TP TPpp, 2.6
9. ‘Shale and fissile sandstone rereactennasanes ses "'.""""""'«"""' 25

1g. Blue limestone:- P RN LTI T PP |
11. Bituminous Shale w1th thm 1eaves of coal --------- [TTTI T -8
12. Fissile sandstone: - Cereee e e,
“13. Bituminous Shale w1th leaves of coal ............................. -3
14, Coal ................... Seee eeeieeaieeeeitie s cberiee e feeede 909
15. Blue Shale:«sceeerereeriiirrminraniiies sineerniinn. tere teenreniane 6
16. S]aty’ Sandstones« ««svees e tacranssecenvateasartaaaos eesesriiennnenaas 12
17. Shale -- . B T L T TP AN
18. CompactSandslone .................... eeeresesieteretiiiiitinnaeienan, 6
19. Shale with nodules of irOn OFE«-«« reere tonereares Perarereeienienae. 3
20. Grey micaceous Sandstone:- seoe -- eeeiaaan eeeraeriaiares i tianas 9
21. Shalé with layers Of iron Or@:erreres coevmnienns o viiiiiiiinee 2.6
29, Blackshale .........‘.........-.....................,........'... 3
23. SandStone ««veeerrivrcritiitaiiois Lirtiiiiiiiii it B
24. Cannel Coal.................,.................-,.,.........,........ creeees 1.4
25, Shale scccceererciaiiiiiiiniii savs cinirsiiiieiiniiiiiic i, §
26. Blue lImesStone - rererreriiiarresrereetnareseiinacres tese seisenionens 8
27. Coa—l- S a3t eusiesesacetsatat st ai00npaEtessens s e et eerantssieacetnqnarians 6

.Bed of the Muskingum river.

The two upper beds are extensively mined in the hills of this region,
to supply the town. The principal beds are Fulton’s, Cox’s, Parkin-
son’s, Hall’s, &c. Their average thickness is greater than given in the
precedmg section. Above Zanesville, on the Muskingum river, these
strata have been opened, and ap excellent quality of coal procured.—
The bed No. 14, has been opened at Ballantine’s mill, but is of an:
inferior quality. On the opposite side of the river, at Putnam hil}, it
1s about 1 foot thick, and, as it is traced west, dwindles into a thin
seam not more than thlee or four inches thick. The western outcrop
of these beds, on the line of the section, is at Mt. Sterlmg The coal
there opened is of a pour quality, At 'laylorsnlle a stratum of coal
octurs a few feet above the surface of the river. It is.between 2 and
21 feet in thickness, and of a good quality. An excellent coal occurs on
thie land of J. Springer, section 16, Springfield township, but the bed
is thin.

The cannel coal (No. 24,) was brought to light during the excava-
tion of the culvert at Slago’s run. It is slaty in its structure, ex-
hibits a resinous lustre on the cross fracture, and contains a large
proportion of earthy matter. Portions of it are highly glazed as
though they had been subjected to partial fusion. ~ In this bed were
found several branches and trunks of trees. The bark was converted
into a black and highly splendent substance, resembling jet, the
trunk partook-of the characters of the main bed, while the pith or
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eéntre was_penetrated with chalcedony or an imperfect wood opal.
This bed has been observed in West Zanesyille, and in Falls township,
on thie land of Col. Chambers.

"The lowest bed of coal in this Jistrict is found between the con-
glomerateand the buhr, and is the only one found. between those mem-
bers of ihe coal series, sufficiently thick to be worked. There are,
howéver, one or two beds which are more than a foot in thickness,
and may be found to swell out to such an extent as to _justify iining.
This lowest bed of coal has been opened on the land of Mr. Robinson,
about a miile west of Brownsville, Licking county. .1t is overlain
by fissile limestone, intermixed with chert, and is perhaps three
feet in thickness, separated by a thin seam of shale. A few miiles
north of this, on section 3, Hopewell township, Licking county, a fine
bed-of cannel coal has been opened. It is owned by Mr.Isaac Irvin,
of Newark. The following is a section taken at that place:

1. Limestone fissile, intermixed with chert, from 10 to 14 feet in
thickness.

2. Cannel coal—1 foot.

3. Shale containing more or less lime—5 feet.

4, Cannel coal—31 feet.

The coal is more slaty in its structure than that which is found in
Guernsey county, and probably contains more earthy matter. It,
resembles a dark shale highly impregnated with bitumen, and
burns with a bright flame, but does:not agglutinate. This coalis used
to some -extent at Newark for fuel. From its situation and the asso-
ciated rocks, I am disposed to regard it as the equivalent of the coal
found at Brownsville. It is not uncommon to find bituminous -coal
passing into cannel; or even to find them blended togéther at the same
point. Rocks; at remote points, present different aspects; and it is
vain to expect a uniformity of character over extended areas.

I have, thus, enumerated the different strata of coal found in this
district. [t is deemed unnecessary to mention all of the localities at
which they have been observed. It will probably bé found, in every
township in Muskingum county, in sufficient quantities to supply the.
wants of the inhabitants, and perhaps, in some of the gastern tier of
townships in Licking county. "The conglomerate will afford a sure
guide to the miner in his_investigations. No coal in Ohio has yet
been-discovered .below that {ormation. .
_ Bstimate of the amount of coal. I have already estimated the amount
of coal in Muskingum county at 359,712,000 square yards. 'The
data on which that czlculation is founded, are given in the report of
Prof. Mather. Here, then, is fossil fuel embraced in one county; suffi-
‘cient to supply the people for ages. England, with a population of prob-
ably 15 millions, consumes about 18 millions of tons of coal annually.
Ohiolis supposed, at this time, t0 contain one and a half millions of -peo-
ple.  Should the consumption of coal become proportionably as great.as
in England, there is sufficient in this.county alone to supply the present
population of our State with fuel, for 250 years.
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IRON ORES.

Chemical and external characters. The iron ores indigenous fo this
region, are found principally in’ connexion with the shale. ~They ‘may be
classed in three varieties': argillaceous, calcareous, and silicious as’ the
three earths, clay, lime, and sand, predominate. The ore, also, ap-
pears under different forms. The brown oxide of iron is the most
abundant. In cglor it is brown inclining to grey, is destitute’ of mag-
netic properties, and seldom displays & metallic lustre. The argil-
laceous oxide of iron is also very abundant. The most usual form
under which it appears is that of nodules. They are composed of
concéntric layers formed around a nucleas. The matrix in which
they are imbedded is shale. These nodules often contain small quan-
tities of lead, zinc and manganese, and also, crystalized- carbonate of
lime, and sulphate of barytes. Tmpressions of- arundinaceous plants
are nof uncommon. When exposed to the air, the nodules absorb
oxygen and peel off in concentric layers.

Range and extens. In the eastern part of this district we meet with
few traces of iron ore, but the eastern part of Licking and the western
part of Muskingum age amply-stored with this material. -"The best
_beds lie between the conglomerate and the buhr—or a hubndred feet
above it. No valuable beds have been found out of the borders of the
coal measures.

Near Col. Peairs’ (Sec. 8, Salt Creck) there occurs a rich oxide of
iren, the thickness of which I did not aseertain.* Some of the blocks,
which had been washed out of the hill side, were 4 or 5inches thick.

At Zanesville, two beds are found; the one is a nodular iron ore,
and occurs about 20 feet above the bed of the river, in shale. Al-
most every nodule cortains calcareous spar and zinc. The second
bed ‘is found in connexion with a stratum of imperfect buhr, at the
water’s edge. It is compact; with a metallic aspect, and yields proba-
bly 60 per cent of iron. At the topof Putham Hill, occurs an iron’
ore, disseminated ‘through the sandstone, in small globules. It was
supposed to contain copper. 1 applied the usual tests, but- could not
détect a trace. (For the result of the analysis of this ore, vide appen-
dix to Prof. Mather’s report.) There are two other beds in addition
to those above deseribed. These beds occupy an area eqdal to 200
square miles, embracing the western townships of Muskingum and
the eastern townships of Licking. Little doabt exists that-good beds -
of iron ore will be discovered on minute examination, on Flint Ridge,
as the ground is sufficiently elevated totake two or three of the lowest..
The section appended to the buhr, will show the order of their -ar-
rangement at that place. ‘One or more of these beds may probably be’
found on almost every section west of the Muskingum. At Dillen’s
Furnace, near the centre of Falls township, three of these beds are
worked. To show the order of their arrangement, I will introduce the
fotlowing seetion taken' in that vicinity, by Dr. Hildreth.*

#*RBep. to the Legislature, p. 10, 1836.
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.No. FEET.
1. Nodular iron 1o T R IR TAIYT S 4
Q. sandstone-..-...........,........ tetsmfatiesatirsanasctian aavennass oo 10
3. L'mestene ................. svsecnans P . 4
4'_0031 ........................ thetiasetaseanaanas Gstte mreseas eresrteeseas 1
5. Slaty sandstone andc]ay B -1
6. ITOﬂore"""‘ .................. seesrsteiratstesrrianns vessvereasarsew 1
7. Hornstone sereee-ssrecieitsinnrtaecriiie caserimusrsiiretaatenioe 0.5
8. Cannel coal« s crerciniiiniiiiiiiin, EETTPTETPPPPRN T 2.5
9., SandStoNe c-ererers tittiiiiiiiciiiiatiis taretitiiiseie i saesiirene 40
10. Tron ore-«seeeeses Neteereceanrersiantasesterartsiana Neevaracsens sereanane 2
11. Sandstoneand sha]e ................. s sausaneaietntesnrrataarattanren 30
]2, Iron ore- T 1.5
13, ‘Sandﬂstone .............................. L TN 30

206.5

Bed of Licking.

Nos.1 arid 6, are identical with the beds found at Zanesville. No.
10, is a rich argillaceousore of a brownish hue, extensively used. No.
12,1s a calcareous ore, which, when mixed with others, serves as
a ﬂux These beds at other points, are worked to supply the Granville
and Mary Ann furnaces, in Licking county.

The western portion of Muskingum will afford the best sites for
furnaces. and foundries. The coal for smelting, and limestone for
fluxing, can be readily obtained.

The ores are rich—yielding probably from 30 to 60 per eent.
of iron, and casily wrought. [ estimate their amount in round num-
bers, at 153,600,000 cubic yards, which, when smelted, will yield near-
ly that number of tonsin pigs.

" Process of reduction.—The ore is first broken into small blocks and
placed in an oblong pile with layers of charcoal. Itis then ignited
and suffered to smoulder for a week. This process is called roasting.
The.ore becomes changed to a reddish brown color, its weight is dimin-
ished nearly one fourth, and the sulphur and carbonic acid gas are
driven off. It is then mixed with certain proportions of charcoal and
limestone, regulated by the quality of the ore, and placed in the fur-
nace, which constitutes a charge. The limestone, acting as a flux,
unites with the impurities of the ore, and rises to the top in the form
of aslag. The particles of metal being denser than the surrounding
mass, fall to the bottom, while the slag above pratects it fram the air.
The process is never successful, says Dr. Tu rner, unless the flux, to-
gether with the impurities of the ore, are in such proportion as to con-
stitute a fusible compound. The mode of accomplishing this object
is learned only by experience: and as different ores commonly differ.
in the nature or quantity of their 1mpur1t1es, the workman.is obliged
tovary his flux according to the composition of the ore with which he
operates. Thus, if the ore is deficient in silicious matter, sand must
be added; and if it contain a large quantity of lime, proportionably

12 poc. No. 22—GEO. REP.
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less of that earth will be required. Mueh is ofien accomplished by
the admixture of different ores with each other.* The metal is next,
drawn off into a trench, and forms what is called eastiron. In this
state it contains considerable portions of earbon and earthy impuri-
ties, which render it brittle and easily fusible. TFo make it malleable
and tenacious, it is again fused, while a strong current of ‘air is per-
mitted to play over its surface. The carbon is eonsumed and.the
earthy impurities rise tothe top. Asits purity increases; its fusibility
diminishes. When it stirs in thick pasty lumps, it is taken out ang
beaten into cakes. The effect of bealing is to increase the proximity
of the particles and thereby render it more tenacious. It is subse-
quently heated and beaten out into bars. Thisconstitutes the bdar iron
of commerce.

Pyrites, or sulphuret of iron, is found in most of the shale beds.” It
also penetrates the fissures of the eoal, in films of a bronze or brass
yellow color. In the sandstone which forms the bed of the canal at
Zanesville, it is found in spheroidal masses, some of which are per-
fect globes, resembling cannon balls. Near Chandlersville, it is dis-
seminated through a limestone in minute yellow particles, and also in-
vests the outside in granular concretions. Mr, S. Bliss, of Brush
creek township, formerly manufactured it intocopperas. The process
is this: the ore is exposed to the atmosphere and moistened. Heat is
generated—the sulphur absorbs oxygen from the atmosphere, and is
converted into sulphurie acid. This, uniting with the iron, forms a
sulphate of iron or copperas. 1t is subsequently leached and erys-
tallized. The iron is converted into a red ochre, and may be used as
a pigment.

BUHR.

Thisisthe result of a chemical precipitate—rather than a mechanical
deposit—of silex; although we are unacquainted with the process by
which it was effected over so large an area. That silex is soluble in
boiling water,is evident from the deposits of the geysers of Iceland
and Bohemia; ner is a high temperature absolutely necessary, since
it enters largely into the composition of most of our canes and rushes.

- External Characters—Greyish or yellowish white—also with a
greenish tinge; opaque—sometimes passing into hornstone, when it
becomes translucent. It contains numerous cavities—bearing. some
resemblance 10 amygdaloidal trap. These cavities, in some cases,
are formed by the mould of small infusoria, myriads of which are
contained in a cubic foot.

Mineral Contents—Quartz in beautiful druses, lining the oblique
fractures of the buhr—also in six-sided pyramids—oceasionally smoky.
Chalcedony in a confused aggregation of crystals,in the cavities of
the buhr, as though deposited by infiltration before the eonsolidation
of the surrounding mass was complete. Calc spar, in rhombic prisms

*Elements of Chemistiry, p. 329.
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of a pearly lustre——translucent, or nearly tiansparent. IHeavy spar,
or sulphate of barytes, is also found.

Organic Remains.—These do not indicate a different geological
age from the adjacent rocks. They’are, however, found in great per-
fection and beauty. The commonest fossils are terebratules, encrini,
anthophylla, spirifera, producti and the infusoria before spoken of.
Trilobites have been found in a limestone on Flint Ridge. 1 am not
aware that this fossil has before been observed in the coal measures.
Its occurrence under such circumstances shows that it flourished here,
long after it had ceased to exist in other countries.

Range and Extent.—Beginning about a mile west of Somerset, Perry
county, it ranges near the dividing line between Muskingum and
Licking, passing through the townships of Hopewell, Hanover, Lick-
ing and Jackson, crossing the national road near Gratiot. Its
average breadth is from 8 to 10 miles. 'T'his rock is so liable to dis-
integration;.as to render.it difficult to ascertain the line of junction.
Its examination, therefore, is attended with some degree of difficulty.
To specify all the localities at which it has been observed, would be
unnecessary as they are indicated by symbols on the map.

Economical uses.—-It is quarried and wrought inte mill stones. The
principal quarries are those of Samuel Drumm and 8. Henslee, on
sec. 15, Hopewell township, Muskingum county; and Adam Drumm
and Joseph Baird, on sec. 11, Hopewell township, Licking couaty. It
is inferior in toughness to the Raccoon buhr, and therefore less valua-
ble for mill stones. Some varieties might be wroughtinte oil stones—
being similar to the material used by Mr. McDougal, of Athens county.
Suitable materials for-this purpose were observed about one half of a
mile northeast of the residence of Mr. Drumm, on sec. 14. The stone
is white, fine-grained and compact, and well ealculaled to give a keen
edge to tools. The aborigines formerly used the compact hornstone for
spear and arrow heads. They seem to have been aware that it worked
more freely when dug fresh from the earth,than after exposure to the
air. Forthis purpose, they stripped off the earth to the depth of 8 or 10
feet. Excavations of this kind, eceupying acres in extent, occur about
3 miles west of H. Lear’s, on the Flint Ridge road. Their number
and extent indicate -that this was a favorite place of resort with the
Indians, for procuring implements of warfare. I have observed simi-
lar excavations in Jackson county, but less extensive. These “dig-
gings™ as they are provincially termed, many believe were made ia
search of the precious metals. This opinion is prevalent along the
whole region traversed by the buhr, and money and labor have been
freely expended in fruitless explorations. The *““mineral rod” too,
has performed its part in propagating the delusion.

Inclination.—Conformable to the adjacent rocks.

Thickness.~~From 2 to 6 feet.

Note.—To show. the relation between the buhr and the associated
rocks, I' will subjein the following section, on the land of Joseph
Baird, sec. 11, Hopewell township, Lieking county:
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FT. IN
1 "Buhr. ........................................................... 4
2, Shale cevrerereriisratitotisnarierisesaroinacss airssaiaians, 10
8. Hornstone -ece:-eovesrecrnreesanenas ceeree 1...-4
4. Grey cherty 1iMeStone «rrevercorarssaniaranaiaiianie, eeseane 5
5. Shale—dark--ccceerererrorntriananiie cicenen o TNV 30
6. Shale—l]ght blUe +iereeecctearanreriaiencrnnrereccnianns saen 10
7. Coal-eseacrrrernnnnn, -
8. Shale_hght Dlig@eeceereeraiienatenneiienene cniitrennanaiian, 10
9. Slaty SANAStONE s ceesarsrttnioireraiisetasttssian.e rerssdsenessB
. 10. Yellow shale cceveieeeniaiannnnn. severaee secnstecs o sse.ane 15
11, Tron Ore-csceceesriiiiriniiinain s §
12. Shale—dark: .o =eceeeeees covreneienas L 11}
13. Iron ore:seceeeese s e v carettareeacnearasatiecareasanacsanantnnns 1. 4
14. LimestOne—DrOWI «--seceeerrereriariiierreineicecsnineneses
15. Light blue limestone:- e e sreecee veriiotietarsiininaninas, 6
16. Compact sandstone s eeersese resrees etserersnace sarsscienes 40
1587

The iron ores, in this section, are of a good quality, and probably a
eontinuation of the beds wrought at Dillon’s furnace.

SHALES.

Shale is one of the most abundant rocks in this series. It forms the
matrix of most of the iron ores, and the roof of most of the coal beds.
Its colors are yellowish, pale blue, and black. Some of the beds are
so highly impregnated with bitumen, asto be inflammable. From the
quantity of pyrites intermixed, they disintegrate on exposure to the air.

Economical uses.—Alum, or sulphate of alumine and potash, is found
in many of the shales, but has not been observed in sufficient quanti-
ties to be of much economical value. The clay resulting from their
disintegration, is used in pottery a few miles west of Zanesville, on
the national road. It is extremely plastic and free from grit. The
articles manufactured here, are of a superior kind and command a good
price. I was unable to gather any statistics as to thie amount of pot-
tery manufactured at the various establishments, or the nett proceeds
resulting from the sale. Some of the clays in connexion with the coal,
are white and almost unctuous to the téuch, and I doubt not, on experi-
ment, they will make good fire brick. Common clay abounds in every
part of the county to such an extent as to render it needless to specify
localities. It is generally mixed with more or less silicious earth—
derived from the associated sandstones. The brick made of this ma-
terial, in Muskingum county, is not of a superior quality. This is
attributablé not so much to any defect in the material, as want of care
in the manufacture. The best brick contain about one proportion of
sand to three of clay, and to enable them to stand the vicissitudes of
the weather, they should be thoroughly burned, almost to vitrifieation.
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LIMESTONES.

There are at least eight beds of limestone in this series. The up.
permost bed is found near the summit of Norwich hill. It is non-fos-
siliferous, and quarried to some extent for the national road. It has
the appearance of having been made up of the fragments of pre-exist-
ing rocks.—Thickness, three feet. "I‘he second bed is about 100 feet
below, and contains numerous marine shells.—Thickness, two feet.
The third crops out about 100. feet above Big Salt creek, where it
is quarried for the road—-on the land of Mr. Henderson. It is of a
buff color, destitute of fossils, and does not calcine.—Thickness, six
feet. A bastard limestone is found near Jackson, a few feet below
the coal, where it is quarried for the road. A limestone occurs on
the land of Mr. Pringle, about four miles south, under like circum-
stances, which I think the equivalent of this bed. On the summit
of Putnam hill, a thin bed of limestone occurs, of a buff’ color, and
fossiliferous. About sixty feet below there is a bed of blue limestone,
which is extensively quarried for burning. It can be readily recog-
nized by the encrini which accompany it through its whole course—
some of which are two feet in length. It extends as far west as Mt.
Sterling, and is the most valuable stratum in the district.—Thickness,
four feet. In the bed of the Muskingum there is another stratum,of a
dark blue color, which affords an excellent material for carbing. This
stratum contains large uniones, in a beautiful state of fossilization. One

eculiarity about this rock is, that it breaks into quadrangular blocks.

have noticed this in the beds-of the Muskingum and Moxahala, where
large surfaces are exposed. I also noticed it on the farm of Col.
Chambers, where the rock is laid bare in the bed of a run, for a dis-
tance of 100 yards; the blocks are as regular as though fashioned by
the hand of the mason. The next bed of limestone crosses the nation-
al road near Kent’s run, and a good section ¢an be obtained on the
the land of Mr. Green, where it has been quarried to a considerable
extent. It is blue, and countains few fossils.—Thickness, fourteen feet.
The last bed noticed, is found near Brownsville. It is fissile in its
structure, contains marine shells, readily crumbles on exposure, and
is intermingled with chert and shale. As a material for roads it is
comparatively worthless.

Economical uses.—Most of these beds calcine into lime, and af-
ford the best material for roads which this region contains. Great
caution, however, should be exercised in their selection. The observ-
er should recollect, remarks De La Beche, that the stones placed upon
roads are exposed -not only to friction, but the pounding or crushing ac-
tion of the weights which roll over them, and consequently, that a tough
as well as a hard substance is required. Rocks differ exceedingly in
these qualities, and those persons who have paid attention to the kind of
stones thrown on roads, must have remarked how frequently hard stones
are preferred by surveyors and others, when tough materials were to be
obtained equally near and cheap.* ‘

* How to Observe, pp. 299, 300.
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SANDSTONES.

These beds appear to be composed of sand, sometimes united by a
calcareous cement; sometimes by ao oxide of iron ; but more frequently
by concretionary action alone. Their toughness and cempactness de-
pend upon the degree of crystallization. ,

There are several beds of good sandstone in the region examined. Qp
the dividing ridge between Salt creek and Buffalo fork, in the townships
of Rich Hill and Meigs, a thick bed of sandstone makes its appearance.
This ridge is among the most elevated points in the county, and from it
the eye ranges over an expanse of twelve or fifteen miles. The sang-
stong is scattered over the surface in large isolated blocks, as though they
had been reft from the parent bed by some disruptive force. Some por-
tions of this rock resist the weather, while others crumble rapidly when
exposed. The atmosphere may form a chemical combination with_the
substances in the rock, since it contains, in many places, salt petre or ni-
trate of potassa, in considerable quantities. A natural bridge, with a
span of 18 feet, has been formed on this ridge from the disintegration of
the rock. . -

Near Cumberland a beautiful flagging stone is quarried, which splits
in smooth faces and is very durable. The sand is fine and the mica
disposed in horizontal plates, so that it fractures in flat surfaces.

A durable stratum of sandstone crosses the national road near Big
Salt creek, which is compact and homogeneous in its structure.

Two strata of sandstone are found at Zanesville, from which vast
quantities of stone are taken for the public works. The principal
quarries are Mathews’, Burwell’s, Spaulding’s, Monroe’s and Roberts”.

Above Zanesville this rock comes to the river in bold precipitous
scarps, and in many instances, their bases have disintegrated so as to
form deep coves and grottoes. }

Near Dresden 1t is quarried and transported to Zanesville, where it
is used in the manufacture of crown glass, at the works of Mr. Rob-
inson. The best material for this purpose, is that which is destitute of
mica and oxide of iron. It is first burned and then crushed under a
roller.

Ripple marks are found on many of the sandstones. The most
distinct observed, are on the fissile sandstone at the head of Market
street. The furrows.are in some cases deep and in others gentle, in
proportion to the agitation of the water, at the time of their formation.
The undulations are so perfect and entire, that the beholder is impres-
sed with the belief that he sees before him the bed of the primeval ocean.

These sandstones constitute the principal building material in this
section of the State, and evidences of their durability may be seen in
the culverts and bridges on the national road. The underpinning of
the court-house at Zanesville, though exposed to the vicissitudes of the
weather for a period of 30 years, is as perfect as when first laid.

SALT SPRINGS.

These originate in this series of rocks, and may, therefore, be prop:
erly described under this division. Dr. Hildreth has written so lucidly
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and minutely on this head, that I have few additional particulars to
communicate.

- Legislation on the Salines. Among the propositions submitted by
Congress to the people of the Eastern Division of the North Western
Territory, one was, that the six miles reservation including the salt
springs, commonly called the Scioto salt springs, the salt springs near
the Muskingum river, and in the Military Tract, with the sections of
land which include the same should be granted to the said State, for the
use of the people thereof, the same to be used under such terms and
conditions as the legislature of said State should direct: Provided,
That the said legislature should never sell nor lease the same for a
longer period than ten years, (vide act of Congress 1802, §7. 1,
Chase’s stat. 72.) This proposition was acceded to by the convention,
which met at Chillicothe on the first Monday of November, 1802,

In 1804, the legislature directed that a person should be appointed
to make a careful examination of the Muskingum salt springs—ascer-
tain the strength and quantity of the water, and the extent and space
in which it wés to be found (2, O. L. L. 113.) In addition to this, he was
authorised to lease the springs for a period not exceeding one year.
In an amendatory act of 1809, the agent was instructed to give the
preference to those who had made improvements on the salt reserva-
tions. (7,0.L.L.144.) The Governor was authorised to appoint the
agent to lease the springs and collect the rents. (Ib. 213.) In 1810,
Thomas Sarchet, sen., John Sarchet and Peter Sarchet, jr., were au-
thorised to occupy the Muskingum salt works for three years at the
rate of $60, with a proviso, that the rent should abate if they suc-
ceeded in the substitution of stone coal in the place of wood. (8, O. L.
L. 215.) In 1812, the legislature directed the rent should be redus
ced to $50, if they succeeded in procuricg water of such strength that
600 gallons would make a bushel of salt. (10, 0. L. L. 126.) In 1814,
the legislature passed an act, releasing them from the provisions of the:
preceding acts. Thus far, the salt springs had not been productive
of revenue, either to the lessces or the State. Water of greater
strength had been procured on the Muskingum, so that the state works
were profitless. Accordingly, in 1826, the consent of Congress hav-
ing been obtained, the Legislature directed that the Salt Reservation in
Muskingum couaty, be surveyed and exposed for sale on the July fol-
lowing.

ngz,gg and extent.—Borings for salt water have been made all along
the Muskingum river in this county, at short intervals; also, on Mox-
ahala, Licking and Salt creeks. In every instance, I believe, water
has been procured; but in many instances ‘it was so deficient in
strength or quantity, as to render it unprofitable to evaporate. Not
less than 60 wells have been bored in this county alone. As a gen-
eral thing the water increases in quantity, in descending the river and
is reached at a greater depth, which is nearly conformable to the
inclination of the strata. The wells at Taylorsville are sunk about
450 feet; but one was sunk more than 800 feet, without procuring
an additional quantity of salt water. At Chandlersville, the depth of
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the well is about 350 feet; at Zanesville, 258 feet; six miles aboye
Zanesville, about 200 feet.

Chemical Composition.—Few, if any, of the salines have been made
the subject of analysis. A notice of the ingredients of the water
as well as the proportions in which they exist, will be deferred to an-
other time.

Temperature of the wells—The temperature of the salt wells is, so
far as I have observed, higher than that of fresh water wells. I haye
made but two experiments——and those on the same wells.

1. Temperature of the atmosphere.«.oeerniciniiiennen., 92° Fahr.
“ “ a salt well 400 feet deep:---seserverenin 832 «
I ¢ fresh water well 30 feet deep ............. 58 “

2. 43 11 atmosphere .................................... 580 -«
« 6 salt well-eerererreeeaannnni 552 «
[13 [{3 fresh water well ............................ . 540 ‘§

Dr. Hildreth states* that ¢on applying the thermometer to one of
the deepest wells at McConnelsville, being 819 feet, the water as it
rushed up from the bottom of the well was {ound to be only 52° which
is very near the mean temperature of the spot. Ina well 400 feet
deep, the wuter as it rises is 50°,and in a fresh water well 40 feet deep
53° near by the salt well.”

From these experiments, we can derive nothing satisfactory. The
temperature varies in different wells, and these variations are far from
being constant and uniform, even in the same well.

Origin of the Salt Springs.—The most plausible theory as to the
origin of salt is, that it was deposited from the waters of the primeval
ocean. It is not difficult to imagine,” remarks Dr. Beck ‘““that these
waters may have remained in various places after the general subsi-
dence, and that by long continued evaporation they have been brought
to the state of concentration which we find in the brines. The extent
to which this evaporation must have been carried, in the present in-
stance, will appear from the fact that sea water rarely contains more
than four per cent of saline matter.” The salt, I am led toinfer, ex-
ists in minute particles in the rocks, is dissolved by the water percola-
ting through the incumbent strata, and comes to the surface in the
formof brine. An opinion exists among the borers that the brine is
confined to particular strata——they speak of an upper and lower salt
rock. So far as our observations extend this is incorrect. It has
been found in the mountain limestone, at Delaware, and in the shale
imposed upon it at Circleville and Chillicothe. The brine at Jackson
issues from the conglomerate. Fragments of this rock in some-cases
when exposed to a moist atmosphere are incrusted with salt. “The
berings at the latter place also extended into the fine grained sand-
stone. The wells in Hocking Valley and probably the deep wells in

* 24 vol. 8. J. p. 67. + N. Y. Geol. Rep.-1838, p. 14,
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Morgan county extend into the conglomerate, while the wells above
Zanesville probably do not reach it. The reason why brine is found
in sandstone, is that is so porous that water permeates freely through
it, while the shales and limestones, being impermeable, form a water-
bearing level and create subterranean reservoirs in the sandstone. The
conglomerate, from the porousness of its structure, admits of a fres
passage for water, which dissolves the saline ingredients, and is the
source from which we should expect the greatest supply of brine.

SALT WELLS.
The following list comprises the principal wells which have been

bored in Muskingum county. Those which are worked, are indicated
by an asterisk:

NAMES OF WELLS. SECTION. WHERE SITUATE.
* Henderson’s - - - 32 Blue Rock township.
* West’s - - - - 32 do.
Dillen’s - - - - 32 do.
* Findley’s - - - - 8 do.
* Culbertson’s - - - 30 do.

« - - - 30 do.
* o« : - - 29 do.
* Roberts’ - - - - 17 do.
* Ayres’ - - - - 20 do.
* o« - - - - 17 do.
* 4 . - - - 8 do.
# Johnson’s - - - - 9  Brush Creek township.
* o« - - - - 9 do.
* Neff’s - - - - 8 do.
* Whittaker’s - - - 8 do.
* Swingler’s - - - 17 do.
* Bliss’s - - - - 6 do.
Lenhart’s - - - 17 Newton township.
Stokeley’s - - - - 34 do.
* Neff’s - - - - 32 Salt Creek township.
* Chandler’s - - - 29 do.
Sarchett’s - - - - 14. do.
Chandlers - - - - 14 do.
* Groves’ - - - - 32 do.
* Taylor’s - - - - - 30 do.
; _ - - - - 32 do.
* Taylor’s - - - - 30 Wayne township.
Dillon’s - - - - 6 do.
* Ayres’s - - - - 10 do.
*owow - - - 10 do.
Davis’s - - - - 22 Perry township.
Whipple’s - - - - 1 Springfield township.
Granger’s - - - - 5 do.

13 poc. No. 22—GEO. REP.
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NAMES OF WELLS. SECTION. WHERE SITUATE.
Culbertson’s - - - - 5 Zanesville township.
Pierce’s . - - - 5 do.
Hampson’s, - - southwest part of Washington township.
* Blocksom’s, - “ “ do.
* Burwell’s, - - “ G do.

11 - - (13 [11 do.

113 - - 113 13 do.
* Burbridge’s, - “ “ do.
* Herrick’s, - - - - east part of Falls township.

113 - - - - “ 13 dO.
Chambers’, - - - -« “ do.
Dillon’s, - - - - centre do.
Jackson’s, - - - - east part of Muskingum township.
Mape’s, - - - - northeast ¢  Madison township.

This list includes 47 wells; there may be two or three which have
escaped my observation. T'wenty-six of these are worked to a great-
er or less extent. Some of these wells produce 10,000 bushels of salt
per year, while others produce ene half of that quantity. We will
suppose that, on the average, each well yields 4,000 bushels per an’m.
Adopting this as the criterion, the amount of salt annually manufac-
tured in Muskingum county, would equal, in round numbers, 100,000
bushels. 'This, at 40 cents a bushel,(the price for the last two or three
seasons,) would amount to $40,000 00

1 found it impossible to obtain from the manufacturers, any statis-
tics as to the quantity annually made. In the absence, therefore, of
positive data, I have resorted to a mode which can be regarded only as
an approximation to the truth. It is desirable that the manufacturers
keep statistical accounts of the amount annually made.

Process of Manufucture—The water is pumped by means of horse
power, from the well into a large cistern, from which it is conducted
by pipes, with stop-cocks, to the kettles where it is evaporated. These
kettles are elevated three or four feet above the ground, under which
passes a flue. Coal is employed at most of the salines, for effecting the
evaporation. After having been reduced toa certain degree, the brine
is transferred to a cistern, where it deposites a red ochrey sedimerit;
it is then placed in the.-graining kettles, together with'a small quanti-
ty of beeves’ blood. The impurities rise to the top and are skimmed
off.  When the water has evaporated, the salt is transferred to an in-
clined trough, so that the bittern may run off; and is afterwards placed
in a sheltered place where it is suffered to dry, previous to packing.
Beeves’ blood is, [ believe, the only purifier added. “Itis a very com-
mon practice,” remarks Dr. Beck, “at the Onondaga. works, to add
lime to the brine contained in the reservoirs, and the same substance
is also sometimes thrown into the kettles during the boiling of the salt.
The addition of lime, if properly inade, expedites the process of man-
ufacture, and does not, in the least, impair the purity of the salt.” I’
should observe, however, that the advantage gained by the use of lime,
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depends upon its purity and the time allowed for its precipitation be-
fore the salting commences. When added to the salt during the boil-
ing, it impairs its. purity, and may be a fraudulent operation unless
great care is taken in again removing it by the pans with which the
kettles are supplied. The correctness of these views will ‘be evident
on recurrence, to the changes which the addition of lime causes in the
composition of the brine. The excess of carbonic acid which holds in
solution the carbonate of lime and oxide of iron in the raw brine, com-
bines with the added lime and causes a deposit of the whole insoluble
carbonate. Moreover, the lime decomposes the chloride of magnesia,
and there result chloride of calcium held in solution, and magnesia pre-
cipitated.” “It seems to me, thercfore, that there can be no good objec-
tion to the use of lime, if it be tonfined to the reservoirs, as it causes
the more speedy separation of the earthy matters, and renders the
subsequent salting more rapid and perfect. Butlwould repeat, that in
order to secure its beneficial effect, the lime should be in as caustic or
pure-a state as it can be conveniently obtained.” “With regard to the
addition of this substance while boiling, I can only say, that if the Te-
sulting earthy matters be carefully removed, its use may be tolerated;
but it cannot be concealed, that in such cases there isa strong tempta-
tion to hurry the process to completion, and thus to mix up the earthy
ingredients with the salt.”*

Carburretted Hydrogen gas is disengaged from nearly all the salt
wells, in considerable quantities. Petroleum, or mineral oil, is con-
tained in some of the wells at Norwich, in such quantities as to render
it highly disagreeable to the taste.

CONGLOMERATE.

The coal measures repose on a formation, to which the name con-
glomerate, or millstone grit, has been applied. It is composed of
quartzose pebbles and coarse-grained sand agglutinated together—the
debris of primitive rocks. This is its general character; but in many
places.it assumes a finer texture, and passes into a hard, compact sand-
stone, with few pebbles interspersed. Irom the Ohio river, near
Portsmouth, to Licking river, it is found at short intervals, cropping
out in abrupt, precipitous ledges. About 5 miles from Nashport,
where the canal enters the Licking, the conglomerate appears under
circumstances of peculiar beauty. 'I'he cliffs rise to the height of near-
ly 100 feetyand are crownmed by a luxuriant growth of forest trees.
They sometimes project over 30 or 40 feet, forming spacious caverns
or grottoes. In one place, a streamlet falls over a precipice in an un-
broken cataract of about 80 feet, and is received in a basin which it has
“worn in the rock below. Nothing can be more grateful than one of
these retreats during the sultrinessof summer. “Black Hand,” isa iso-
lated mass of conglomerate jutting over the water, at the base ef which,
is excavated the towpath. [t derives its name from ahuge hand, (said

* N. Y. Geological Report, 1838, pp. 32-3.
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to have been carved by the aborigines,) pointing over the stream,
which was destroyed during the excavation of the towpath.

Rude delineatians of animals are said to exist on this rock; if so,
they escaped my observation. ‘The conglomerate is also exposed by
the race way, near the entrance of the gorge. There it dips to the
N. N. E. at the rate of three feet in ten, or little more than 15°. Rip-
ple marks, running nearly in the line of the dip, were gbserved as
well as indistinct fucoides. It is stratified, breaking into layers from
a few inches to three feet in thickness. For two or three miles along’
the Licking it is quarried, and is the material of which the locks on
the canal, and many of the culverts on the national ro~d are construct-
ed.. This rock extends nearly to Newark, and may probably be found
capping the highest hills beyond. Where it crosses the national road,
it looses, in a measure, its conglomerate character, and appears under
the form of a coarse, hard sandstone. Constituting, as in all proba-
bility this rock formerly did, the delta of an ancient river, we ought
not to expect a homogeneity of character, or vniformity of thickness;
for, in the detritus brought down from the primitive mountains—of
which the secondary rocks appear to have been formed—the pebbles
would be deposited first, the coarser materials next, while the finer
particles would be borne far out into the ocean. In some instances,
this rock is made up of alternating layers of pebbles and sand; as
though, in a turbid stage of the water, pebbles only were deposited,
while, in a more tranquil state,nothing but comminuted sand was held
in the curreat. The mean thickness of this rock is about 100 feet.

Organic Remains in the coal measures.—Throughout these mechani-
cal deposits, are entombed, in great profusion, the relics of a former
world. “These medals, as they have been aptly termed, struck by
nature to commemorate her revolutions,” disclose to us the history of
the past; of the perpetual mutations which the earth has undergone
in the uplifts of mountain chains, and the submersion of continents.

The remains in the sandstones, consist of the trunks of irees and
gigantic arundinaceous plants. The most common are of the family
Lycopodices and Equisetaceee. Several species of Lepidodendra have
been observed, some of which are two feet in diameter, with their scaly
stems as perfect as when first deposited. Some idea may be formed
of the exuberance of the ancient Lepidodendra, from their analogues
of the present day, which are generally creeping plants like the mess-
es,ahd rarely attain an elevation of 40 inches.

Calamites, of immense size, are also found, and the Sigllaria with
its bristling spines standing out in every dircction, perfectly preserved.

The shales afford the most beautiful and varied display of fossil
ferns. The ground work is light, while the leaf is black; and every
minute foliation and fibre is displayed in great perfection. I haveob-
served several species of the Neuropteris, Sphenopteris and Pecopteris,
some of which are undescribed,and three species of Asterophyllites, be-
sides other plants, the generic character of which has not been ascer-
tained. For this reason I have deferred giving a catalogue of the
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vegetables which accompany the coal. Few places in the world, per-
haps, afford them in such abundance and perfection as the mines about
Zanesville. Many of the plates in the splendid work ¢ Histoire des
Vegetaux Fossile,” by M. Adolphe Brongniart, were figured. from speci-
mens furnished him by the late Ebenezer Granger, Esq.,or from draw-
ings sent by W. A. Adams, Esq..—all of which were procured near
Zanesville. Among that collection were the Neuropteris Grangeri,
named in honor of the first gentleman; and the Poacites lanceolata,
vegetables which have been found only at Zanesville. "Dr. Hildreth,
also, in his admirable article in the 29th volume of Silliman’s Jour-
nal, has figured several of the plantz of this vicinity.

The limestones, which alternate with the coal measures, contain
marine animals, the principal of which are spirifera, producti, tere-
bratulze and encrini, the latter attaining a length of two or three
feet: No traces of vegetation have been observed in them, though
the contiguous beds often contain plants in great abundance. The
reverse, however, is not true, since marine shells have been observed
in the shale and cannel coal beds.

Their occurrence, under such circumstances, indicates that the
waters of the ocean must have been subject to mighty fluxes and re-
fluxes; and when we consider the number and the minute sub-divisions
of the intermediate beds, and the myriads of plants entombed, we are
drawn to the conclusion that ages must have elapsed between the in-
vasion and retrocession of the oceanic waters.

Range and extent.—Much of the matter which might, with.propriety,
be included under this head, has already been incorporated in the local
details of this report. The rocks described, embrace but an incon-
siderable part of the great coal formation of the Mississippi valley.

Inclination.—The strata generally incline to the E. S. E,, at the
rate of 35 or 40 feet per mile; consequently the line of bearing would
be N. N. E. Col. Whittlesey, at my instance, made several meas-
urements in the vicinity of Zanesville with a view of ascertaining the
precise dip. For this purpose, we selected the blue limestone, which
occurs in Putnam hill, as, from the peculiarity of structure, it could
be easily identified at remote points, and measured itin four directions.
The dip was found to be S. 87° F,, at the rate of 47.85 feet per mile.
This result is based on the following measurements:

1. From Meclatyre’s quarry to Roberts’ quarry; N. 74° 30’ E,,
1192.8 yards—descent 29 feet.

2. From Mclntyre’s quarry to the point of Putnam hill; 8. 5° W,
1668 yards—horizontal. )

3. From Putnam hill to Ballantine’s mill; S. 55° 15 E., 1,077
yards—descent 24 feet.

4. From the coal, by Putnam church, to the upper opening of coal
above Ballantine’s; N. 72° E., 931 yards—descent 26 feet.

This is, probably, greater than the mean dip. The strata are sub-
ject to local variations; thus, in the southeast part of Muskingum
county, they dip to the N. W. At Black Hund, as before remarked,
they dip rapidly to the N. E. They are, in every part of the district,
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more or less undulating, as though they had been subjected to a gentle
oscillatory movement when in a plastic state.

Thickness.—The thickness of the several members of this group,
from the fine-grained sandstone to the highest rocks in the eastern
part of Muskingam county, is, probably, between 1,200 and-1,400
feet. This can beregarded only as an approximation to the truth, since
an actual measurement is impracticable. :

Agricultural character.—The soil of the region traversed by the
coal measures is well adapted to wheat, corn, and potatoes. Some of
the best grain-growing regions in the State are on this formation. In
the eastern part of Muskingum county, the hills are high and .some-
what precipitous; yet, from the quantity of lime which the soil con-
tains, they produce excellent crops of wheat, even to their summits,
The bottom lands along the Muskingum river produce the best crops
of corn, while, perhaps, the section traversed by the conglomerate
is the best adapted to bulbous roots. The soil- of Flint Ridge
is naturally strong, producing good crops of wheat, and is well adap-
ted to apples, peaches, &c. The decomposition of the strata which
compose this assemblage of rocks, affords all the ingredients of a good
soil. The sandstones afford silicious particles; the shales, argilla-
ceous; and the limestones, calcareous. The only inquiry, therefore,
is in what proportions these materials should be blended to render
them the most productive. This can be done only by attending to the
composition and constitution of soils. Where there is an excess of
silex, clay is the proper remedy; where clay abounds, so that the
soil becomes cold and heavy, silicious sand is the best remedy.” Some
soils may be unproductive where no apparent defect exists in their
constitution. This may arise either {rom the presence of the salts of
iron or an excess of vegetable matter. In such cases, the difficulty
may be obviated by the application of lime. Quick lime s highly
destructive to vegetation; but, in a mild state, or in the form of a car-
bonate, is highly advantageous. Quick lime, therefore, should be
applied only when there is an excess of inert vegetable matter, and
carbonate of lime where the soil is” deficient in the calcareous prin-
ciple.

pDr. Ure, in his Dictionary of Chemistry, has some valuable remarks
on the subject of soils, from which we make an extract. ¢ The soils
which are most productive of corn, contain always certain proportions
of aluminous, or calcareous earth in a finely divided state, and a cer-
tain quantity of vegetable matter. The quantity of calcareous earth
is, however, very various, and in some cases, exceedingly small. A
very fertile corn soil from Ormiston in East Lothian, afforded in a hun-
dred parts, only eleven parts of mild calcareous earth; the finely divi-
ded clay amounted to forty-five parts. It lost nine in decomposed ani-
mal and vegetable matter, and four in watér, and exhibited indications
of a small quantity of phosphate of lime.

“A soil from the lowlands of Somersetshire, celebrated for producing
excellent crops of wheat and beans, without manure, I found to con-
sist of one-ninth of sand, chiefly silicious, and eight-ninths calearcous
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marl tinged with iron, and containing about five parts in the hundred
of vegetable matter. I could not detect in it any phosphate, or sulphate
of lime; so that its fertility must have depended principally on its
power of attracting principles of vegetable nourishment from water
and the atmosphere. Mr. Tillet, in some experiments made on the
composition of soils at Paris, found that a soil composed of three-eighths
of clay, two-eighths of river sand, and three-eighths of the parings of
limestone, was very proper for wheat.

«[n general, bulbous roots require a soil much more sandy, and less
absorbent than the grasses. A very good potato soil, from Varsel in
Cornwall, afforded seven-eighths of silicious sand;_and its absorbent
power was so small that 1CO parts lost only 2 by drying at 400 degrees
Fahr. _

«Plants and trees, the roots of which are fibrous and hard, and capa-
ble of penetrating deep into the earth, will vegetate to advantage in
almost all common soils that are moderately dry, and do not contain a
very great excess of vegetable matter.

“From the great difference of the causes that influence the produc-
tiveness of lands, it is obvious, that in the present state of science, no
certain system can be devised for their improvement, independent of
experiment; but there are few cases in which the labor of analytical
trials will not be amply repaid by the certainty with which they denote
the best methods of melioration; and this will particularly happen
when the defect of composition is found in the proportion of the prim-
itive earths.”

IV. FINE-GRAINED SANDSTONE.

This group is made up of beds of sandstone and argillaceous shale,
and probably, in its geological position, is a member of the mountain
limestone formation. The evidence on which this opinion is founded,
will be deferred to a future occasion.

Chemical and exiernal. characters—This sandstone is made up of
grains of sand finely divided, united sometimes by an argillaceous ce-
ment, but more frequently its consolidation is due to concretionary at-
traction alone. It color is white, yellowish, or purple, sometimes tin-
ged blue. As a general thing, it breaks into layers, varying in thick-
ness from a few inches to three or four feet. It contains, in places,
oxide of iron and aluminous matter, which cause it to exfoliate on ex-
posure to the atmosphere. Great care, therefore, is required in the
selection of materials for construction. Perhaps no rock in Ohio, is
so variable in its qualities as this. Those varieties which exhibit a
bluish tint, or turn red on exposure, should in no case be used in con-
struction where durability is required.

Range and extent.—This formation is a continuation of that de-
‘scribed by Professor Briggs, as occurring at Piketon, Waverly and
Chillicothe. In this district, its eastern boundary may be indicated’
by a line drawn from Jacktows, through Licking county, in an E. N,
E. direction. Its westérn boundary may be indicated by a line par-
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allel to the other, running a few miles west of Reynoldsburgh; in
Franklin county. This belt is about 20 miles in width, occupying the
greater portion of Licking and the eastern section of Franklin county.
It is, in most places, covered over with a coat of superficial materi:ﬂs,
noticed under the head of tertiary, so that its examination is attended
with a great degree of difficulty, and is seldom seen at the surface, ex-
cept where the water-courses have cut through this superficial coat.
It is quarried at Reynoldsburgh, and is the material of which the abut-
ments of the bridge over Black Lick creek are constructed. It dis-
plays the bluish tint beflore spoken of, and crumbles under the influ-
ence of the rains and {rosts.

At Gault’s tavern, one half of a mile east of Luray, it'is also quar-
ried. It is ofa yellowish color and very fissile, so much so, as to im-
pair its value. 'This rock is also quarried by Mr. Woodruff, about one
and a half miles southeast of Newark, on the Flint Ridge road. The
following strata were there observed:

STRATA. FEET.
1. Coarse-grained sandstone, compact. -«esesvierieneeinniinn. 1.5
2. Argi“aceous shale e e creee senese 8
3. Fine-grained SANASIONE e evrvrenrinaiis v ien il 20

Considerable quantities of stone are taken from this quarry and em-
ployed in Newark. Itis of a yellowish color, and much better adapt-
ed to stand the vicissitudes of the weather than the varieties before de-
scribed. [t has also been quarried at several points near Newark and
Granville. The stone is taken froma superior part of the formation,
and resembles, in its external characters, that which occurs at Wood-
ruff’s quarry.

Organic Remains.—In the lower part of this formation, no organic
remains were observed, but the upper part confains thém in great
beauty and abundance. They consist of encrini, ammonites, productd,
terebratule, spirifera, and others, the generic characters of which have
not been ascertained. The surfaces of the sandstone near Newark,in
many instances, are completely studded with the joints of encrini, and
present a varied and beautiful appearance. No vegetable remains
have been observed in this district, but in the southern part of the
State, I have seen beautiful impressions of fucoides.

Thickness.—No means exist of ascertaining the precise thickness of
this formation on the line of the section, as it never swells out into
ridges, and is rarely visible except along the borders’ of streams. It
may. however, be estimated at 400 or 500 feet ‘thick, which is much
greater than the average thickness. '

Inclination.—The inclination is nearly conformable to the accom-
panying strata. It may therefore be rated at 30 feet per mile to the
E.S.E. )

Economical uses.—Aside {rom its value as a building material, the
finer varieties may be employed for grindstones and whetstones.

Agricultural character—The soil resulting from the decomposition
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.of this rock, is sandy or loamy, with little calcareous matter intermix-
ed. It must be recollected, however, that the greater portion of ‘the
district traversed by the fine-grained sandstone, is covered over with
transported materials, so that very little of the nourishment afforded to
vegetation is derived directly from the disintegration of this rock. The
superficial materials contain sand, clay and lime, in a finely divided
state; the soil, therefore, is capable of great modification by varying
the component parts. The farms which are based on this formation,
produce corn, wheat, potatoes, &c. to which the soil is well adapted.

V. SHALE.

This formation consists of a thick bed of shale, separating the fine-
grajned sandstone from the mountain limestone.

External characlers.—It is black, or brownish black, in its color,—
fissile—of a dull fracture, and emits an argillaceous.odor when breathed
wpon.. This odor-arises from the oxide of iron intermixed, since pure
ghales emit no smell. In some places, it contains a small quantity of
bitumen, and emits a fetid-odor when breathed upon. This shale
readily imbibes water and exfoliates on exposure to the air.

p connexion with the shale, occur masses of carbonate of lime, re-
sembling septaria. They are of a spheroidal structure, varying ia
diameter from a few inches to three or four feet. They also differ in
their internal structure; some of them being amorphous masses, while
others are made up of concentric layers, formed around original nuclei.
Some of these.are so surprisingly regular-as to have been mistaken
for cannon balls, and have been frequently employed as ornaments to

osts.

Balls of iron pyrites are also imbedded in this shale, and can be ob-
tained in sufficient quantities for the manufacture of copperas. The
shale cliffs, in'many places, are covered with an efflorescence of alum,
which results from the decomposition of the pyrites. The mineral
springs, which abound in the region.traversed by the shale, derive
their medicinal properties from the solution of these salts.

Range and exteit~—~The line of junction between the shale and fine
grained sandstone is near Big Walnut creek, in Franklin county. At
that place, there is a section of nearly 25 feet exposed on the right
bank of the creek, and it extends thence nearly to the Scioto river. [t
seldom comes to the surface, being covered with transported materials
1o the depth of 50 or 100 feet. About two miles porth of Columbus,
it isseen ina gorge. The best opportunity for observing it in the
county of Franklin is, perhaps, on the Olentangy, near Worthington,
where a section of 70 or 80 Tfeet is exposed, with septaria imbedded.
This formation, probably, forms the underlying rock through a great
portion of the Scioto valley.

Thickness—The thickness of this formation, on the !ine of the.sec-
tion, is from 250 to 300 feet. )

Jnclination.—The inclination, according to Col. Whittlesey, 1s S.
81° 52’ E.,at the rate of 22.73 feet to the mile.

14 poc. No. 22—GEO. R.
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Organic remains.—No animal remains have been observed in thig
formation. A few indistinct impressions of vegetables, the generic
character of which could not be identified, were noticed a few miles
north of Columbus. . _

Agricultural character.—A cold, heavy, tenacious soil, made up prin-
cipally of clay. "The remarks made on ‘the agricultural character of
the fine grained sandstone, are also applicable to this formatien.

VI. MOUNTAIN LIMESTONE.

The series last described, reposes on a formation composed of beds
of limestone to which the terms “Mountain” and “Transition,” have
been appliel. ‘ _ '

Chemical and external characlers—The color of this Himestone varies
from a light grey to blue. It is sub-crystalline in its texture, and is
stratified in layers from a few inches to three or four feet in thickness,
being divided by thin beds of elay or marl. It is also intermixed with
chert or hornstone.

Range and extent.—The first place at which it emerges to the sur-
face on-ihe line of the section, is near the residence of Mr. W. Su]li:
vant, about 3 miles west of Columbus. This is a part of the great
limestone formation which underlies the whole of the Mississippi Val-
ley, extending to the Canadas, on the north, to Maryland on the east,
‘to Alabama, on the south, and Missouri, on the west, and occupying
more than one million of square miles.

Economical uses.—In beauty and durability, this rock exceeds all
others in the State. It is sufliciently compact to take a polish, and has’
been used in the construction of jambs, pillars and other ornamental
work. 1t is the material of which the Peniténtiary is constructed,and
the piers of the bridge across the Scioto, at Columbus. _

Organic remains.—Marine animals, belonging to the following fami-
lies, have been observed in this formation in various parts of the State.

Or THE ZooPHYTES, the Caryophylla, Turbinolia, Cyathophyllum, As-
irea and Favosites. .

Or THE MoLLusca, the Spirifer, Terebratula, Productus and Cardium.

OrF tHE CoNcHIFERA, the Melania, Delphinula,. Turrelella, Orthocera-
tites and Ammonites. v

Or THE CRUSTACEA, the Asaphus and Calymene, and others, the gent
eric character of which has not been ascertained.

At this stage of the survey, it has been deemed unnecessary to ap<
pend the specific names, where ascertained, as the catalogue would be
imperfect. Very many of the fossil plants and animals which occar
in the formations of this State, are undescribed. In fossil botany and
zoology, there is an ample field for the palzontologist.

CONCLUDING REMARKS.

In bringing to a close this report, I am aware that it contajns many
mmperfections, but it will be recollected that the board, during the:past



[ Doc. No. 22. ] 107

season, have labored under many disadvantages for the want of means
to prosecute the survey with vigor and success.

I have also incoporated in the details of this report, some facts not
strictly economical, bccausé this was deemed the most suitable occa-
sion to lay them before the community. ‘From the local knowledge of
individuals, I have derived much assistance during the past season.
"The valuable and exact maps of Muskingum and Licking coumies; by
Wyllis Buell, Esq.yhave greatly facilitated my labors.

Specimens illustrative of geology of this region have been deposited
in the State cabinet. - i _

From'the details embodied in this report, it will be seen that this
region is amply stored with those minerals so necessary to the wants
and conveniences of man. The iron ores, the vast accumulations of
fossil fuel and the salt springs will prove permanent sources of wealth,
net only to the region which they pervade, but to the State. Spread
over these deposits, is a soil of unsurpassed fertility, which yields to the
husbandman a sure return. With such résources within her borders,
and peopled with an enterprising and intelligent population, Ohio must,
at no distant day, occupy an enviable rank among the States of the

Republic.
J. W. FOSTER.

NotE.— Explanation of the section—The section appended to this
report is designed to represént the order of superposition in the differ-
ent rocks, between the Scioto river and the eastern line of Muskiagum
county, a’'distance of about 70 miles. It has been compiled after re-
peated observations at different points, and- is believed to be substan-
tially correct.

The principal beds of coal and iron ore and limestone, together with
the buhr, are indicated. - I found it impracticable to put down'the dif-
ferent beds of shale and sandstone, since they frequently alternate
many times, at short intervals. The scale of length is 2 inches to the
mile, and corresponds with the scale on which the county maps are
constructed. The scale of height is 400 feet to the inch. In conse-
quence of this double scale, the inclination of the stratais greatly ex-
aggerated. - Had I adopted a uniform one, it would have been difficult
to represent the physical features of the region, and much more, the
relative thickness of the different beds. For the line of 'the section,
I selected the national road as the height of most of the elevations had’
been ascertained with sufficient accuraty for the purposes of this sec-
tion. '
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REPORT OF MR. BRIGGS.

To Prof. W. W. MaTHER,
Principal Geologist of Ohio:

The counties assigned me for.examination during the past season,
are Wood, Crawford, Athens, Hocking and Tuscarawas. They are
situated in different parts of the State, and taken together, embrace
not only the principal rock formations with their associated minerals,,
but almost every variety of soil in the State. Besides the detailed
examination of these counties; in the discharge of my appropriate du-
ties, I have collectéd many valoable facts relative to the geology of
others, Whlch will be incorporated in a future report.

The opinion is prevalent lo some extent, that the eastern, or that
portion of the State embraced in the coal measures; is only to derive
a_direct benefit from this survey. Such an opinion is erroneous.—

‘ he western counties will be highly benefited by an agricultural sur-
vey of their respective territories,\-by analyzing the different soils,
by bringing to light valuable beds of marl—and pointing out the best
methods of cultivation. In this view alone; the direct utility which
would result from the survey; would more than, compensate for the
cost. In addition to this, the western region of the State contains
vast depos1tes of peat, bog iron ore and limestone, together with rmin-
eral springs, which will prove valuable for their medicinal properttes

That the reader may the better understand this report, it is deerhed
necessary to refer to the labors of last year. Accompanying my re-
port of 1837-8, is a profile section; showing the relative position of the
rock strata’ in the south and southeastern part of the State. The
geological outlines as there indicated, I have found'to be applicable,
not only to thatsection of the State, but also, with a few local and un-
1mp0rtant variations, to that portion which has come under my obser-
vation during the present season. With the exception of the “calca-
reo-silicious rock” of Dr. Hildreth, the groups of strata as there de-
scribed, have now been traced from the Ohio river, nearly to lake Eries.
fndlvxdual and subordinate layers; it is true, could not be identified at:
remote points.

¥5 poc. NO. 22—GEO. REP.
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On the vertical section attached to this report, is indicated the geo-
logical position of the counties examined during the past season.*—
These formations or groups, dip slightly to the east, or east southeast,
and in traveling from east to west, across the State, we pass over their
out-cropping edges, as they successively emerge to the surface.

I. The limestone deposite, indicated by this numeral, forms the
rocky strata of the counties in the western part of the State. The
point where it dips beneath the water courses and disappears beneath
thesincumbent. strata of shale, sandstone, conglomerate &e., may
be represented” by an irregular line drawn from the -east part of Ad-
ams county, on the Ohio river, to the quarries about three miles west
of Columbus, on the Scioto; thence through Delaware, Marion and
Crawford, to Seneca county. Here the line, inclining more to the
north east, runs through the west part of Huron county, to lake Erie.

I1I. This division of the section represents a stratum of dark carbona-
ceous or bituminous shale, from 200 to 300 feet in thickness.

It is found along the Scioto valley,in the counties of Scioto, Pike,
Ross and Franklin; on Alum creek, in Delaware county; on the San-
dusky river, in the cast part of Crawford; and also on the Huron river.

II1. This division of the section represénts what was described in my
former reportas the Waverly sandstone series. This fine-grained sand-
stone, which is of. so great value in an economical view, I have traced
through the counties of Scioto, Ross, Pike, Jackson{ Pickaway, Fairfield,
Delaware, Knox, Marion, Crawford, Richland and Huron. =~

IV. This division represents a formation to which the term conglom-
erate has been applied.f It ranges in a line nearly parallel to the pre-
ceding division; and from its super-position in the series, is found a few
miles east of the region traversed by the fine-grained sandstone.

V. This division embraces a series of beds consisting of sandstone,
limestone, shale, coal and iron ore interstratified with one another, to-
gether with the“calcareo-siliceous rock” of Dr. Hildreth. The last
rock has been traced from the Ohio river through all the intermediate
counties, to Coshocton and Tuscarawas. This division, which includes
all the rocks above the conglomerate, aside from the superficial materials,
is known by the name of the coAL MEASURES. _

Having given a brief outline of the different formations in the State, I
now proceed to detail the geological structure of the counties embraced

_in this report.

WOOD COUNTY.

It was my intention to complete a survey of this county in the. early
part of the season; but in consequence of the long continued and heavy

xFor a more particular description of these formations, see Ohio Geol. Report, 1837-8, p. 74.

t On the profile section attached to my report of last year, thé conglomerate was erroneous-
ly represented as capping the hills west of the Scioto valley. This was a mistake of the delin-
eator which escaped my observation. It is not improbabie however, that this stratum may be
found to eap some of the highest hills west of the Seioto.
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rains, the investigations were postponed until the latter part of June.
Even then, the waters, retained by a level and imperfectly drained coun-
try, rendered “the examinations difficult and disagreeable. As I was
anxious, also, to see the excavations which . were to be made in the con-
striiction of the road from Perrysburg to Lower Sandusky, it was thought
advisable to leave the completion of the survey of this county till the lat-
ter part of Autumn. But I have not been able to accomplish this, as T
then expected. The mostimportant part of the work, however, has been
accomplished, and a few interesting localities only remain to be visited.

I would here acknowledge my indebtedness to Messrs. Davis and
Smith, of Perrysburg. The former, as county surveyor, had visited
every part of the county, and saved me much labor by directing my at-
tention to such places as were worthy of examination. ~ The latter, by his
local knowledge and personal attendance during my examiations, render-
ed me essential services.

SURFACE OF THE COUNTRY—GEOLOGICAL POSITION.

By reference to the vertical section. attached to this report, it will
be seen that the. geological position of "Wood county is on the great
limestone formation. ‘'I'he rock, though generally concealed, often lies
near’the surface,-and seldom, probably, at a greater depth than 150 feet
below it; over which is spread a coat of superficial materials, con-
sisting of sand, clay, gravel, &c. 'The undulations®of the surface are
so glight that the whole county may be considered a_vast plain, with
a gentle inclination to the lake. The greatest elevations are not, per-
baps, more than 60 or 70 feet ahove the water courses. T'he principal
streams are the Maumee, Touissant and Portage. The former, is a
beautiful, rapid river, forming the northwestern boundary of the county;
the two latter are sluggish streams, watering the southeastern portion.

A large part of the county is occupied by a low, level tract of land,
kpown by the name of the “*Black Swamp.” The soil supports a very
dense growth of forest -trees, among which beech, ash, elm, eak, cotton
wood and poplar, most abound. ‘i‘he branches and foliage of this mag-
nificént forest are almost 1wpenetrable to the rays of the sun, and its
gloomy silence remained unbroken till disturbed by the restless emigrants
of the west. Here roads have been constructed, farms cleared, and
houses erected in situations which, a few years since it was supposed, un-
reclaimed by the hand of man, would always remain the peculiar abode of
the reptile and the habitation of the wild beast.

Another portion of the county is composed of wet prairies, traversed by
irregular ridges of sand; the former producing a heavy growth of prairie
grass; the latter sustaining, beautiful woodlands, called, in the language
of the country, oak openings.

A few of the more southern townships are volling woodlands, which,
when cleared, will be well adapted to the cultivation of grain and grass.

The stratified deposits of this county will be described under the fol-
lowing divisions:

Ist. LimEsTONE DEPOSIT; and,

2d. SUPERFICIAL MATERIALS BY WHICH IT 18 COVERED,



112 [ Doc. No. 22. ]

1. LIMESTONE DEPOSIT.

The limestone which is found in this county, though not belonging ta
the superior part of the stratum; is not far below it. The racky layers
are generally concealed beneath the clays, gravel, loam, &c., which form
the surface, but they are occasionally disciosed along the beds and banks
of the principal streams, and sometimes in other situations, emerging to
the surface, form narrow and slightly elevated limestone ridges. 'The
rock is mostly destitute of organic remains where it has been examined;
the only trace of them being a few fragments of radiated animals which
were ohserved in the vicinity of Gilead. This limestone appears to be
variable in external character and mineral composition at different places.
In general, iowever, it'may be described as a light colored, or yellowish
silicious limestone; yet, in one or iwo localities, it contams little sili-
cious matter, is darker colored, compact and slightly sub-crystalline. In
some places the silicious particles in the limestune are so abundant that
it might, with propriety, be termed a calciferous sandrock. v
" Economical uses—Locaclities. of limesione—The limestanes of this
county are not only of importance as affording good materials for build-
ing, but, perhaps, are still more so for agricultural purposes, for which
they have not yet been tried,

They have been quarried, and only used for the manufacture of quick-
lime, and as coarse materials for constructing buildinigs. There is little
doubt that some of the varieties may be used for ornamental work:

Limestone of Maumee Valley.—This requires more careful exami-
nation than has yet been made: The bed of the Maumeée river, with
few interruptions, is limestone from the head of the rapids at Gilead,
nearly to Perrysburg. Below the rapids—between the latter placé and-
Marengo—it has been quarried from the bank of- the river at low wa-
ter. Not far from this place, the limestone, for a short distance, forms
the bed of the river. Two or three miles above Perrysburg, the rock
has been quarried to manufacture quick lime. Here it occurs in lay-
ers from a few inches to a footin thickness, and is sandy and light
colored. Some of the slabs from this quarry can be used for flag
stones. Between Miltonville and Otsego, the sandy variety of lime--
stone has been used in the construction of a house, in which the mate+
rial appears to endure unchanged, the vicissitudes of the weather.

Above this, at Otsego, the rock is well disclosed in the bed of the
river, and continues with few interruptions to Gilead, where it is to
be employed in the construction of culverts and locks, on the canal.—
So sandy is the limestone, at this place, that it might, by the inexpe-
rienced, be mistaken for sandstone; and is so called by the quarry-
men. In the bed of the river, a little below this quarry—and perhaps
below it in geological position,—occurs a darker colored limestone,
compact in its texture and slightly sub-crystalline. If obtained in
;blocks of sufficient size,-it will make a handsome and durable building
material. Some of the slabs are sufficiently compact, and free from
impurities, te bear a polish; and though not very beautiful, may be
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used for ornamental purposes. Specimens were procured with a view
to a_more particular examination of their value. The demand for
this limestone will continue to increase with the progressive improve-
ments in this section of the State,and many new quarries must, in
time, be opened to'supply it.

" As the stratum which we have been describing, may be of as great
value for agricultural purposes, as for those of construction, I have
deemed it proper to subjoin the following list of localities in the inte-
rior of the county. - Some of them I have personally examined; others
were furnished e by Mr. Davis, the intelligent surveyor of Wood
gounty..

Range. {No. of T’p. Name. - Sec. Remarks.

X v Plain, 36 | 8. E. qr.

“ . “ &, 25 | 8. E. qr.

“ | o« v (L 24 | 8. E. qr.

XI VI “ 23

“ v Centre, 19

“ “ “ 30 | Near the centre.

113 [T « 31 | N. W. qr.

& “ “ 13 | N. E. qr.

“ 11 Bloom, 5

“ “ : “« 6 On Sec. 6, in the bank of one of
“ s - 19 | the branches of Portage river, in
XII V1 Troy, 5 |.a mill race near Woodbury.—
“ (U “ 10 | Thence, it extends E. into Sec. 5,
€ s « 11 | where it occurs in loose masses
# @ “. 12 | on the surface. The rock may
“ “ “ 14 | be obtained in many other places
&« “ “ - 25 | in this township, at a short depth
« v Freedom; | 16 | beneath the surface..

«® ¢ ¢« 20 {Rolling 1and b’twn. the branches of Portage R:
“ 3 € 29 |Bed of Portage river at Rochester.

] 43 [{3 10 “ “ “

45 « “« 11 )

“ % I 31 [S. W.qr. Bed of Portage river.

« v Mongomery,’ 1 Ridge running in S. E. and W. direction be-
& &6 Y 12 tween the two sections.

« “ “ 27 | Narrow ridge across the Sec.

“ « « 26

T “« “ 25

“ « « 32 { S. E. qr. Branch of Portage R.
“ « & -35 | Ridge running N.E. and S. W.
[{] “ 11 36 |.

“ III Perry, 4

b ¢ “ 16
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. The general character of the-limestone has been described. - At
different localities, it is variable in character; owing to the variaple
proportions of the mineral ingredients. As a general thing, the light
color and arenaceous texture predominate. °

The localities mentioned in Troy township, constitute three or
four distinct ridges, which cross the turnpike from kPerrysburg',.'to
Lower Sandusky, in a N. E. and 8. W. direction. These ridges are
slightly elevated above the general surface; and the country between
them is low and wet, being a part of the Black Swamp. The roek
has been used for burning quicklime: also, for the foundations and:
back-walls of chimneys, for which, I am informed, it is well adapted,—
the heat not being sufficiently intense to calcine the silicious varie-
ties.

It is also valuable to the State, as affording materials for M’Adam--
izing the road, now in the progress of construction, throagh the Black
Swamp. For this purpose, it would be more valuable if it were more
compact, and less liable to crumble. It will, nevertheless, form a good
material for the lower part of the road, where it will not bé exposed 10
the crushing.force of ‘wheels. It is easily quarried, and broken in
pieces of a suitable size for roads.*

In these ridges, I think some quarries may-be opened, which will
yield good building materials. “T'he more compact varieties take a
polish, and though not very beautiful, afford a good material for door
steps, window caps, jambs, mantel pieces, &c.

Mr. Smith showed me a piece of rather beautiful marble, polished,
which was taken from a piece of land belonging to him, on the first
limestone ridge east of Perrysburgh. This specimen was nearly
white and compact. Ifit can be obtained in sufficient abundance, it
may prove a desirable article for many purposes.

II. SUPERFICIAL MATERIALS RESTING ON THE LIME-
STONE OF WOOD COUNTY.

These are, 1st, clays, sand, gravel and pebbles; 2d, boulders of primi-
tive rocks; 3d, peat.

The first mentioned are spread over the stratum above described,
5o as to fill up the depressions in its surface, and give to this county,
as well as those adjacent, the appearance of an extended plain.” The
limestone, as before remarked, rises through these materials in slight-
ly elevated ridges, and is perhaps, in no instance, at a greater dis-
tance than 150 feet beneath them. These deposites vary in character,
and composition at different localities. After repeated observations,
I have been led to adopt the following as a general section of their
arrangement.

1. Resting on the limestone is a blueish clayey stratum, in which are
sometimes found pebbles of primitive and secondary rocks. At some

 *If not too expensive, a most admirable road mighg be constructed by breaking themcl.i in
pieces of greater size than those ordinarily used for McAdamizing,and filling the interstices
between the fragments, with mortar made from hydraulic lime, or perhaps, common guick
time. In this way a road could be formed, whieh would be a solid layer of limestone.



[ Doc. No. 22.] 115

localities, where the pebbles predominate, it assumes the character
of ‘a blue, compact, hard-pan, while at others, it is nearly {ree from
these coarser materials. The average thickness of this division I do
not know: 1t may vary from 5 to 100 feet; it is'almost universally of
a dark or bluish color.

‘2. Resgting on the preceding, is a yellowish clayey stratum, some-
times containing pebbles of primitive and secondary rocks. In some
places, it passes into sand and gravel, and in others these materials
are wanting. It can be well examined along’ the excavation for the
canal, a short distance west of Maumee city, Lucas county, nearly op-
posite Perrysburgh. The stratum here is a tough, yellowish, lam-
inated. clay, nearly free from pebbles. It effervesces briskly with
muriatic acid; but, -with the necessary care in burning, will make
good brick. o o

Whether the two divisions just mentioned, are diluvium,or a part of
the newer pliocene of Liyell, is still a matter of doubt. They are not.
confined to Wood; but form the superficial materials of all the counties
i the western part of the State through which I have traveled.  Both
of the layers are generally penetrated in digging wells, and these are
the best places for examining the strata. In Mr. Kelly’s well; in the
south part of Montgomery township, Wood county, the following ar-
rangement of the materials was observed:

1. Surface loam. )

2. Yellowish loamy clay, 10 feet.

3. Blue hard-pan, 15 feet.

4. Limestone.

The same deposites are found in the Black swamp; their average
thickness, according to Dr. Riddell, is—

1. Dark soil, 1 foot.
2. Yellowish sand, 2 feet.
3. Blue hard-pan, 3 feet,

résting on'brownish yellow limestone. ‘
The above examples are sufficient to illustrate the prevailing char-
acter of the superficial materials.

CLAYS.

The yellowish or superior stratum, upon which rests the soil, and
from which it is in part formed, affords good materials for the manu-
facture of ordinary brick. Pebblesof limestone are often imbedded in
the clay, which render it unfit for this purpose, unless carefully re-
moved. They calcine by burning, and slacking on exposure, cause
the brick to exfoliate and crumble to pieces. This clay also contains
carbonate of lime in a comminuted state, and oxide of iron in such
(uantities as to, require great care in barning the kiln, lest it melt
rom the intensity of the heat. The clays which are the freest from
these impurities, are best adapted to making brick. None have been
- observed sufficiently so for the manufacturc of fire-brick or .stone
ware; but some may be found sufficiently pure for the coarser kinds.
It is unnecessary to point out the different localities from which clays
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may be obtained, as they abound in almost every township. Care,
however, is required in their selection. THe carbonate of lime can
be easily detected by acids, whether it be in pebbles or in particles so
finely divided as to be imperceptible to the eye.

SANDS.

Good saind here is of éspecial value, as it is so intermixed with
argillaceous matter that the mortar does not withstand the vicis-
situdes of the weather. Where a strong and durable mortar-is required,
the sand should be freed from the argillaceous matter by washing,

The most extensive deposites of sand in the county are found on
the irregular ridges which traverse the wet prairies. It is a matter
of doubt whether these ridges are a part of the yellowish, loamy for-
mation, before described, or a subsequent deposite. Some have sug-
gested that they once formed the shore of the lake; but I think it more
probable that they have been produced by the disintegration of sandy
ridges of friable limestone. In process of time, most of the calcareous’
particles would be dissolved and removed by the carbonic acid of the
surface waters, leaving it in thé state in which it is now found. This
conclision is rendered prébable from the fact, that when the silicious’
limestone ‘approaches the surface, the soil is uniformly of a more
sandy character. This is obviously the case on the farm of Mr.
‘Hamilton, four or five miles west of Maumee city, in Lucas county.
Here, in one or two places, the limestone is very friable, being com-
posed mostly of silicious sand. It disintegrates by the action of frosts
and rains, forming a light sandy soil. Some specimens of the -rock
are sandstone, as they do not éffervesce by the application of acid.

BOULDERS.

Scattered over the surface, boulders of primitivée rocks are occasion-
allv seen. They are the most abundant along the Maumee valley,
where I saw granite, gneiss, hornblende-rock, syenite, and some
pieces of trap, They are generally rounded, and vary in size from
a walnut to masses which will weigh from two to three tons. They
have been brought to the situations in which they are now found since
the materials on which they rest were deposited. These roled
rhasses’ are highly intéresting in a scientific view; but it is not the;
proviricé of the present report to discuss the causes which transported
them froin their parent beds, or the means by which their transport
was effected.

PEAT.*

The only peat which I discoveréd in the county, is’ in one of the
wet prairies situated in the eastern part of Montgomery township—

«For the examination of the wet prairies, in search of peat, marl, bog-ore, &e., I4ound lt
necessary to have an instrument constructed specially for the purpose. As I have fo.up.d' it’
very useful in my explorations, the following description is given, with the hope that it may

prove useful to others, Sinte its cohstruction, however, I find that Prof. Hitchtock has des
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'This prairie is traversed by low, sandy ridges, between which the
peat is ‘deposited in places which formerly were small ponds, or a
chain of ponds. Beneath the peat, where examined, is a blue argilla-
ceous mud intermixed, more or less, with sand. This accumulation of
vegetable matter appears to have been formed from the successive
growth and decay of prairie grass, which took root in the argillaceous
mud, as the ponds became sufficiently shoal to support vegetation.—
This peat Is not the most valuable for fuel, but may be profitably em-
ployed for agriculiural purposes, of which, I shail have occasion to
speak in another place. Itis spongy, light, brown, and not sufficiently
decomposed. In-thickness it varies from 2% to 5 feet, and occupies
an area, as nearly as I could estimate, of 600 or 700 acres. It occurs
on sections 13, 14, 21, 22, 23 'and 24, and the amount may be safely
put down at 600,000 cords.

WATER-—SPRINGS,

The water from the wells and springs almost always contains car-
bonate of lime, and other impurities, which render it hard. Well
water is sometimes chalybeate, and, sometimes slightly charged with
sulphuretted hydrogen.

"I'was- informed.that there are two mineral springs at Miltonville,
on the bank of the Maumee river, but had not an opportunity of in-
specting them, as they were overflowed by the river. There are
comparatively few springs in the interior of the county; and though
mich of it is now too wet for cultivation, yet when improved, the in-
habitants may experiénce great inconvenience, at certain seasons, for
the want of water. This deficiency can, probably, be obviated by
Artesian wells; and it may be found necessary, at a. future day, to
resort to this method for procuring water, The rock very frequently
lies near the surface; and if it have any considerable degree of incli-
nation, the water can be raised without boring to avery great depth.

BOG IRON ORE.

No bog ore was discovered in this couaty, though diligent search
was made, in places where it was likely to occur. Small quantities,
however, are said to have been found a mile or two from Gilead, ata
loeality which was not examined.

It may here be stated that this ore is said to occur in large quanti-
ties in Lucas county, four or five miles west of Maumee city. From

cribed a similar instrument, for a similar purpose, in his able report on the re-examingtion of
the gedlogy of Massachusetts. This instrument, which may be called a peat or mari augder,
is made of a grooved piece of iron forming half of a hollow eylinder, about one inch in diame-
ter and two feet'in length. The lower extremity is solid iron, forming a point, around which
iscut the thread of a screw : the upper surface of which is a horizontal plane to support the
peat, marl, &c. which may be drawn to the surface. The superior part of the instrument is
a sockel for the receptien of a handle. By the use of this instrument, the thickness of heds
of marl apd peat ran be ascertained, and materials for examination taken from any part of
them. By means of the screw, bog-ore can be detected and brought to the surface for inspee.
tion.. I have given this deseription, as valuable beds.of marl and peat will be found in the
western part of the State, and the above described instrument will aid the observerin ascer-
talning their thickness and quality. 4

16 poc. No. 22—GEO. REP.



118 [ Doc. No. 22. ]

o very slight examination of this locality, and the information derived
from gentlemen who had visited it, | am inclined to believe that it ig
worthy of a careful exploration. Some of the ore was shown me by
M. Sloane, Auditor of Wood county ; and it appeared to be of a good
quality.

CRAWFORD COUNTY.

Surface of the country, sireams, §c.—The southern part of this eoun-
ty is on the dividing ridge between the waters of the St. Lawrence,
and the Gulf of Mexico. 'The rains on the southern side of the slope
are received by the tributaries of the Scioto, which flowing south-
ward in their journey to the Atlantic, mingle with the Ohio, Mississip-
pi» and other great rivers of the west; while those which fall on the
nothern declivity, collected by the Sandusky, flow in an opposite
direction to Lake Erie, in their passage to the Gulf of St. Lawrence.

The greater portion of the surface is undulating, and gently in-
clined towards the lake. The greatest elevations are seldom more
than 30 or 40 feet above the surface, and rarely, if ever, more than
60 or 70 above the water courses. The undulations are so numer-
ous, that the country is well drained; and there is therefore little of
the surface not susceptible of cultivation.

The principal stréams are the Sandusky and its tributaries,—the
Tymochtee, Sycamore and Broken Sword. The Sandusky enters the
county on the east, and flows southwesterly about 20 miles, to the line
of Marion; thence in a westerly direction for a few miles, when it,
bends to the north, and runs through the county, dividing} it into two~
unequal portions. That on the south and west, is a beautiful prairie
country, diversified by groups and clusters of oak and hickory; while
that on the north and east of the Sandusky, sustains heavy weodlands
of oak, beech, maple, sycamore, ash and elm. The valley of the San-
dusky is narrow aund slightly depressed below the general surface
in which it is merely an irregular groove for the purpose of drain-
age.

Geological position—The geological position of this county can be
observed on the seétion before described. It embraces the great lime-
stone deposite, the shale, and a portion of the fine-grained sandstone,
or Waverly series.

_ These strata are concealed beneath the superficial materials, which
like a mantle have been spread over them, except where they are laid
bare by the water courses, or emerge to the surface. .

In describing the geology of this county, we will begin with the
lowest rocks, and ascend in the series; they are,

1. LiMESTONE;

2. SHALE;

3. FINE-GRAINED SANDSTONE;

4. SUPERFICIAL MATERIALS, consisting of clay, gravel, sand, boulders,
wmarl, peat, and bog ore.
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EXPLANATION.

A, Limestone;

B, Shale;

C, Sandstone, on the eastern line of the county;

D and E, Superficial materials;

b, b, b, Sandusky river, which is crossed three :times by the above ‘profile, extending from east to west
through the county.

e, Broken Sword creek;

f, Tymochtee;

&, The position in which the bones of the mastodon were found by Mr. Hahn, near Bucyrus.
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I. LIMESTONE.

A part, if not all of the limestone, which is seen at the’ surface in
this county, is higher in the geological series than that found in Wood.
In this county,also, the rock is variable in external character and min-
eral composition, at different localities. In some places, it is sandy
and friable, easily quarried and dressed, while in others, it containg
less impurities, being compact and tough, and yielding less readily
to the implements of the ‘artisan. It is generally destitute of fossils;
at the falls of the Broken-sword, however, a few were observed.

The area occupied by this deposite, before it dips beneath the shale,
is difficult to determine; yet, a linedrawn fromnorth to south, through
the county, three or four miles west of Bucyrus, would not be far
from its termination on the east; the part west of this line, comprising
about two thirds of the area, is underlain by limestone, but generally
covered with the superficial materials before mentioned. ’

Localities.—Nearly all the localities of limestone are along the beds
or banks of water courses., On the Sandusky, it commences four or
five miles below Upper Sandusky, and continues with partial interrup-
tions, about the same distance above,—the whole distance being within
the ‘Wyandot Reservation. Below Upper Sandusky, the rock has-
been quarried in several places, for burning quick lime, and for buil--
ding materials. At the quarries whizh I examined, it comes out in
slabs from one inch to about one foot in thickness. The stone islight
blue, sometimes dove colored; and occasionally, so-free from impu-
rities, that it will take a polish. The stone Church at the mission-
ary station, is built of materials taken from a quarry about a mile be-
low Upper Sandusky. Some fine slabs have, also, been taken from a
quarry a mile or two below this place. At the Wyandot flouring’
mill, still further down the river, the rock appears in the bed of the
stream; and has been excavated in digging a mill race. Here, it is
somewhat different in its character, and interleaved with thin laminz
of shale. Above Upper Sandusky, the limestone appears in the bank
of the river for four or five miles. It has been quarried by the Indi-
ans, at several localities, but in general, these quarries are not so good
nor so numerous as those below the town-—the rock being sometimes
thinly laminated, or traversed by fissures, so that it is only fit for man-
ufacturing lime.

These localities of limestone are the only ones known on the Wyan-
dot Reservation; and are, therefore, of great value in this champaign
country, where there is a searcity of building materials. i

Limestone of Sycamore creek.—All the localities observed on this
creek, are in Sycamore township. Mr. Caldwell of Bucyrus, however,
informed me, that he has seen the limestone, in situ, in the bed of the
stream as far east as Lykins township, R. 16. Tp. 1. The limestone
on this creek differs essentially from that last described; and is, prob-
ably, above it in position. That on the Sandusky is of a bluish color,
eompact and sometimes thinly laminated; while that on the Sycamore
is light colored, sandy and seldom fissile. Such is the general char-
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acter of the rock, where it was observed on sections 25, 26 and 27. It
is not often elevated above the bed of the stream; but is so situated, that
quarties may be opened in sufficient numbers to supply all demands in
the vicinity.

Limestone of the Tymochiee.—All the localities of limestone which
have been observed on this river, are between section 18, Tymochtee -
jownshlp, and section 34, Crawford township. It generally comes out
in layers from one half an inch to nearly a foot in thickness, which
are sometimes separated by thin leaves of argillaceous matter.—
Slabs can be obtained of suitable dimensions for tomb stones, door
sills, window capsand flagging stones, for which they are well adapted.
The only places where quarries have been opened on this stream, are
near Judge Carey’s, in Crawford township, to whom I am indebted for
much local information. In the N. W. corner of Crawford township,
are two limestone ridges, where the rockcan be obtained in almost
any place, a few feet beneath the surface. These ridges, it is believed,
are the only places where the rock ‘emerges to the surface, dxstant
from the water courses. 1t differs, in some respects, from the lime-
stone on Sycamore, but like that, it is light colored and sandy; form-
ing a sandy soil. No valuable quarries have been opened, but they
probably will be found by the necessary explorations. These ridges
occupy portions of sections 3, 4, 5, 6, 7, 8,9, and 10.

Limestone of Broken Sword creck.—The llmestone“along this creek
is generally so low, that it is often overflowed when the water is high.
The only localities where it was examined, are on sections 25, 26 and
19. On the latter section are the falls of Broken Sword, the highest
point on that stream which was explored. They are hard]y worthy,
of the name of falls, being merely rapids in the stréam, formed by the
water falling over a few thin layers of limestone. Itis grey, sub-
crystalline and contains a few fossils—the only ones observed in this
county. Good building materials, and perhaps some sufficiently fine
for ornamental work, can he obtained here at a low stage of the water.
The superior part of the stratum is 10 or 15 feet above the bed of
the river, and the layers are so thin as to render it of little value as a
material for construction. Below the falls the rock assumes a more
sandy texture, and is similar to that on Sycamore creek. Itis tra-
versed by fissures in various directions. The limestone of this coun-
ty is little used, but is daily becoming an article of great economical
value for building and-agricultural purposes. It therefore becomes
important to ascertain at what depth it can be reached by sinking
shafts through the superficial materials, between the water courses.
The above are the only places, with one or two exceptiens, where, at
this time, it can be obtained.

II. SHALE STRATUM.

This rock, so far as my observation extends, is disclosed only in one
place in the county; this is in the bed of the Sandusky river, near
the eastern line of - the county, on sec. 27, Tp. 17, R. 21. It ig thinly
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laminated, dark colored, and sufficiently bituminous to burn with a
flame when ignited. It is not sufficiently exposed to ascertain the dip
and direction. It probably occupies an area equal to one-fourth of
the county; and its western termination may be a few miles west of
Bucyrus, at which place it has been penetrated at a depthr of 30 or 40
feet, in boring for water. The shale above described is a part of the
formation which extends from the Ohio river to Lake Erie. Asit
strongly resembles that which is found in connexion with the coal in
the eastern part of the State, it has been often mistaken for an indica-
tion of that mineral. There is no probability, however, that valuable
beds of coal will ever be found in connexion with this stratum: Yet
in almost every county where this shale exists, it has been believed to
be so sure an indication of coal, that much money and labor have been
expended in fruitless explorations. Hence the great importance of
ascertaining the absence of minerals, in order to prevent useless ex-
perditures of time and money in searching for them, where there is
no probability of success.

III. FINE-GRAINED SANDSTONE.

This rock is imposed on the shale, in the extreme eastern part of
the county near the Richland line. The precise line of junction as
well as the dip, could not be ascertained. This sandstone is fine-
grained and micaceous; and suitable slabs for architectural purposes
can be obtained. Itis not so beautiful, however, as that obtained in
the Scioto valley at Waverly, Piketon, &c. The only localities where
this rock was observed, are on sections 35 and 36, in Sandusky Thp.
On the east bank of the.Sandusky river, (sec. 36,) it has been quarried,
and used at Bucyrus and Marien. The material is rather beautiful
and not affected by atmospheric agents. From this quarry grindstones
of a pretty good quality may be obtained. Many other quarries,
equally good, north and south of this, may be opened whenever the
wants of the community require.

1V. SUPERFICIAL MATERIALS.

Under this head will be described all the materials found above, and
reposing on the rocky strata before described. This arrangement has
been adopted merely for convenience, as it is “injudicious, to say the
least, to attempt a classification where there is a probability that our
views will be changed by subsequent examinations. I shall therefore
merely record the facts observed, without attempting to draw -conelu-
sions, until further developments shall have been made.

By reference to the preceding wood cut, it will be seen that these
materials repose unconformably on the subjacent strata.

1. Bluish clayey stratum—reposing on ihe shale and limestone—rep-
esented by the letter D. It is generally dark blue—effervesces with
«ids, and contains pebbles of primitive rocks and of the subjacent shale
and water-worn limestone. Wherever examined, it seems to be desti-



[ Doc. No. 22. ] 123

tute of organic remains. Thisstratvmappears to be co-extensive with
the county, as it has been found in almost every section, in excavating
wells and cellars. No opportunity has occurred to ascertain its
relative thickness. It probably varies from 10 to 200 feet.

_Economical uses—It may be profitably used for agricultural pur-
poses, as it contains cpnsiderable carbonate of lime. 'The super-stra-
tum is often deficient in this principle.

2. Yellowish clayey stratum. This reposes on the one last descri-
bed, and is represented on the wood cut by the letter E.  This forms
the surface of the country, and like the preceding stratum some-
times contains pebbles of primitive and secondary rocks. It is spread
over the sub-jacent layer in an undulating manner, accommodating
itself te the elevations and depressions of the surface. This stratum,
intermixed with vegetable matter, forms the scil of the county.
Thickness from 5 to 10 feet.

Economical uses.—It may be used in the manufacture of brick. Care
should be observed, however, in selecting the clay, which should be as
free as possible from calcareous particles. Itis also used in the manu-
facture of-earthen ware.

BOULDERS.

Boulders of gneiss, granite, hornblende, &c. are scattered over the
surface of this county. They are generally small, but some of them
will weigh several tons; and from their hartiness are denominated
“nigger heads” or “hard heads.” They appear to have been rounded
by attrition, or atmospheric agents.

PEAT.

In iny explorations in this county, I have been successful in find-
ing several beds of this valuable material. The most extensive is
found in'the northeast part of the county, in Cranberry township, in
awet prairie called Cranberry marsh, which, as indicated on the map,
embraces nearly 2,000 acres. 'T'he surface is covered with a growth
of sphagnous moss, prairie grass, and cranberry vines, which cover
the semi-fluid matter. This mar:h is on elevated ground, and forms
the source of several streams: it is. probably the bed of a pond partly
filled with argillaceous deposits, while the peat is the result of succes-
sive accumulations of vegetable matter; it is spongy, and the vege=
table matter is not sufficiently decomposed to render it the most
valuable for fuel. Its average thicknessis about 6 feet. I am in-
formed, however, by Mr. Heitich, that in many places itis 12 feet.
The quantity of peat in this marsh may be estimated at 2,500,000
cords.

Another marsh occurs in the northeast part of the county, partly on
section 36, township 18, and on section 1, township 17, which con-
tains, by estimation, 200,000 cords. It is more compact, and darker
colored than that last described.
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Another marsh occurs on sections 5, 8, 9, 16, and 17, township 1,
range 17, containing at least 1,000,000 cords.

On the Wyandot reservation are several peat marshes, containing,
probably, 600,000 cords.

On the landsof Mr. Hahn and Judge Failer, near Bucyrus, are found
some small beds containing, probably, 10,000 cords: other beds will,
doubtless, be discovered and brought into use when their value for
fuel, agricultural and other purposes, shall have bzcome fully appre-
ciated.

FRESH-WATER-SHELL MARL.

This is formed by the accumulation of fresh-water shells mixed
with variable proportions of argillaceous matter. It is usually formed
in ponds or marshes which, in some cases, have been subsequently
covered by a growth of forest trees. Those waters which are most
highly charged with carbonate of lime—from which the molluscous
animals construct their shells—are most favorable to its production.
It can be detected by applying acid, which is attended with the-escape
of small bubbles of gas. In Crawlord county, it has been found only
in one or two places. Near Bucyrus, on 'the land of Mr. A. Hahn, a
bed, three or four feet thick, was discovered in excavating a mill race.
It is made up. of an accumulation of shells, in which I observed
lymnea, planorbis, physa, and species of the genus cyclas. There is
more or less clayey matter intermixed. This bed will be valuable as
a mineral manure.

Another bed is found on the land of Judge Failer. Near Mr. Arm-
strong’s, on the Wyandot reservation,I discovered a bed several acres
in extent, and four or five feet in thickness: it is below a bed of peat,
so that it was only examined by the instrument before described.
These are the only localities which, as yet, have been discovered in
this county; but there is little doubt that other beds will be breught
to light.

The peat and marl, above described, are found in depressions form-
ed by erosions or undulations of the surface; ard are, therefore, more
recent than the yellowish clayey siratum represented on the wood-cut
by the letter E.

BOG-IRON ORE.

Bog-iron ore may be regarded as alluvium, as it is now forming in
many places. It is deposited from the surface waters and springs, in
which it is held in solution, by means of carbonic acid. As the excess
of acid escapes, the iron is deposited, generally in the form of a yellow-
ish or orange-colored sediment. The principal sources from which
the ferruginous matter is derived, are from yellowish and reddish
soils, which always contain iron, and from the decomposition of py-
rites, which in some of our rock formations—particularly the shate—
occurs in great abundance. ) .

A few deposites formed in this way were observed in this county.
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It is not- improbable that quantities may be found sufficient to jus-
-tify the erection of iron works. As'this region, however, is destitute
of coal, and a portion made up of open prairie, the scareity of fuel
would be a serious drawback to such an undertaking.

‘Localities—Bog-ore occurs on the land of Peter Long, southwest
quarter of section 3, Sandusky township. Here it is intermixed with
sand and pebbles; but portions of it are sufficiently free from these
ingredients to answer for smelting. This bed occurs at the outlet of
a kind 6f marsh known as a “cat swamp.” It bas been quarried and
used for the back walls of chimneys. I had no means of ascertaining
its extent.. .

On the northwest quarter of the same section, according to Mr.
Long, another bed, presenting similar characteristics, is found.

On the left bank of the Sandusky, about one mile southeast of
McCutchensville, bog-ore is found of a good quality: specimens were
procured from masses weighing two or three hundred weight. There
are several other localities in this vicinity. \

On the southeast part of the Indian reservation, on the land of
Charles Garret, bog-ore was found under a bed of peat: it isof a good
quality, and about one foot thick, occupying, apparently, an area of
several acres. It is also found in the townships of Sycamore, Lykins,
and Chatfield. From these indications, we think that sufficient ore

might be found to supply furnaces.
Calcareous Tufa.

This is deposited from water holding carbonate of lime in solution
by means of carbonic acid. The excess of the latter escapes while
the former is deposited, in the form of an impure, porous carbo-
nate of lime, known by the name of tula or travertin. Sticks, leaves,
&ec., are often incrusted with this substance. :

Two localities of this-tufa have been observed: the first is near
Bucyrus, on the left bank of the river. Large masses of this material
lie on the surface, and contain shells of the genus helix. It is too
‘porous and friable for a building material, but may be advantageously
used for burning into quick -lime, which is now brought to Bucyrus
from a distance. The second is on the southeast corner of the Wy-
andot reservation. [t is found in loose blocks ou the surface. Whe-
therit can be found in sufficient quantity to be valuable, is uncertain.

-Mineral Springs.

Among the most interesting objects of investigation it this county,
are the mineral springs, some of which will, doubtless, prove valuable
for their medicinal properties.

Sulphur Springs, or those which contain sulphuretted hydrogen
gas, may be detected by immersing silver in them, which soon be-
comes tarnished. These springs often contain_ saline ingredients 1n
various proportions. '

Carey’s Spring issues from a ledge of limestone 15 or 20 feet above

17 poc. No. Y2—GEo0. REP. :
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the bed of the Tymochtee. Though not copious, it is never known
fail. The water is highly charged with sulphuretted hydrogen, and
some saline matter. -t operates as a genile cathartic upon those not
accustomed to its use.

Wyandot Sulphur Springs.—These are about two miles below
Upper Sandusky, on the leflt bank of the river of the same name.
The first issues from a bed of limestone a few feet above the river,
and discharges perhaps a gallon per minute. It was in the dryest
part of the season when I visited it, and the springs in the vicinity -
were lower than they had been known for years.

The larger spring rises {rom an alluvial tract, a hundred yards
from the river: it is copious, forming a pool several yards in diame-
ter. Both of these springs are highly charged with sulphuretted hy--
drogen, and deposite sulphurous precipitates. From the latter spring,
water was procured for analysis. Both of these springs have been
slightly examined by Dr. Riddell, who detected in them, by re-agents,
the following ingredients, viz: sulphuretted hydrogen, sulphuric and
muriatic acids, lime and magnesia. He further remarks: .

# These waters unquestionably possess remedial virtues of a high
order; but, unfortunaiely, the site is subject to the sweeping inunda-
tions of the Sandusky, on which account, not even the rudest accom-
modations have yet been attempted.”

Annapolis Sulphur Spring, is one of the largest and most beautiful
with which I am acquainted. It is owned by Mr. Sliffer, who has
caused it to be walled and enclosed with an iron railing: It forms a
clear limpid pool ahout five feet square, and discharges, as nearly as
could be judged by the eye, four or five gallons per minute. Bubbles
of gas, probably sulphuretted hydrogen, occasionally rise to the sur-
face. Silver coin immersed in the water, becomes rapidly tarnisheda
This spring, doubtless, possesses remedial virtues; but I could not
learn that it had becn used in thé cure of diseases. Water was col-
lected for analysis. o

Knisley’s, or Crawford Sulphur Spring—This, though not so co-
pious as that at Annapolis, discharging, by estimation, about one gal-
lon per minute, is, pérhaps, deserving of more particular notice. Tha
Jocation is about 7 miles northeast of Bucyrus, on section 26, Sandus-
ky township. It is'not far from the Sandusky river, but so elevated
as to be above the reach of high water. The water is highly impreg-
nated with sulphuretted hydrogen, tarnishes silver, and deposites a
sulphurous precipitate a short distance from the spring. One of its
most remarkable features is a deposite of a reddish or purple sedi-
ment at the bottom, giving to the water a color resembling a tincture
of iodine. What the coloring matter of this precipitate is, no experi-
ménts have been instituted to ascertain. The water contains suffi-
cient saline matter to operate as a gentle cathartic, when taken in
moderate quantities; and is also diuretic and diaphoretic in its effects:
A portion of this,water was collected for analysis: it was not tested by
re-agents; but, from evaporation, a brownish yellow substance, prob-
ably sulphates of magnesia and lime, was obtained in considerable
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guantities. Several invalids have been at this spring during the past
season, as I am informed, with decided benefit to their health. "When
the necessary arrangements shall have been made, this place may
be one of ouy most valuable watering places.
.- Gas Spring —A few rods from the spring just mentioned, is another
from which carburetted hydrogen gas issues in such quantities as to
burn.with a constant flame when confined and permitted to escape
through a small tube. 'I'his, as anatural curiosity, may be interesting
to visiters. The gas is produced by chemical action in the sub-jacent
stratum of shale, from which this spring undoubtedly rises.
Chalybeate Springs.~—The water, in several places, deposites ferru.
ginous matter; -but the only chalybeate springs which I observed are
in a ravine on the opposite side of the river from Bucyrus. The
water contains some iron, which formsa yellowish precipitate. This
water may be uscd as a tonic in some cases of debility. It may here
be remarked, that the water which supplies wells, springs, &c,
almost always contains more or less carbonate of lime in solution.

BONES OF THE MASTODON,

Partof a skeleton of the mastodon was found while excavating a
mill race, in the vicinity of Bucyrus, during the past season. The
race to which this animal belonged, has long since disappeared from
the face of the earth, and everything which can throw light upon the
causes of it extinction, and the time of its disappearance, is matter of
the highest scientific interest. All facts, therefore, in relation to this
subject should be faithfully recorded. A detailed account of this
skeleton would have been drawn up for this report; but want of time
and other circumstances render it impracticable; therefore, a cata-
logue and a brief description of the bones, and the situation in which
they were found, will only be given. The following are the portions
of the skeleton found by Mr. Hahn:

Hesp. ,The entire head, with the exception of the tusks.

VErTEBRE., 6 Cervical.

é“ 6 Dorsal.
“ 1 Lumbar.
“ 5 Caudal,

Riss. 28. 12 entire.

 Pervis. The sacrum and the whole of the left side, and the es
pubis, and part of the os ischium of the right side.

Extremities. 1 Femoris.
1 Tibia.
1. Fibula.
1 Radius.
1 Ulna.
2 Patelle.
11 Bones of the feet.
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These hones, though notso large as the corresponding ones of the
gkeleton in Pcale’s museum, were probably those of an old.animal, as
qssiﬁédtion had taken place between some of the vertebre, while
some of the sutures between the bones of the head were nearly oblite-
rated.

Head.—The zygomatic processes of the malar and temporal bones
were broken from the skull in removing it from the earth: thes? pieces,
however, can be re-united; and, with this éxception, the skull is en-
tire. Itseems to have undergone little change; and even the supe-
rior portions, which are so liable to decay, are most perfectly preser-
ved. In this head, the most striking peculiarities of the mastodon
are recoguized: asthe form of the teeth, their divergence in front, the
extension of the palate behind the molars, the great size of thg ptery-
goid apophysis of the palate bones, and the situation of the orbit of the
eye, with other particulars which need not now be mentioned. The
skull weighed, when taken from the earth, 180 lbs. As a full des-
eription 1s not intended at this time, a few of the measurements only
will be given. The greatest breadth of the head, formed by the oc-
cipital bone, is 24# inches, and this bone extends nearly to the supe-:
rior part of the head, a slight curve only being forined above it.
This bone, which is 17# inches in height, is very rough and uneven,
presenting a proper surface for the insertion of large and powerful
muscles neeessary to support the enormous head of the animal. The
distance from the base of the occipital bone, over the superior part of
the head to the termination of the intermaxillary bones, is 57# inches.
The distance across the superior part of the head, between the tem-
poral fosse, is 15 3-8th inches; whilethe greatest breadth of the head,
formed by the zygomatic arches,is 274 inches. Thus large spaces.
are left within the temporal foss® to be occupied by powerful muscles.
The distance between the-orbitory processes, over the anterior part
of the head, is 22 inches. The interior diameter of the tusk sockets
is 53 inches.

The under jaw weighed, when taken from the earth, 69 lbs.: its
length is 2 feet, 64 inches; and the distande from the top of the condy-
Joid process to the angle of the jaw, is 124 jnches; while the articula-
ting surface of this process is 52 inches.

Teeth.—There are only two teeth in either jaw, the front molars
having been shed, and the spaces- which they occupied are nearly
closed. - When taken from the earth, however, one of the front molars
of the lower jaw remained slightly attached by the roots, which were
pearly absorbed. The teeth of the upper jaw are 6% inches long,
and 3% inches wide; the Jower are 74 inches in length, by 4 iriches in
breadth.

Vertebre.—The first vertebra of the ncck, for the reception of the
occipital condyles is 144 inches in length, by 9.8 in breadth. The
spinous processes of the dorsal vertebrz are from 15 to 16 inches
in length; and the transvérse diameter, including the transverse pro-
cesses, is from 11 to 124 inches. The whole length of the dorsal ver-
tebrz, including the spinous processes, is from 19 to 21 inches.
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Ribs.—The longest measures 54 inches on the outer curve. Only
12 perfect ribs were found; the rest- were somewhat decayed.

FHumerus.—This is the -upper bone of the fore leg: it is a massive
bone 304 inches in length; its greatest circumference is 33 inches
—smallest, 14 3-8th inches.

Ulna.—This is the largest bone of the lower part of the fore leg.

Length, measuring the olecranon process, 253 inches.
Circumference around the elbow, 35 &
Radius.—Smallest bone of the fore leg—-length 23 3-8thin.
Circumference in-the centre of the shaft, 6% inches.
Breadth of the carpal or articulating surface, 4% inches.

Pelvis.—Theleft side was broken in removal, but I was able to re-
place the broken fragments, so that, with some pieces of the right side,
was enabled to make pretty accurate measurements of the pelvis,
They are as follows:
Width, measuring from the anterior superior spine of the ilium to
the symphysis of the pubis, 2 feet, 24 inches.
Distance from the symphysis of the pubis to the sacrum, 17 ¢
Transversely from the linnea innominata, on the margin
of the pelvis, to the corresponding place on the oppo-

site side, 20 «
Diameter of the acetabulum or socket, for the reception

of the head of the thigh bone, 6  «

Femur, or thigh bone.—Length, 364
Circumference at the middle of the shalft, 18 «
Greatest diameter at the same place, 6 3-8th in.

Tibia and fibula, (lower part.of the hind leg.)
Tibia, length, 22 inches.
Breadth of superior part, 83 inches.
Breadth of inferior part, 7% inches.
Diameter in the middle part of the bone, 3 3-8thin.
Fibula, (a slender bone,) length, 202 ‘inches,

passing 3 inches below the tibia, to form a part of the foot.

The bones above described were found near the dividing ridge be-
tween the waters of the St. Lawrence and the Gulf of Mexico, in a bed
of fresh:water-shell marl, about 4 feet in thickness. The marl is
composed of argillaceous matter and fresh-water shells, among which
were observed lymnea, physa, and planorbis; and is covered by a layer
of peat 4 feet thick. These beds were deposited in a depresssion form-
‘ed by an undulation or erosion in the yellowish clayey stratum before
described, and are, therefore, more recent than that deposite; buf con-
temporaneous with the beds of peat and marl with which the western
part of the State is known to abound. Their geological positivn is in-
dicated on the preceding wood-cut by the letter a. The_mastodon,
then, has become extinct since the deposite of the materials #pon the
surface of which are our magnificént forests and beautiful prairies.
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HOCKING AND ATHENS COUNTIES.*

The geological position of these counties is indicated on the vertj-
cal section, as extending from the superior part of the fine-grained
sandstone upwards, so as to embrace the “calcared-silicious rock,”
and some hundreds of feet of the coal measures above that deposit,
The surface of the country is uneven, rising into irregular elevations
from 300 to 400 feet above the water courses, which, in times past, ap-
pear to have worn their way through the strata, so as to give to the
surface, cnce a plain, the features which we now observe. The hills
have rounded outlines, but sharp declivities. The principal streams
are the -Hocking and its tributaries, and Salt creek, a branch ‘of the
Scioto, which sweeps through the western part of Hocking county.

It should be here remarked, that these counties present so many in-
teresting subjects to the geologist, in an economical and scientific view,
that months, instead of a few weeks, might be profitably spent.in their
examination. As it is, it should not by any means be supposed that
valuable discoveries will not, hereafier, be made; but on the contrar}};
that the present examinations, although as minute as time would per-
mit, will only serve as 2 guide, or incitement to future developments.

The rocks will be described in the order of superposition, begin.
ning with the lowest and ascending in the series. ‘

IlI. FINE-GRAINED SANDSTONE.

This is indicated on the vertical section, by these numeral3-(IIL.)
The superior part of this stratum appears along the water courses 1n
the west and southwest part of Hocking, forming the lowest rock seen
in situ, and the one upon which are imposed the strata hereafter to
be described. Its external character and mineral composition have
already been given, and need not now be repeated. ’

The fine-grained sandstone is well developed along the bases of the
hills on Salt creek, in the township of that name; and through the
whole distance affords good materials for various purposes—as for
coarse masonry, flag-stones, grind-stones, and architectural work of an
ornamental kind. Situated as they are at this time, the demand will be
limited; but it will increase as the country becomes more densely
populated. It is desirable that public attention be directed to the most
valuable localities.

The valley of the creek before mentioned, is very narrow, and the
sandstone rising in-bold escarpmeénts, capped by the conglomerate,
forms elevations three hundred [éet or more, in height.. The steep de-
clivities of these hills, are often covered with a beautiful growth of
evergreens; while along their bases, the stream wanders from side to

* In the examination of a part of these counties, much valuable assistance wa!‘derived from
some geological notes, in manuscript, furnished by Dr. Hildreth. This gentleman has dons
more lowards directing public attention to the geological structure.and mineral wealth of the
State. than any other individual; and the benefits which he has thus conferred, can never be
fully appreciated.
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side of the valley, pursuing its solitary way among scenery rarely
equaled in Ohio, for wildness and beauty.

IV. CONGLOMERATE.

This stratum reposes conformably on the preceding, as indica-
ted on the section by the prefixed numerals. The thickness probably
varies from 200 to 300 feet. 1t is made up of several layers, variable
in character, even in short distances. In some places, it is an aggre-
gation of quartzose pebbles and silicious sand; while in others, there
are few if any pebbles, the rock assuming the character of sandstone.
It is,generally light colored, but in some places, is tinged red, with the
oxide of iron. This stratum occupies the western part of Hocking
county. Towards the east it gradually dips till it sinks beneath the
incumbent rocks, while westward towards the lines of Pickaway and
"Fairfield,- it forms outliers, and caps the highest elevations. Itis
found in Salt-creek, Jackson, Benton, Laurel, Good Hope, Falls and
Marion -townships; near Logan, it disappears beneath the bed of the
Hocking. The region traversed by this formation contains the most
beautiful and picturesque scenery in Ohio; and is no where more stri-
kingly so, than along the waters of Queer creek, in the township of
Benton. Here the waters have worn their way through the rocks,
leaving mural escarpments, crowned by oaks and sometimes by ever-
greens. The stream winds through this wild and rvgged region,
here washing the base of a beetling precipice, there slumbering quiet-
ly in its channel,.and anon dashing over a.precipice in a beautiful
cascade. The most interesting fall is on section 13, Benton township.
A short distance above, the water runs in a narrow, devioys channel,
cut in the solid rock, as though collecting its strength for a leap over
the precipitous ledge which forms the falls. Their whole height, em-
bracing some minor descents, is 87 feet,—the principal onc being 64
feet over a perpendicular ledge. ‘

The falls of Hocking and Scott’s creek are {ormed by this stratum;
but they are not of sufficient interest to render them worthy of partie-
ular description. The furmer is a rapid descent of the river over a
rocky channel, sufficient only to make it a valuible site for manufac-
turing purposes; while the latter is a fall of seven or eight feet over
the perpendicular rocks '

Economical uses.—From this stratum are obtained excellent building
materials, and in such abundance as to be inexhaustible. Those
quarries, however, which are situated along the valley of the Hocking,
will be the most valuable, as the stone can be easily transported to any
_point along the line of the canal. This rock has already been quar-
ried at several points between Logan, and the western part of the
county, and at many intermediate places, as far as Lancaster. Large
quantities of the stohe have been wrought at these places for locks
and culverts on the canal, now constructing. Particular points where
quarries may be opened, need not now be mentioned. None of the
stone, however, where it disintegrates and crumbles, should be used;
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and, therefore, in the-selection of quarries, the material should be ey,
amined in situations where it has long been exposed‘to the weather,
Some of this stratum, being destitute of the oxide of iron and aluminous
maitter, may be advantageously used for the manufacture of glass,

It may here be proper to state, that some of the sandstones which
are peculiarly liable to disintegration, may be preserved by boveri‘ng
them with a coat of paint, or by oiling them. In this way, water may
be exlcuded, which insinuating itself between the particles of the storle,
and expanding by the action of frost, would cause it to crumble., A
coat of paint would, in the same way, protect those varieties of the
fine-grained sandstone, which are peculiarly liable to decay from the
decomposition of iron pyrites. But after quarrying, the moisture
should be permitted to escape before the application of paint. Perhaps
some of the porous or friable varieties of rock may, also, be rendered
durable by applying boiled plaster, or water cement,-so as to fill up
the interstices between the particles, thus rendering them proof
against atmospheric agencies. It is hoped that these suggestions
may be valuable to those who have used materials without the proper
care in the selection..

V. COAL MEASURES.

This division embraces all the stratain the State above the Conglom-
erate. It consists of alternations vf sandstones, limestones, shales, coal
and iron ores, together with the ¢calcareo-silicious rock.” They lie
conformably upoua the subjacent strata, and dip gently to the E. S. E.
These alternations, as represented on the vertical section, (No. V), were
not designed to ve strictly accurate; tut are merely for the purposes of illus-
tration, for'which' they are sufficiently correct.

The strata of the coal measures will be described under the following
subdivisions:

1. SANDSTONES.

2. LiMEsTONES.

3. BUHR OR “CALCAREO-SILICIOUS ROCK.”
4. SHALEs.

5. CoaL.

6. IrON ORES.

1. SANDSTONES.

Rocks of this character greatly predominate in the coal measures.
They are composed mostly, of silicious sand, often intermixed with
mica and argillaceous matter; and sometimes contain feldspar ina
state of decomposition. They are generally light colored, but often
variously tinged with oxide of iron, which is so abundant in many
cases, as to change them to a deep red on the application of heat.
This effect is produced by the peroxidation of the iron which they
contain.
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Their economical value has not hitherto been appreciated. They
are applicable to a great variety of useful purposes:--as the manufac-
ture of glass, tombstones, grindstones, the construction of furnaces,
locks, culverts, and are, also, valuable for some kinds of ornamental
work. ~ Many of them endure, unchanged, the -vicissitudes of the
weather, and are little affected by heat sufficiently intense to calcine
marble, and break in fragments the best kinds of ‘granite. Some of
them are equal in beauty, to the best granites of the Atlantic; and, as
they are less affected by heat, will be more valuable as building ma-
terials, particularly in cities, where edifices of the latter are often de-
stroyed by fires, which would little injure those constructed of the fors
mer. Itispot too much to say that the sandstones of Ohic will be,
to our rising and future cities, what the durable and beautiful gran:
ites of New England are to our large eastern towns.

As quarries from which good materials for.construction can be ob-
tained, are found in every township, and on almost every section in
these two counties, it is needless to specify localities, except on the
Hocking, where they will hereafter be of value for transportation to
distant places. o

A fine-grained sandstone, and rather a handsome material, is obtain-
ed about one half of a mile below Logan, on Sec. 12,R. 17, T. 14. It
was exposed by the excavation for the canal, but whether it is distinct.
from the- conglomerate, or forms a part of that stratum, is doubtful.
This quarry .1s well known, but others equally as good can doubtless
be opened, not only along the valley, but distant from it, north and
south. ~ This quarry contains the remains of some radiated and mol-
luscous animals.

Another quarry; above the preceding in .geological position, has
been opened about 3% miles below Logan—80 -or 90 feet above the
‘Hocking. Itis fine-grained and micaceous,—the mica forming the
lines of cleavage, and in some places, giving to the rock a laminated
structure. Slabs of suitable size {or various purposes of construction
can be obtained. Some of them are nearly equal in beauty to the
Waverly stone, and though rather coarser in texture, may be used
for the same purposes. From this quarry good flag-stones and tolera-
ble materials for grind-stones may be obtained. Here was observed
in- the solid rock, particles of bituminous coal, with fragments of the
‘vegetable remains of which they were formed. This may be an
interesting fact to -those who deny the vegetable origin of our fossil
fuel.

A quarry has also been opened in this stratum on the river, near the
line of Hocking and Athens. Here has been quarried some of the
most beautiful sandstone I have ever seen. Some of the slabs are so
white that, ata little distance, they might be mistaken for primitive
marble. 'This rock will no doubt furnish, for the canal and other
public works, materials of good quality and in great abundance.

The limits of the present report will not permit us to mention, far
less to describe, all.the lacalities of sandstone throughout the valley,
whence good materials for construction can be obtained. But below
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this point; as far as Nelsonsville, in Athens county, sandstones have
been quarried for the construction of locks, culverts, ete. on the canal;
and further down the river there will probably be no difficulty -in
obtaining materials. They have also been quarried at Athens. * Be-
tween that place and the mouth of Hocking, are sandstones of a good
quality, which will be valuable when thecanal shall be extended in that
direction. One stratum was traced from a little below Federal Creek to
the Ohio river, a distance of nine miles, forming mural escarpments
along the Hocking valley. Ina southeast direction itdipsabout 14 feet’
per mile. Itis somewhat variable in color and mineral composition
at different-localities. In some places it contains pebbles, and were it
not for its geological position, might be mistaken for the conglomerate;
in others, the materials are much finer, and often arranged in a slaty
structure. This stratum is filty or sixty feet in thickness.

I would here remark, that greater care is necessary in selecting
sandstones for locks and piers, than for most other'purposes; for in
such works they are subjected not only to the severest tests from at-
mospheric agents, but are also exposed to the abrading action of water
and of heavy bodies forced against them. And [ am informed by Mr.
Price, one of the Canal Commissioners, that it is feared some of the
stones which must be used in the contruction of locks below Logan,
*will not be very durable, though very valuable for the ordinary pur-
poses of construction. This, he thinks, will be the case with those
which contain feldspathic sand undergoing decomyposition on exposure
to the atmosphere.

Hone or whetstones. 'There are some pretty good materials among
the sandstones for hone and whetstones. There is a locality of very
fine silicious rock on the land of Mr. G. Cock, section 19, Rome town-
ship, which is well adapted to the above uses. Mr.C. who has man-
ufactured a few the present season, informed me that they are highly
approved, and presented me with some of the specimens- for the State
cabinet.

On section 19, Vinton township, the shale below the coal passes into
a very fine-grained argillaceous sandstene, which is.manufactured by
Mr. Rateliffe into hones, or oil-stones, for which he says it is well
adapted. 'fhis stone falls to pieces on ‘exposure to the weather, but
can be rendred durable by saturating it with oil. It appears to be’
abundant, and doubtless will be valuable for the purposes justenu-
merated ) )

Stones have been obtained for similar purposes near Athens, but 1t
is doubtful whether the rock will prove of much value.

. Monday creek hones.—~The hone stone-quarry on Ménday creek,
although it may possibly be a part of the “calcareo-silicious rock,” may
be mentioned in this place. This quarry is in Hocking Co., R. 16,
T. 14, Sec. 26. 'The stone is composed of very -finely divided parti
cles of silicious matter, often white and sometimes tinged with shades
of yellow, and contains irregular masses or veins of hornstone. Hones
of an excellent quality were manufactured from portions of this rock,
and sold in New York, where they have been purchased by our mer-
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chants and broughtagain to Ohio for sale. The reputation of the quar-
ries, L.understand, was injured by supplying the market with an infe-
rior artlcle but the quarries were finally abandoned under the idea
that the best materials had begn exhausted. This, however, 1 am
confident is not the fact, as there is little doubt that the quarries may
be suecessfully re-opened and others found, by tracing'the deposit in
the vicinity, and opening it where there are facilities for mining.

2. LIMESTONES.

There are several distinct layers of limestone, interstratified with
the rocks of the coal measures. These strata, though not now appre-
ciated, will hereafter prove of great economical value. They will
furmsh materials for llme, building stones, McAdam roads, marbles,
and fluxes for iron ores.  Of still greater value will they be for agri-
cultural purposes, situated as they are, among strata which contain
Little carbonate of lime.. Oftheir applicability as a iertilizer, we shall
have occasion hereafter to speak.

The'lowest stratum of limestone which was observed, is in Hocking
county, on Three Mile run, Sec. 28, Green tOWl’lShlp, a lxttle more than
a mile from the Hockmg river, and about three miles below Logcm,
Tt liés in layers from a few inches to a foot in thxckness7 the average
depth of the stratum being from 8 to:9 feet. The uppei‘ portion, from
3to 4 feet-in thickaess, Is- yellomsh or buff' colored, containing so
much iron that it may perhaps be used as an iron ore. At any rate,
the ferruginous matter will render it the mare valuable for a flux.
The lower layer is nearly white, and will make lime of a"superior
quality. It seers to be nearly pure carbonateof lime; and in places,
sub-crystalline, and sufficiently compact to admit 6f a pohsh Speci-
mens were collected with a view of ascertaining their value in this re-
spect.
pNorth of the above locality, this limestone deposit can be found in

numerous places, although the out-cropping edges are now concealed
by the superficial materials. It was observed in two or-three places
on-Sec. 30, T. 14, R. 16. It can be seen to the best advantage in the
southeast part of'Perry county, at McCormick’s quarry, on Sec. 17,in
the township before mentioned. Here it is extensively quarried for
the manufacture of lime. A new quarry has also been opened south
of it on Sec. 20.. This stratum affords a good stone for McAdamizing
_roads, for which purpose, I belxeve, it has been used where it approach-
es the National road.

South of the Hocking river I have not been able to trace this depos-
it unless it passes into a sandy micaceous limestone, which is propa-
ble, from the fact that both varieties occupy nearly the same geologi-
cal-position.  But still they may be distinct deposits, occupying difs
ferent positions in" the geological column. The sandy variety was
seen in Swan and Jackson townships, Hocking county, and in Elk
township, Athens county, section 8, where it occurs above a valuable
bed of coal.
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The geological position of the next bed, is perhaps a hundred feet
above the preceding. It is dark colored, and contains numerous or-
ganic remains of molluscous and radiated animals. In Hocking coun-
ty, emall fragments from this stratum-were first observed on the sum-

- mits of some af the highest elevations near Logan; subsequently it
was found, in situ, on seetion 30, T. 12, R. 16. Judging from the mass-
es lying on the surface at this locality, the bed may be 5-or 6 feet in
thickness. This stone will bear a polish, and it doubtless may be ob-
tained in slabs of suitable size for ornamental architecture. Passing
southward to the head waters of Raccoon, this stratum again“appears
along that stream in.the neighborhood of Judge Wright, of Star town-
ship. Italsoappears at the surface on-the road from McArthurstown
to Chillicothe, two or three miles from the former place. Should thig
rock prove valuable as a marble, further explorations will be made by
those personally interested; and new localities will be developed.

At Nelsonville, above the coal, are two beds of limestone, chiefly
valuable for the manufacture of quick-lime, for which they have both
been used. The beds are thin, and the upper fossiliferous and some-
times tinged with iron. These beds may be opened both north and
south of this place; and they are also disclosed in many places in the
western part of Athens county.

Between Nelsonville and Athens, beds of limerock -occur at various
places, but as the localities are well known they need not be enumerated.

A stratum of limestone above those previously described, occurs on
the Hocking hills, 3 or 4 miles below Atheris; and gradually dipping in
an eastein direction, disappears beneath the bed of Federal creek, not far
from its mouth. It is disclosed along the west liae of Rome township,
to the depth of 15 or 20 feet. It appears to be non-fossiliferous; is
light colored, and calcines into lime of good quality.. It comes out in
slabs which can be used for various architectural purposes. :

Another important layer of limestione, above the preceding, occurs
along the sides of the hills below the mouth of Federal creek. Itisin-
terstratified with thin beds of shale, which, 1n some places, are calcare-
ous; the whole attaining an aggregate thickness of 30 or 40 feet. The
rock varies much in color where it has been observed, being yellowish,
buff colored, grey or blue in different localities, orin different divisions of
the stratum. By the most diligent search, not a trace of organic exis-
tence was observed. The thickness and continuity of this deposit; with
-other considerations, render it one of the most valuablé in thé coal mea-
sures. It will afford building materials; and has already been burned
into lime and sent down the Ohio to a market. The economical value
of this stratum will be greatly enhanced when the canal shall have been
completed to the Ohio river. The above description of the limestone
deposits is necessarily brief and imperfect; since to embrace all the
facts, would swell this report to an undesirable extent.

3. BUHR OR “CALCAREO-SILICIOUS ROCK.”

An interesting and detailed aceount of this valuable deposit, was given
by Dr. Hildreth, in the first annual report. A few facts, therefore, can
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only be given in addition to those already collected. In that repert, the
range, extent, thickness, external and chemical characters, and the eco-
nomical value of this stratum, are fully set forth.

This stratum is quarried to some extent in the vicinity of McArthurstown,
Athens county, and manufactured into-mill stones which find a market in
various parts of the western country, and are generally highly prized by
those who use them. This stone has recently been manufactured into
coffee mills, for which it seems.well adapted. The amount received
from the manufacture of the above articles, is between 20 and $30,000
per angum; and the time cannot be distant, when this branch of industry
will be greatly extended. These quarries are the more valuable, as good
materials for these purposes cannot, probably, be obtained far north of
McArthurstown. F¥or where the rock is occasionally seen in place, its
character is so changed, that it is*of little economical value, becoming,
as it does, more calcareous, with seams of compact hornstone. -

The point.where it.crosses the Hocking valley has not been ascertain
ed, and I am'inclined’to ‘believe that it sometimes passes into limestone,
which-canaot be identified except by geological position. Thus, it ap-
pears there is little. prospect of finding good quarries in Hocking and
Athens, north of McArthurstown. But others may be found in Elk,
Brown and Vinton townships in Athens county, and in the northeast part
of Jackson county.

4. SHALES.

Interstratified with the other rocks of the coal measures, are found nu-
merous beds of argillaceous shales. Their prevailing colors are yellow-
ish,reddish, grey or black; and in some places, the latter varieties contain
s0 much bituminous matter as to burn freely when ignited. When found
associated with the coal, they often eontain beautiful impressions of ex-
tinct vegetables. These shales -are farther interesting, as being almost
invariably associated with beds of iron ore. Those which form the floor
of the beds of coal very. often disintegrate into clays which are valuable’
for fire brick and stone ware, though I am not aware that they have been
used for these purposes. The shalesare far more abundant above than
below the buhr. Some of the beds are from 50 to 80 feet'in thickness,
and form, I am inclined to believe, the predominating rocks in the middle
and eastern part of Athens county, where they cause an important change
in the agricultural character of the region.

Some of thé red and greenish, or olive colored shales, which occur
glong the valley of the Hocking, below the mouth of Federal creek, may
perhaps, be valuable as lithic paints, where beauty is not required. The
greenish variety, found along the side hills, on- the south side of the val-
ley, a little below Bebee’s tavern, has, in one instance been used suc-
cessfully for this purpose. Properly prepared and mixed with oil; it forms
a durable, though not very beautiful pigment. Further trial with this and
the red shales, it is believed, will introduce cheap and durable paints for
ordinary purposes. These shales are found continuous over large.areas

in the eastern part of Athens county—being exposed along the ravines and
water-courses.
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They are mostly impervious to water; and hence, where they accur,
give rise to springs, which are more numerous on the eastern and south.
ern declivities of the hills, as the strata dip to the east and south. "Thege
facts should be borne in mind in the construction of roads in the hilly pof-
tions of the State; for if the-location be along a hill side at the out-crop.of
a shale stratum, supporting the water so as to form springs, the road will
be wet and muddy; whereas, if it were located above the water-beating
stratum, it would be dry and require less expense for repairs. ~ As the
springs are not so abundant on the western and-northern, declivities,
other things being equal, they should be chosen for locations in.prefer-
ence to the eastern and southern slopes. By attending to ihese-sugge‘s-
tions, much money in repairs might be annually saved, while at the same
time the facilities for traveling would be increased.

5. coAL.

In that part of the coal measures embraced in these two counties, there
are at least ten or twelve beds of coal, varying in thickness from a few
inches to 10 feet. '

They are situated along the line of the canal, which, before many years,
will communicate with the main canal on the one side, and the Ohio river
on the other. They cannot, therefore, fail to become of immense value.
These beds are interstratified with the rocks above described, and crop
out at the surface, successively, as we travel from west to east. Their
western termination may- be represented by a line drawn from- the centre
of Jackson to. Hocking county, to the middle or eastern part of Marion
township. But on account of undulations, and perhaps dislocations of
the strata, and the difference of elevations at various places, coal may
sometimes be found wes! of this line, and be deficient in some localities’
east of it.  The thickest and most valuable beds of coal, however, do not
extend so far west as this line. Like the layers with which they are in-
terstratified, they vary so much in thickness and external character, that
it is difficult to identify them at remote points; and their identification is'
the more difficult-as they are seldom exposed at the surface, being con-
cealed by the loose materials except along the ravines and water courses,

The lowest workable bed was observed from 4 to 7 miles above Nel-
sonville, but the same stratum probably extends much farther up the
Hocking; and from explorations which-have been- made during the past
season, it is possible that coal, which is workable in other places, may be
found on some of the highest elevatiors on the opposite side of the river
from Logan. Here, scarcely any efforts have been made- to ascertain
the thickness, or even the existence of coal.

Mr. Brit penetrated a stratum from 3 to 4 feet in thickness in digging
a well about 4 miles above Nelsonville. It does not, however, appear
to be so thick in other-places, and the average thickness of this bed, along
the Hocking, may not be more than 2 feet. The coal is variable in char-
acter, and made up of thin lamin®, on which traces of vegetables may
be distinctly seen. It was (ormerly wrought, principally for smith’s pur-
poses, in the bed of the Ifocking, near Nelsonville. ~With this exceptiom
I am not aware that this bed of coal*has been used in the valley.
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Nelsonville coal.—The next valuable bed of coal occurs about 80 or
90 feet above the preceding. As it has been most extensively wrought
inthe vicinity of Nelsonville; it has been called “Nelsonville coal.”
This bed is one of the most valuable in the State, not only on account of
its supetior qualify and its proximity to the water courses; but, also, for the
facilities-with which it can be obtained. Above it,is a stratum of sandstone
which, in most places, will forma permanent roof; when mines shall be
opened. The coal is made up of laminar divisions so thin that several
can be counted within the space of an inch; and between them, traces of
vegetables can generally be observed. It contains some. sulphuret
of iron, but as it generally comes out in masses, and is not disseminated,
the value of the ceal is little impaired. The average thickness of this
bed may be rated at 6 feet, but it varies from 5 f0.9:. As we descend the
river from: Nelsoaville it gradually dips and finally disrppears below the
bed of the Hoeking, about five miles_ below the former place, on sec-
tion 8, township 12, range 15. Taking into account the fall of the rivér,
the dip between the two places will be between 20 and 25 feet per mile,
in a south or southeast direction. West of Nelsonville, 1t extends up the
river, gradually becoming more elevated 1ill it runs out on the tops of the
hills, three or four miles above that place. North of theé river it van.be
found en. almost every section in the township of - Ward and the western
part of Trimble; ‘and is well disclosed in many places along the branches
of Monday-creek. On the Snow fork of that stream, the stratum is more
cofitinuously exposed than in most other places where it has been ex-
amined: It lies but a few feet above the water, so that.the debris,
which often conceals the coal, has been carried away, revealing its whole
thickness, which is from 6 to 7 Teet.

South of the Hocking valley, I have traced this coal over to.the head
waters of Raccoon in York and ‘Waterloo townships. Here, it is some-
what thinner; and south of this, it is seen dlong the stream and branches
before mentioned, in the townships of Lee, Brown and Vinton. In some
places in the last township, it is- below high-water mark; but in the
southern part it is so elevated as to be easily wrought. It will be valuable
as it-is associated with iron ore, on a sticam, which, doubtless, at some day;
will be rendered navigable..

This coal; from its extent, will undoubledly become the most valuable
deposit on the western side of the coal-measures; and is destined to exert
a powerful influence upon the prosperity of the part of the State which it
traverses, as well as upon those which will be dependent on it fora sup-
ply of fossil fuel.

Dover coal.— About one and a half mile northeast from the point where
the coal, just described, dips below the river, occurs a bed of coal about
40 feet above. It is found on section 33, township 10, range 14. 1t is
about 4 feet iu thickness, and has been used at the salt werks for the
evaporation of brine. There is some doubt whether this bed is identical
with the Nelsonville coal, or.above it in geological position. Sufficient
data have not been collected to decide the question. If, however, it be
identical, there must be a rapid undulation of the rocks, so as to reverse
the dip, or they are dislocated so as to depress one portion below the bed
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of the stream, while the other is elevated above it;.giving the appeardnce
of two distinet beds, while in reality there-is but one. This question,
though ‘important, will not now be discussed; but 1it. inay be observed,
that there is great probability that dislocations eccur.in the cual measures
to such an extent, and in such a manner, as to cause us to over estimats
the number of our beds of coal, and ecnsequently the aggregate amount
of this combustible irr the State. In an economical view, the determin-
ation of this question is highly important, and can only- be  effected by
accurate instramental measurements, conjoined with careful observations
of the succession of strata. '

To return to the Dover coal: It has been opened in several places east
of the locality first mentioned, as far as Sunday creek, at the mouth .of
which it is found near the bed of the stream, while, at the mouth of Bajs
ley’s run, it is a littdle more elevated. North of this, it extends into
Trimble township. Beds of coal, in the same range, are found sbuth of
the river, in the eastern part of Waterloo and the western part of Athens.
In the latter it has been opened in several places on-a branch of the Hock-
ing, called Factory run, where itis from 4 to 5-feet thick, overlair by
slaty sandstone. What has been- denominated the Dover coal, will. av-
erage from 3 to 4 feet in thickness.

Coal above the “Calcareo-silicious” rock.

The coal before deseribed, embraces the beds below thé buhr, or “zal-
eareo-silicious rock,” in these counties. Above this stratum, which serves
as a monument or guide in tracing the valuable deposits of the coal mea-
sures, are 4 or 5 layers of coal between the mouth of Sunday creek and
the confluence of the Hocking and Ohio. .Nearly all of these beds are
too thin to be extensively wrought; butin other places, particularly in Mus-
kingum county, as I am informed by Col. Foster, they are of much great-
er thickness. Near the town of Athensare 'some indications of -coal,
‘and some explorations have been made, but only thin beds have as yet
been discovered, and those little used.

Federal creek coal.—In Dr. Hildreth’s report of-last winter, this stra-
tum was described as the “Pomeroy coal,” it being, no doubt, equivalent
to that worked at-Carr’s run.

It is one of the most interesting and valuable deposits in the State, re-
sembling, in its external character, the Nelsonville coal, but containing a
greater quantity of sulphuret of iron. This mineral is generally found
between the layers of the coal, in nodular masses, so as not te injure it
much for ordinary purposes. On Federal creek, it is so abundant that it
may be used in the manufacture of copperas. This bed of coal dips be-
neath the Hocking not far from- the mouth of Federal creek, which s its
eastern termination. West of this, it occupies an area from north.to
south, through the county, from six to ten miles in width, embraciog.the
townships of Lodi, Carthage, Rome; Canaan, Ames, Bern, Marion and
Homer. The coal is best disclosed in the last townships, along Federal
creek and its branches. From a point about 2 miles above-the.mouth of
this creek, it can be found on almost every-section {o the north part of
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the county. It .1s not greatly elevated above the water, but rises in as-
cending - the stream, the course being a little to the aorthwest. In the
eastern part of Homer township it is elevated above the water courses,
from 80 to 100 feet. The thickness of the coal, varies from 4 to 10 feet,
while its average is pot perhaps over 5. The greatest thickness, (10
feet,) was observed on Marietta run, a mile or two above its mouth, on
gsome land owned by Messrs. Marsh and Root, of Athens. Here the
coal is separated ‘near-the centre, by a layer of bituminous shale, about
one foot in thickness. South of the river, in the townships before men-
tioned, the coal is somewhat thinner where it has been examined, but it
is probably thick enough to be worked in almost any place.

This coal has not been worked, or even generally supposed to exist
along the Hocking valley, although well exposed in some of the townships
distant from the river. The examinations during the past season, how-
ever, render it nearly certain that, unless there be dislocations, it can be
found on both sides of the Hocking river, continuing some miles above
the mouth of Federal creek. But it is now effectually covered by Jand
slides—arising from the argillaceous character of the strata,—and all
outward appearance of its presence is concealed. From the extent of
these slides, more than ordinary difficulty may be anticipated in opening
the mines. Yet, the knowledge of the existence of this valuable bed of
coal along the valley will greatly enhance the value of the land;

Above this deposit of coal, I have observed no workable beds; but,
according to Dr. Hildreth, there is one about 4 feet in thickness, which
he has denominated the ¢“limestone coal.” I am not aware that he has
noticed it any where in Athens county; yet it may hereafter be found
along the sides of the hills, below the mouth of Federal creek. It lies,
according to this gentleman, about 120 feet above that last deseribed.

In concluding this brief sketch of the ¢oal deposits of these two counties,
it may be well to glance at the potent influence which they are destined to
exert upon their wealth and prosperity.  This, however, will suggest itself
to every reflecting mind. I will, therefore, dismiss the subject by stating
that the aggregate amount of coal may be safely estimated at 3,000,000,-
000 tons. ~ Here we have stored beneath the surface, in the most conve-
nient form, a magazine of fossil fuel, which will not only supply the region,
which it pervades, for ages, but will form an extensive article of com-
merce with other States.

6. IRON ORES.

Tt will be recollected thatin my former report, it was stated, that mest,
if not all of the beds from which the furnaces in Lawrence and Scioto
are supplied, are in geological position, below the buhr. I have traced
these beds through the counties of Athens and Hocking, embracing
the eastern part of the latier and the western part of the former. Their
eastern limit may be represented by a line drawn from Vinton township to
Trimble—while the western, may be indicated by a line drawn northeast,
from the eastern partof T. 10, R. 18, to the eastern part of T. 15, R. 17.
These lines are not, of course, precisely accurate, but are sufficiently so to
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indicate the region in which we are to seek for a continuation of the val.
uable~deposits of Lawrence, Scioto and Jackson. In a geological sur-
vey of a county, all that can be done, in most -cases, is to direct in what
situations explorations may be made with the greatest probability of sue-
cess; at the same time, recording all such facts of a useful character, as
may come within the knowledgé of the observer. It has, therefore, been
a primary object to ascertain the boundaries of the strata which embrace
the ferruginous beds, and at the same time, to collect as much information
as possible in reference to particular localities. As it was impracti-
cable, in most cases, to identify beds at remote points, localities will be
mentioned without reference to geological position. In all the-townskips
between the lines before mentioned, there are numerous indications of
iron ore; but in a very few places have efforts been made to develope the
thickness and extent of the beds.

Iron ores of Hocking County.

A few years ago, some<hundreds of dollars were expended in the
vicinity of Liogan in explorations for iron ore, without much success. I
has, however, during the past season been observed in several places, and,
at some of them, it may be valuable.

Bright’s ore bed.—This is on the northeast quarter of section 1, town-
ship 14, range 17, about one mile and a half north of Logan. The ore
comes out in large nodules, covered on the outside with layers of
oxide of iron; while the interior is of a bluish color, very compact
and heavy. This ore, externally, appears to be of a good quality,
and is from 6 to 8 inches in thickness, and can be obtained in consid-
erable quantities.

Monday creek ores.~—Lioose masses of good iron ore were ‘observed
on the branches of this creek in the townships of Falls and Green.
No . efforts Lave been made to ascertain the extent of the beds. Dr.
Hildreth describes a bed of ore on this creek in Perry counfy, near
Hazeltine’s mills. “Tt is a rich heavy ore, one foot in thickness, and
breaks out into tabular masses.” He further remarks; “resting on the
limestone* lies a thick deposit of slaty clay, containing thick masses of
rich argillaceous iron ore. The lower portion near the buff limestone
resembles ochre, and assumes a bright red color when roasted. The
iron ore fills several feet of the deposit; but has not been sufficiently
opened at McCormick’st beds to determine its value. In Green town-
ship, Hocking county, a few miles south of this place, on section 35, we
find a similar ore imbedded in shale. On section 7, same township,
is a valuable deposit of iron in a similar matrix, and lying in a sim-
ilar geological position over the lime rock. Above the shale js a
white sandrock, on which rests another deposit of ore which is about
10 inches in thickness, over which slaty clay supports a thin bed of

» The first bed described in the preceding part of this report.
f In the southeast corner of Perry county.
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coal. It lies a little above the water on Seven-mile creek, 5 or 6 miles
west of Nelsonville.”

Crooks® ore bed, is in township 14, northwest quarter of section 15,
range 18, about one mile and a half south of the Falls of Hocking. It
seems to be bog ore and somewhat extensive. The thickness is more
than 2 feet. Portions of this bed are tolerably good, while others are
so .intermixed with sand and gravel as to injure it materially.,

_Greew's ore bed, is on section 23, in‘the same range and township as
that above described, and about-2 miles south of Logan. Itis of a good
quality and occurs in very large masses; and from its abundance on the
surface, may be found in sufficient quantities to be valuable. Mr. Green
informed me that ore of a similar quality was observed on section 24,
east of this locality. This ore occurs high in the hills, and has been
traced along the south side of Hocking to the west line of Athens.

A similar ore occurs on section 9, Washington township. It is abun-
dant on the surface, and from some excavations which have been made, is
probably sufficiently thick to be workable. Indications of good ore were
likewise observed on sections 19, 20-and 25, in Green township. These
localities are on the south side of the river.

Wright’s ore bed, is on the land of Judge Wright, Sec, 26, T. 12,
R. 16, Star township. This is rather a remarkable deposit, differing,
in many respects, from any hitherto observed. Its external appear-
ance resembles bog ore, being ochreous and spongy. In some places.
it contains pieces of other ore, and ferruginous shale. The thickness
of this bed is about 32 feet, and, though not very rich, will doubtless.
be valuable either alone, or mixed with other ores. According to Dr.
Hildreth, a similar ore is found on Sec. 1, T. 12, R. 17, about 8 miles.
west of Judge Wright’s,as the uplands descend to the waters of Queer
creek. This ore also occurs in the north part of T. 11, R. 16, on the
waters_of Raccoon creek.

In"addition to these localities in Hocking county, indications of iron
ore have been observed in the townships of Star, Swan, Washington,
Jackson and Benton.

In the foregoing account I have omitted to mention a thick deposit
of iron ore, containing so-much silicious matter in the form of sand
and pebbles, that it has not been wrought. In geological -position, it
is bglow the preceding beds. It can be examined to.advantage on the
land of Mr. Funk, Sec. 28, Falls township. For a more particular
deseription, see Ohio Geological Report, 1837-8, note on page 89.

Iron ores of Athens County.

The most continuous, and probably the most valuable, deposit of iron
ore in this county, is a few feet below the Nelsonville coal. This is
a very heavy, compact ore, of a bluish color, and varies in thickness,
from 6 to 10 inches. It contains impressions of ferns and other ex-
tinct vegetables. It is well disclosed at Whittimore’s, on the Snow
fork of Monday creek, resting on a bed of shale, which disintegrates
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into a yellowish, ochrey clay. Split in the line of cleavage, it often

reveals beautiful impressions of vegetables. Above it is a bed of shale
containing nodules of good iron ore.* It continues up the branches of
Monday creek, into the townships of Ward and Trimble; and through-

out the whole distance, can probably be obtained in quantities sufficient -
to be valuable. Inexplorations for this ore,the Nelsonville coal affords

a sure guide.

On the south side of the Hocking, it is well exposed on Meiker's
run, T. 12, R. 15. 1t can be well examined in Waterloo township,
along the branches of Raccoon creek, T. 11, R. 16, particularly:on
sections 10 and 11. Here the ore, externally, is excellent, and cormes
out in large slabs or plates containing fossil plants. The bed, here,
is near the base of the hills, but rising as we travel westward, will be
found in Hocking county, but at a much greater elevation. SBouthward
it probably extends through the southeast part of Athens county. It
also occurs on a branch of Raccoon creek, in the southwest part of
York. = There are other localities of ore which may belong to this-
stratum, on the branches of the Raccoon, in Lee township, and other

laces. :

P In the valley of the Hocking, the shale below the Nelsonvilte coal
is rich in nodules of iron ore. This is the case in the neighborhood:
of Nelsonville, on both sides of the river. The best way, perbaps, to
obtain these ores, is to trace thein westward, till they rise so high in
the hills that the incumbent materials can be removed without much
labor.

Above this deposit are other beds, near or below the “calcareo-sili-
cious rock.” Some localities will be given in order to direct future
explorations: '

A bed of ore about one foot thick, wds observed on the land of Mr.
M’Laughlin, section 10, Waterloo township. Judging from its exter-
nal appearance, it may be tolerably good, and sufficiently extensive to
be valuable. By exploration in this vicinity, other localities will pro-
bably be found.

Near Mr. Lentner’s, Lee township, large nodules of good ore were ob-
gerved; and also, on a stream which passes through section 33, of the
same township. .

An ore of excellent quality occurs along the waters of Raccoon in
Vinton township. It is, however, someiimes injured by being mixed
with hornstone. This bed was penetrated by Mr. Royal Althar, in-dig=
ging out a spring on section 20. It is about 2 feet thick at this. place,
and of a good quality, with the exception that it is associated with horn-
sione. This ore appears to be extensive, having been observed at
several other places. It occurs on the land of Mr. David Jones, in
Elk township, and in many places near McArthurstown.

About oue mile east of this place, on section 22, northwest quarter;
is a bed of good ochreous iron ore,about 4 feet in thickness. Its geolo-

# On the land of Mr. Whittimore is, also, a bed of ore above that just mentibned-,'w]ﬁch Dr.
Hildreth regards as the equivalent to that in Hocking coupty, on the land of Judge Wright.
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gical position is near the bubr. A similar stratum was observed in
Jackson county.

The above are some. of the most_important localities where iron ore,
suitable for smelting, has been observed; and, it is hoped that they may
serve as an index to those who wish to make explorations with a view to
the erection of iron works. There can be little doubt thai a sufficient
supply of ore may 'be obtuined along the Hocking valley for this purpose,
although the beds may be found to, be thiuner and less numerous than in
Lawrence and Scioto, of which they are the equivalents. Furnaces
along the canal ‘may be supplied with ore from any of the beds adjacent
to the Hocking. The bed below the Nelsonville coal, is of itself suffi-
cient to- supply several furnaces; but it must be wrought in situations
where it can be obtained without much expense in removing the incum-
bent materials., When other beds from which ore can be obtaned, are
taken into consideration, their proximity to valuable beds of coal,and the
facilities for transportation, we may reasonably conclude that this valley
may hereafter become a favorable point for iron works.

I);has been heretofore supposed that most of the valuable deposits of
iron ore were below the “calcareo-silicious rock;” but the investigations of
the past season, have shown that this is not the case. For in Tuscarawas,
some of the most valuable beds are above this deposit; and I am informed
by Col. Foster, that there are two beds in Muskingum county, occupying
the same geological position,

With the knowledge of these facts, diligent search was made for iron
ores above the buhr in Athens county, with sume degree of success; but it
is still doubtful whether they can be obtained in sufhicient quantities to be
valuable. Frequent indications are met with in the townships of Athens,
Alexander, Lodi, Carthage, Troy and Canaan; and also, along the waters
of Federal creek, in the townsbips of Rome, Berne, Marion and Humer:
some of these localities were mentioned by Dr. Hildreth.* In Carthage
and Troy, heavy masses of ore were observed in many places; but no op-
portunity occurred to ascertain the thickness of the beds from which they
originated. Messrs. Beebe and Rowel, who live on the Hocking, below
the mouth of Federal creek, intend to make the necessary explorations in
their immediate vicinity.

TUSCARAWAS COUNTY.

Surface of the counlry—Geologicial position~—The surface of the
country is uneven, consisting of labyrinths of hills formed by the ra-
vines and water-courses which interrupt the continuity of the strata.
This irregularity of surface has been, in part, produced by the abra-
ding action of water, without disturbing the geological position of the
rocks, so that they can be easily traced across the intervening valleys,
from 'hill to hill. In this way vast stores of mineral wealth have been
disclosed, which otherwise would have remained - concealed in the
bowels of the earth.

% See Ohio Geological Report, 1837--8.



146 [ Doc. No. 22, ]

The county is watered by the Tuscarawas and its tributaries. . The
main stream, bordered by narrow but fertile bottoms, sweeps through
the county in a seuth or southwest direction; while the hills on either
side, often rise to the height of 300 or 400 feet.

From the position of the county, as indicated on thevertical section,
it will be observed that the strata which it-embraces, belong exclusive-
ly to the coal measures; extending from a little below the “calcareo-
silicious rock,” to some hundred- feet above, including a series of de-
posits rich in mineral treasures. The strata consist of alternations of
sandstones, limestones, shales, coal and iron ores, together with the si-
licious deposit before mentioned. They dip slightly in a direction te-
wards the south and east; and, the hills being high, the several de-
posits occupy, comparatively, large areas before they disappear be-
neath the water-courses. This peculiarity of surface, affords” great
facilities for mining operations.

The strata of this county, will be described under the following
heads:

. Bung, OR “CALCAREO-SILICIOUS ROCK.”
. SANDSTONES.

LimEsTONES.

SHALES.

CoaL.

. IRON oOmEs.

O G W00

1. “ CALCAREOQ-SILICIOUS ROCK.”

The only place where this rock was seen, in situ, is on the north-
west quarter of Sec. 12, T. 8, R. 4. Here it occurs on the top of a
hill, and it is possible that it may, cn trial, be found of such a quality
as to be used in the construction of millstones. This locality is men-
tioned in order to direct attention to this material which is so valua-
ble in other places.

Black hornstone, or chert, into whieh it sometimes passes, was ob-
served in the western part of the county, in the townships of Salem,
Bucks and Sugar Creek. It was, in no logality, seen in place, but oc-
curs in loose masses on the surface. This silicious deposit was the
more carefully observed, as it affords an unerring guide to the most
valuable deposits of the coal measures.

2. SANDSTONES.

These rocks predominate, forming probably more than two thirds
of the strata in the county. Like the sandstones of Athens and Hock-
ing, they are composed mostly of silicious sand, but sometimes inter-
mixed with mica and argillaceous matter, and variously tinged with
oxide of iron. They are generally, however, light colored; but contain
so much oxide of iron as to change in color by the application of heat.
They contain, also, in many localities feldspathic sand, the decompos



[ Doc. No. 22.] 147

tion of which, renders the suface of the rock white, as if covered with
fine kaolin.

The sandstones are useful for fine and coarse building materials, grind-
stones, flag-stones, tomb-stones, &c. Quarries can be opened in every
township and almost on every section. Some of the most important
quarries along the canal and water courses, only, will be mentioned, as
they are.so situated that the materials for construction can be transported
to any point along the canal.

Zoar -Quarry.—This is on the east side of the Tuscarawas, in town-
ship 10, range 2, near the village of Zoar. The lower part of the stra-
tum is covered with debris, while about 30 feet of the upper portion has
been wrought. The stone is rather fine-grained, micaceous, and, in
some places, contains feldspar in a state of decomposition. It is easily
quarried into blocks of suitable size for various purposes. Some of
them are nearly white, while others are tinged with oxide of iron. Stone
from this quarry has been wrought for locks and culverts on the canal;
and also, used at Zoaf i various architectural works.

Another quarry of beautiful sandstone has been wrought for locks and
culverts, about 4 or 5 miles below Zoar. Between this point and Dover,
other quarries sufficient to supply any demands, may be opened. A val-
uable quarry has been wrought to some extent, a mile or two below Dover
on the land of Judge Blickensderfer. This is near the canal, so that stone
can be obtained at little expense. Good quarties have also been opened
in the vicinity of New -Philadelphia, Trenton, Gnadenhutten, Port Wash-
ington and Newcomers-town. At Trenton, on the land of Mr. - Allen,
good materials have been obtained for tamb-stones, window caps, &c:
This locality will also afford good flag-stones.

On the Stillwater creek, 4 or 5 miles above Waterford,a good material
has been quarried, on the land—1I think—of Mr. Cathel, for tomb:stones
and window caps. 'The stone is fine-grained and micaceous, and may
be mistaken for the Waverly stone, which it strongly resembles.

On the waters of Connoton and Sugar creeks, materials both durable
and beautiful, may be obtained.

As the sandstones are abundant, and the useful purposes to which they
may be applied so well known, a further description at this time is deem-

-ed unnecessary. In some places, however, the sandstones of this coun-
ty-are liable to disintegration by reason of the feldspathic sand which
they contain.  Their durability, ought, therefore to be tested before they
are used in any important work.

3. LIMESTONES.

Interstratified with the other rocks of this county, are several thin, but
valuable beds of limestone. They occur above each other at such inter-
vals, that they can be quarried on almost every section of land, though in
many places, they are concealed by the superficial materials. The eco-
nomical uses to which they may be applied, are the manufacture of quick-
lime, hydraulic lime, fluxes for ores, M’Adamizing roads; and some may
be sufficiently compact to take a polish, so asto be used in ornamental
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workmanship. Where the soil is déficient in carbonate of lime, these
beds will be highly valuable for agricultural purposes. )

Some of our limestones, doubtless contain more or less magnesia.
This substance will render them less Valuable for agricultural purpo-
ses and for fluxes; and hence the necessity of an accurate analysis of
our limestones, not only in the vicinity of our’iron works, but also:in
every part of the State. In this way much money might doubtless be
saved in smelting operations. This is a subject of so much importance
to iron masters, where there is a choice of fiuxes; that none should be
used before subjecting them to this process.

Hydraulic Lime.—~'There are one or two localities in the county at
which hydraulic lime has been made. One is about a mile and a half
or two miles a little southwest from Dover. Here the stone has been
quarried, and hydraulic lime manufactured and used on the Ohio
Canal, during its construction. The entire thickness of the stratum
could not be observed, but it is probably from 10 to 12 feet, and is
composed of layers from a few inches to a foot in thickness. The
rock is compact, of a greyish or bluish color, and on exposure to the
atmosphere often becomes yellowish from the iron which it ‘contains.

This valuable stratum has. been wrought'a mile or two from the
above locality, on the opposite side of the river, and about the same
distance north of New Philadelphia. The dip of the stratum between
the two places, as determined by Col. Whittlesey, is but a few feet.: -

By tracing this deposit with a level, other quarries may be opened
in the county, though the stratum is now disclosed only in a few lo-
calities; the valuable qualities of the rock, however, may not obtain
at all the places where it may be found.

There is a stratum of limestone in the eastern part of the county,
on Stillwater creek, near Newport, from which, it is stated, water-
lime has been manufactured. This limestone I could not observe
when there, as it was high-water, and the rock near the bed of the
stream.

Specimens of the limestones, for examination and analysis, were
collected from various parts of the county, and it is believed, from
every stratum.

4. SHALES.

The beds of shale in this county, are valuable in an sconomical
view. They are, for the most part, argillaceous, but sometimes con-
tain silicious sand and carbonate of lime. They are variable in colot,
being grey, black and red, and-are interstratified with the other rocks,
forming, in most cases, the floor and roof of the coal, and the matrix
of the iron ores. They readily disintegrate into clays, which may be
usefully applied to the ‘manufacture of ordinary brick, fire-brick, and
various kinds of pottery. They are also valuable in an agricultural
point of view. The texture of sandy soils may be greatly improved
by their application, and they are so abundant that 'some of the varie-
ties may be found on almost every farm in the county.
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‘As before observed, those which lie below the coal are the most val-
vable for fire-brick and pottery; and it is believed that clays for these
purposes, can be obtained at almost any point along the Tuscarawas
valley, and also in the interior of the county.

‘Potters’ establishments have alreddy been erected at Zoar and New-
Philadelphia, on the Tuscarawas, and at Newport, on the Stillwater.

In the townships in the eastern part of the county, are found depos-
its-of red shale, which, on exposure to the weather, produce reddish
clays. These may probably be used as lithic paints, by burning and
reducing them to the necessary degree of fineness. .

Calcareous shales, which may be advantageously applied as min-
eral manures, have been observed only in two places, though, it is
probable, they may be found in others. The first, is about two miles
west of Zoar, on the land owned by the community of Germans at that
place. It isabout 4 feet in thickness, and filled with the remains of
fossil shells. -Here, situated as it is in a narrow and deep raviune, it
will be of little value; but if the stratum be continuous, which is prob-
able, it may be found in localities where it may- be easily obtained for
agricultural purposes.

" The other locality is on the land of Mr. Heller, on Old Town creek,
about three miles from New Philadelphia. It is incumbent on a bed
of coal about four feet in thickuess. A part only, of the shale, is cal-
careous; but if-on-further exploratien it be found extensive, it will be
valuable to the agriculturist.

5. coaL.

There is, probably, no county in the State which contains more coal
than Tuscarawas. There are, at least, four or five beds of workable coal,
.occurring in the series of rocks, so that valuable mines may be opened
on almost every square mile. It is, however, often concealed, and sel-
dom appears at the surface. ‘T'he coal is bituminous, and externally re-
sembles that in other portions of the coal measures. The same bed often
varies in thickuess and character at remote points, and, even in short dis-
tances. Hence, coal which is good and workable at one place, may be
in another, greatly dim.nished in thickness, or unpaired in quality.
These facts should always be kept i view in mining operations, that the
prosgapt of success may be justly appreciated. ‘

The coal of this county, though abundant, will not be immediately
valuablé, except along the line of the canal, and on the tributaries of the
Tuscarawas which can be made navigable.

Coal of the Tuscarawas valley.—The line of the Ohio canal, which
passes along this valley, is from 35 to 40 miles in length; and nearly or
quite through the whole distance, the hills, on'either side, contain valuable
beds of coal, the average thickness of which may be from 4 to 5 feet.
Not unfrequently the canal passes along the base of the hills, so that by
the construction of railroads two or three hundred feet or yards in
dength, it can -be conveyed to the boats which may be used in its- trans.
portation. 'The coal has been wrought at Newcomers-town, Port Wash:
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ington, Gnadenhutten, Trenton and New Castle, immediately on the
west bank of the canal; and, distant from it, in the vicinity of New
Philadelphia, Dover and Zoar. At intermediate places, on both sides of
the river, numerous mines ,without doubt, can be-opened; but, in many
instances the hills which contain the coal recede so far from the .canai,
that it will not come into immediate use, as it can be obtained with legg
expense at the localities first mentioned.

The greater portion of the.coal which finds a market at Cleveland, is
taken from this county, from the mines at New Castle a few. ntiles below
New Philadelphia. The principal mine is owned by Judge Blickens-
derfer of Dover, and is worked with more judgment and vigor than any
in the county. 'This coal is well known in-market, and, if I am correctl
informed, is considered superior to that of many other localities. The
mines in the vicinity of Trenton have, also, furnished coal for the Cleve-
land market. -South of them, the coal is sent to Newark and Columbus,
The shipments of this article from the Tuscarawas valley, during “the
past season, as furnished me by Mr. Ransom of the board of canal com-
missioners, amounts to 173,210 bushels, of which 87,000, were sént
northward towards the lake.

Coal of the tributaries of the Tuscarawas.—We find beds of coal along
the Stillwater, from its mouth to the southeastern part of the county,
a distance of about 14 miles, following the meanderings of the stream.
At some points there are- two beds of coal, one above the other; as at
Waterford, and at a few other places.

These deposits are the more valuable as they lie on the waters of
a creek, which, with little expense, may be made navigable.

On the Connoton and Sandy, eastern tributaries of the Tuscara-
was, valuable beds can also be opened, particularly on the former,
with partial interruptions from its mouth to the eastern line of the
county: They have been wrought at Leesburgh and New Cumber-
land. )

On Sugar creek, which flows inta the Tuscarawas from the qut,l
am not aware thatany coal has been wrought; but it has been obtained
for domestic purposes in several places a little distant from it, and it
is highly probable that other mines more convenient for transporta-
tion, may be found when there shall Le a sufficient demand for the coal,

Coal can also be obtained in great abundance, on Stone and Oldtown
creeks. On the former, sufficient explorations have not yet been made
to determine the full thickness of the beds; on the latter it has been
mined in one or_two places, but not extensively. _ )

‘In Tuscarawas there are about 550 square miles, and at a rough
calculation, it may be estimated that the whole amount of coal, inclu-
ding the beds after they have disappeared beneath the water level, is
equal to an entire stratum 6 feet in thickness, over the whole county;
and this is probably below the actual amount. One square mile of-
this, will yield about 6,000,000 of tons, which, multiplied by the num-
ber of square miles, will give 3,300,000,000 tons of coal. This will
be sufficient, at a quadruple rate of consumption, to supply the people
of this State for several centurjes. This element of future wealth and
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prosperity, will not always slumber in the bosom of the earth, but,
stimulating enterprise and industry, it will exert a powerful-influence
upon the interests of this, and other parts of the State. The correct-
ness of this conclusion will be seen, when we consider that the western
part of Ohio, the eastern part of Indiana, Michigan, the Canadian
towns, and the western part of New York, will be dependent on our
coal measures, to a greater or less extent, for a supply of fuel for do-
mestic and manufacturing purposes. And to all these points we can
have access, either by our lakesand rivers, or by canals and rail roads,
which will be completed as a part of that magnificent system of inter-
nal improvements on which we have already entered. It may, how-
ever, be thought by some that the forests of Ohio and the eastern part
of Indiana, will of themselves be sufficient to furnish those regions
with an ample supply of fuel, for an indefinite period. But such can
never be the case in a region so well adapted to agriculture, and em-
mracing so largea portion of prairic country, which, in a few years, will
aardly have woodlands sufficient to supply domestic fires, and the ma-
rerials for'enclosing the farms and constructing the houses. Our mag-
nificent forests, even now, are fast disappearing before the axe of the
settler; and, from the wanton waste every where made of our most
valuable woodlands, the day is not far distant when this state of things
must be realized,—and then will our bituminous coals form an exten-
sive and lucrative article of commerce. This prospective view of the
future extent of our coal trade has been given, that the value of these
extensive deposits, both in the valley of the Tuscarawas, and in other
parts of the State, may be properly appreciated.

6. IRON ORES.

The several layers of iron ore, in this county, are higher in the
geological column, than the “calcareo-silicious rock;” which, in most
cases, serves as a guide to them. There are three or four workable
beds separated from each other by layers of sandstone, shale, &c.
They dip slightly to the east or southeast, so that they can be worked
over a large area, before they sink beneath the water courses.

The lower beds of ore, have been extensively wrought in townships
9 and 10, range 2; and township 10, range 1. The ore is imbedded
in dark colored shale, and consists of courses of nodules, compact and
blue within, but externally composed of conceatric layers of a yel-
lowish color, which exfoliate on exposuré to the atmosphere. For
this reason, the term “shell ore” has been given, by the miiners, to
this variety. Ttis of an excellent quality, and has been wrought to
supply the Zoar furnace, the Granville furnace in Licking county,
and the furnaces at Massillon and Akron. The numerous openings
from which this ore is obtained, are indicated on the map of the county,
and need yot, therefore, be particularized. The ore is obtained in the
same manner as those in Scioto and Lawrence, of which a description
was given in a former report.
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Above the ore just described, are other beds, which are wrought in
Pairfield, Tp. 9, R. 1, and used at the Fairfield furnace. The pringi-
pal stratum which has been wrought, varies from 3 to 12 feet in thick-
ness where it has been opened; and, in one instance, I am informed, a
face of 15 feet was uncovered.

This bed alone will yield sufficient ore to supply several furnaces.
The quality is not so good as that used at the Zoar {urnace, containing
in some places, so much impurity as to injure it for the manufacture of
wwon. At the Fairfield furnace, it is mixed with a dark colored shaly ore
corntaining only from 15 to 25 per cent. of iron. In this way, it is more
easily smelted, while the fuel necessary for its reduction is much dimin-
ished. As none of these ores have been analyzed, a full description of
them, at this time, is not intended; and, thercfore, facts as to their range
and extent, can ouly be expected.

The Zoar and-Fairfield furnaces are the only ones yet erected. in this
county, notwithstanding the quantity of ore which has been fourd to
exist.

The localities before mentioned are in the northern part of the county;
southward, the beds have been traced to the southern boundary; but, as
none of them have been explored, their extent, and in some instances
the quality of the ore, remains unknewn._ In many places, loose masses
are abundant on the surface, and in a few instances the layers have been
accidentally penetrated.

A mile or two south of Dover, large heavy masses of iron ore have
been thrown out on the top of a hilt in digging graves. Here the
stratum is said to have been penetrated three or four feet; and on the
lands adjacent are indications that the deposit is extensive.

A bed about one foot in thickness, and of excellent quality, was
shewn me by Mr. Seyton of New Philadelphia. It occurs along the
river hills two or three miles above that place, and a few yards {rom
ahe bank of the Tuscarawas. = It appears to be continuous and-abun-

ant.

On the road from New Cumberland to New Philadelphia, ore was
seen in large masses near the southern line of township 10,range 1y
and from indications on the surface, appears to be abundant. )

It is-needless to mention all the localities where indications of ‘iron
ore were observed; but it should be stated that it appears in numer-
ous places along the hills which border Stone, Oldtown, Connoton -
and Sugar creeks; and it is believed thatit can be obtained from them
in large quantities.

From an examination of these valuable deposits, they are deemed
sufficient to supply the raw material for a great number of furnaces.
But extensive as they are, their value can never be fully realized uill
our bituminous coals shall have been brought into-use as a §qbs_tltute
for charcoal in smelting operations, as the forests in the vicinity of
our furnaces will soon be exhausted, sothat the manufacture of iron
must be comparatively limited. Hence, the necessity of a thorough
examination and accurate analysis of our coals with reference to the
introduction of coke. If this can be effected, of which thereis little
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doubt, iron ean be- made with far less expense, while this branch of
industry can be carried to any extent which the wants of the commu-
nity may require.

MINERAIL SPRINGS.

There are a few mineral springs in this county, which may be valuable
for their medicinal properties.

About one mile and a half east of . Zoqr, is a sulphur spring, owned
by the community of Germaps at that place. It has been used with
some success for medicioal purposes; and, water from it was put up for
analysis. There is -also another sulphur spring which may be of some
value, on the farm of Dr. English, three or four miles north of New
Pbiladelphia.

Chalybeate walers, formed from the decomposition of iron pyrites in
the coal, and the adjacent stxata; are very common. .

One spring of this character was observed on the land of Mr. Wright,
a litile west of Newcomers-town. It issues from the base of aledge
of sandstone, and deposits oxide of iron in considerable quantities.
This water, will, without doubt, be valuable as a tonic in some diseases,

‘Salt springs.—This county has been examined with particular refer-
ence to the probability of obtaining water which may be valuable in the
‘manuafacture of salt. No definite opinion can be formed on this subject,
fiom the fact that great uncertainty must neccssarily attend all borings
in search of salt water. It has, however, been ascertained that the whole
of this county is underlain by the salt-producing strata, so that there is
scarcely a doubt that brine may be obtained in almost every place; but
its strength and quantity will be very uncertain. If borings, however,
-should be attempted, they must be carried from 800 to 1200 feet, as the
rocks which contain the saline matter in the greatest abundance, lie far
below the surface; and, asin the best districts, they are always attended
with much uncertainty, several must be made before the question as to
the existence of water in sufficient quantities to be valuable, can be de-
termined.

On the Stillwater, salt was formerly manufactured in small quan-
tities. A well was bored to the depth of 500 feet, and the water con-
tinued to increase in strength, till the work ceased. 1t was then suf-
ficient to make two or three barrels of salt per day; 250 or 300 gal-
lons being required to ‘make a bushel. This is the only place where
salt is known to have beenh made in the county; and this boring, so far
from being an adverse, is a favorable indication. “On account of the dip,
borings made at New Philadelphia, or on Sugar creek, would be likely
to reach the water at a shorter distance than in the eastern part of
the county. If good wells can be obtained, no county will furnish
greater facilities for the manufacture of salt, both as regards fuel and
the means of transportation. But it should be borne in mind that suc-
cess is uncertain, while all trials will be attended with much expense.

It will ‘be seen from the above description of Tuscarawas, that its
vast stores of mineral wealth, have not hitherto been appreciated.
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Lands containing valuable beds of coal and iron, are not often sold for
more than their agricultural worth, yet the resources of the county,'
in these minerals alone, will, at no distant period, render it one of
the most wealthy and densely populated, in the State.

In closing this brief account of the labors of the past season, it
should be stated, that theoretical considerations have been avoided;
and that some important subjects, which require further invesiiga:
tion, have either been entirely omitted, or but slightly touched.. The
advantage of this is obvious;_the most valuable economical facts are
brought within a small space, while hasty conclusions, from insufficient

data, are prevented.
C. BRIGGS, Jr.

Assistant Geologist,
CorumBus, DEcEMBER 15, 1838,
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REPORT

ON THE

Z0OLOGY OF OHIO.
BY PROF. J. P. KIRTLAND, M. D.

CincinNvari, November 1, 1838.
Lieut. W. W. Marugr, Chief Geologist:

I have the honor to inform you that I resumed the performaace of
my duties as assistant geologist on the first day of last March, and
have been actively engaged in the service of the State up to the pre-
sent time.

The labor of collecting-and arranging the productions of the recent
animal and vegetable kingdoms of Ghio having been assigned to me,
in the organization of the Geological Board, I proceeded to iavestigate
¢he following classes of natural productiens, viz:

. Mammalia.
. Birds.

. Reptiles.

. Fishes.

. Testacea.

. Crustacea.
. Insects.

. Plants.

It was my first intention to make out a catalogue which might bs
considered perfect, embracing these several classes, with the ordeérs,
genera, and species belonging to them—adding such notes and obser-
vations as might be useful orvinteresting to the public; and also to
figure and describe every new species, but in no instance to admit any
on doubtful authority, or that is not well established. In order to
accomplish the undertaking in such a manner, a vast amount of both
mental and physical labor was required, it being unecessary for me to
examine personally, as far as practicable, all of the immense number
of species comprehended under these classes found within our limits:
"~ 21 DocNo22—cEo REP
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The State of Ohio having engaged in the geological survey,apparently
with a determination to persevere until its completion, I was deter-
mined that no efforts should be spared to complete in such a manner
that portion of the undertaking which was committed to my charge.

Not doubting that both time and means were to be afforded for‘its
accomplishment, I devoted the last season almost exclusively to secur-
ing and preserving specimens—deferring their investigation and scien-
tific arrangement until T should receive a number of rare but necessary
publications, obtain the-opinions. of several distinguished«naturalists,
and have an opportunity to examine the collections in several of the
Atlantic States. [ pursued the same course at the commencement of
the present season, but upon learning that the Legislature had taken
a step that indicated a determination to abandon the further prosecu-
tion of the survey, I did not feel myself warranted in pursuing the
plan upon which I commenced. Under existing circumstances, I
hastened without delay to arrange my collections and make out cata-
logues, though I could not at that time avail myself of the essential
aids to which I have before alluded. My efforts were in a measure
premature, but I deemed the course to be correct, under existirig cir-
cumstances, as it will place their results, imperfect as they are, before
the public, and serve to illustrate many points in the natural histor
of our State, in case the survey should be discontinued; and should it
be hereafier resumed, would facilitate the labors of my successor.

In any future revision of the following catalogues, few or no era-
sures of species will be required, unless it be in the class Testacea,
where some varieties may have been admitted as species. Tothe class
Mammalia several species probably may yet beadded. A number may
also be added to that of birds. I have indications of several aguatic
species that occasionally visit the shores of Lake Erie, but have not
had an opportunity to asceitain their characters; and it is also proba-
ble that some southern land birds visit the Miami valley that have
escaped my observation. No important additions can be made to the
class of reptiles, except to the genus Coluber. I have on hand two or
three undescribed species, and have indications of the existence of
perhaps a greater number. )

I have devoted considerable time and attention to the fishes of the
western waters, and succeeded very satisfactorily in settling their
scientific arrangement. The subject was involved in great obscurity.
My catalogue contains seventy-two species. Of these, sixty-four had
been noticed by authors; the remaining eight had escaped observation.
These 1 have figured and have prepared full descriptions of, for publica-
tion. I havealso indications of several additional species in the waters of
Lake Erie and the Ohio river, but could*not obtain specimens that would
enable me to designate their names and places in this catalogue. It was
originally my intention to prepare accurate descriptions, both scien-
tific and_ popular, of all the species of fish.-found within our State, and
to have them included in my final report, accompanied with correct
drawings. I have already cofnpleted the design so far as to prepare
the drawings and descriptions of one-third of the most rare, but did net
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think it advisable to have this portion published till the whole was
completed. : )

The class of Testacea is very full and complete. Probably no other
State or country can exhibit as numerous a list of the Naiades as Ohio.

The ¢lass of Crustacea is, on the other hand, as meagre in species.
Few additions can, however, be made to my list.

_[ have made extensive collections of insects, but time has not been,
allowed me to attempt arranging many of them. The same cause
also prevents me from laying before you a tolerably full catalogue of
Plants.

It will afford me the greatest pleasure to communicate much impor-
tant matter connected with my pursuits to my successor, should the
survey. be hereafter continued. I am in possession of“many interest-
ing facts and specimens which would essentially aid him, all of which
will be at his service. )

Before closing this communication, permit me to. say that I feel
myself under great obligations to a number of scientific gentlemen for
the aid they have rendered, and to the public generally for the encouTr-
agement and assistance they have invariably bestowed on me while
engaged in my scientific investigations.

I am, sir, very respectfully yours,
JARED P. KIRTLAND.
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A CATALOGUE of the Mammalia, Birds, Reptiles, Fishes, Testaceu,
and Crustacealin Ohio, by JARED P. Kirtranp, M. D. Assistant Geo-
logist, and Professor of the Theory and Practice of Medicine in the
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Medical College of Ohio at Cincinnati.

ExrLANATION.—An astetisk or mark standing before the number of a species, refers to &

similar eharacter and number under the same class in the notes. and observations..

Red Baf
Hoary Bat
Brown Bat
Short-tailed Shrews
Dekay’s Shrew
JMole

Star-nose Mole
Black Bear
Raccoon
Wolverene
Weasel
Ermine

Fisher

Mink

Pine Martin
Skunk, Poleca#
Otter

Wolf

Prarie Wolf
Red Fox

Gray Foz
Cross Fox
Mountain Figer:
Mountain Cat
Lynz

Wild Cat.

Opposum

Gray Squirrel
Black ¢
Red
Ground
Flying

Wood-chuck
‘Hood’s Marmot

13
(13
(3

Class I.
MAMMALIA.
Order 1. CaNNASIER.
#1 Vespertilio Noveboracensis Linn®us
* “ pruinosus Say
*3 “ rufus ‘Warden
« ¥4 Sorex brevicaudus Say
%5 «  Dekaii Bauchman
» %6 Scalops Canadensis Cuvier
-*7 Condylura cristata Desmarest
*8 Ursus Americana Pallas
9 Procyon lotor Lin.
*10- Gwlo luscus “
*11 Mustela vulgaris “
*12 ¢ ermines €
*13 < Canadensis o
14 “ vison e
*15 ¢ martes «
16 Mephitis Americana Desm.
*17 Lutra Brasiliensis “
#18 Canis lupus Lin.
*19 ¢ latrans Say
*20 < fulvus Desm.
%2k ‘¢ cinereo-argentatus Gmelin
¥22 ¢ decussatus Geoffroy
#23 Felix concolor Lin.
%24 ¢  montana Ency. Rev.
*25 ¢ Canadensis Geoff.
*26 ¢ rufa Pennant
Order II. MARSUPIALIA.
27 Didelphis Virginiana Pen.
Order III. RODENTIA.
28 Sciurus Carolinensis Gmek
29, ¢ niger Lin.
*30 ¢ Hudsonius Gmel.
31 ¢ striatus Klein
32 Pteromys.volucella Lin.
33 Arctomys monax . Gmel.
¥34 €, tridecemlineata Harlan
%35 Mus decumanus Pal,

Norway Rat
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36 Mus rattus Lin. Black Rat
*37 ¢ musculus ‘< -Common house Mouse
38 ¢ ' agrarius Gmael. Rustic Mouse
39 Meriones Canadensis Fred.CuvierKangaroo Mouse
40 Fiber zibethicus Lin. Muskrat
41 Arvicola xanthognata Leach HMeadow Mouse
*42 6 amphibius Lin. Water-rat
*43 ¢ Floridiana e Huairy-tailed rat
#44 Castor fiber c Beaver
45 Hystrix dorsata Gmel. Porcupine
46 Lepus Americanus “ Rabbit
*47 <.  Virginianus Harlan Varying Hare
Order IV, RUMINANTIA.
*48 Cervus Canadensis Brisson Elk
49 Virginianus Gmel. Deer
*50 Bos Americanus « Buffato
Class I1.
BIRDS.

Order I. AccIPrTRES.
Family I. VULTURINL
41 Cathartes aura

Tlliger Turkey Buzzard.

Family II. Raraces.

12 Falco fulvus Lin. Golden Eagle

13 leucocephalus « W hite-headed Eagle
t4 ¢ Washingtonianus Audubon  Washington’s

5 ¢ halietus Lin. Fish-hawk

+6 ¢ peregrinus Gmel. Great-footed Hawk‘
17 ¢ sparverius Lin. Sparrow

18 ¢ columbarius ¢ Pigeon «

$9 ¢ palumbarius “ Goose “
10 ¢ Pennsylvanicus Wilson Broad-winged . ‘¢
11 ¢ velox ¢ Sharp-shinned ¢
112 ¢« furcatus Lin. Swallow-tailed ¢
+13 ¢ Sancti-Johannes Gmel. Black ¢
114 ¢ borealis e Red-tailed ¢
115 ¢ hyemalis ¢ Red-shouldered <
16  ¢¢  cyaneus Lin. Marsh i
+17 ¢ buteodes Nuttal Short-winged <
118  <¢ ~Cooperii Aud. Cooper’s “«
119 Strix nyctea Lin. Snow Owl
20 ¢ Asio ¢ Motitled e
121 ¢ Virginiana Gmel. Great-horned ¢
122  “ brachyotos « Short-eared «

23 ¢ nebulosa Lint Barred or round-head.do.
124 ¢ acadica ‘Grmel. Little screach “
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125

26
27

36

37
38
39
40
141

143
44
145

47

4

«©

149

51
52
53
154

56
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Order II. PASsEREs.

Family ITI. PsITTAcINI.

Psittacus Carolinensis

Lin. Parakeet

Family IV. AwMPHIBOLI.

Coceyzus Americanus

13

erythrophthalmus

Bonaparte Yellow-billed Cuckoo
¢ Black-billed ¢

Family V. SAGITTILINGUES.

Picus auratus

(13
(11
(13
€<
11
11
(13

pileatus
erythrocephalus
varius
Carolinus
villosus
pubescens
medianus

Lin. Golden-winged Woodpecker

Pileated
€ Red-headed i
¢ Yellow-bellied "¢
¢ Red-bellied &
¢ Hairy (4
« Downy 6
Swainson Little i

Family VI. ANGUILIROSTRES.

Alcedo alcyon

Lin. King-fisher

Family VII. GREGARII

Sturnus Ludovicianus
Icterus Baltimore

13
(14
19
13

spurius
Phceniceus
pecorls
agripennis

Quiscalus versicolor

[13

ferrugineus

Corvus corax

(13
(13

corone
cristatus

Lin. Meadow Lark
Daudin Baltimore Oriole
Bonap. Spurious “
Daud. Red-wing Black-bird
Temmick Cow-bunting
Bonap. Rice-bunting
Viellot Crow Black-bird
Bonap. Rusty Grakle
Lin. Raven

¢ Crow

“ Blue Jay

Family VIII. SERICATI.

Bombycilla Carolinensis

Briss. Cedar-Bird.

Family IX. CHELIDONES.

Capnmulgus vociferus

Virginianus

Cypselus pelasgius
Hirundo purpurea

13
[11
“©
(11

rufa
fulva
bicolor
riparia

Wil. W hip-poor-will.
Briss. Night-hawk.
Tem. Chimney Swallow.
Lin. Martin.
Gmel. Barn Swallow.
Viell, CUff -

“ White-bellied Swallow,
Lin. Sand Swallow,
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Family X. CANORL

163

57 Muscicapa tyrannus Briss. King-bird

58 € crinita Lin. Crested Fly-catcher

59 “ fusca Gmel. Phebe «

60 ¢ virens Lin. Wood Pewee

61 o acadica Gmel. Small Fly-catcher«

62 “ raticilla Lin. Red-Start

63 Ioteria viridis Bonap. Yellow-breasted Chat~

64 Vireo flavifrons Viell. Yellow-throated Fly-cat--

65 ¢ Nove Boracensis Bonap. White-eyed Viréo [cher
166 ¢ gilvus “ Warbling ¢

67 ¢ ‘olivaceus 6 Red-eyed ¢
+68 Lanius septentrionalis Gmel. Butcher-Bird
169 Turdus polyglottus Lin. Mocking- Bird

70 felivox Viell Cat-Bird

71 « migratorius Lin. Robin -

2 ¢ rufus ¢ Brown Thrush

73 ¢ mustelinus Gmel Wood “ -

74 ¢ minor “ Hermit ¢

75 ¢ Wilsonii Bonap. Wilson’s ¢ -

76 Sylv1a aurocapilla “ Golden crowned Thrush
177 ‘coronata Latham Yellow-rump Warbler-
+78 ¢ maculosa ¢ Black & Yellow ¢
+79 ¢ maratima Wilson Cape-Maoy “
+80  ¢¢ pardalina Bonap. CanadaFly-catcher [bler
t81 ¢ virens Lath. Blk-throated GreenWar-
+82 ¢ Blackburnie « Blackburnian Warbler
+83 ¢ Nove Boracensis “ Water Thrush
184 ¢ icterocephala ¢ Chesnul-sided Warbler
185 ‘¢ castanea Wil. Bay-Breasted €
+86 ¢ striata Lath. Black-poll «

187 ¢ varia “ Black & White Creeper
188 ¢ mstiva “ Yellow Warbler

+89 ¢ Americana ¢ Parti-colored

+90 ¢ Canadensis ¢ Blk-throated Blue Warb,
191 ¢ agilis Wil. Connecticut “
492 ¢ trichas Lath. Maryland Yellow throat
193 ¢ azurea Stephens  Cerulean Warbler

94 ¢ ccerulea Lath. Blue-gray Fly-catcher
195 ¢ Wilsenii Bonap. Black-capt” Warbler
196 ¢ yermivora Lath. Worm-eating “

197 ¢ politaria ¢ Blue-winged Yel.

98 ¢ petechia “ Yellow-red-poll <

199 ¢ chrysoptera “ Golden-winged ¢
1100 ¢ peregrina Wil. Tennessee “
1101 ¢ rubracapilla “ Nushville “

102 Saxicola sialis Bonap Blue Bird
1103 Anthus spinoletta “ Brown Lark

104 Regulus calendula Step Ruby-crowned Wren
{105 @ cristatus Viell. Golden-crested ‘¢

106 “ tricolor Nuttal Three-colored — *¢
1107 Troglodytes Ludovicianus Bonap Great Carolina ¢

108 “ palustris ¢ Marsh “

109 “ Europeus Leach Winter ¢



164 [ Doc.. No. 22 ]

Family XI. TENUIROSTRES.

110 Certhia familiaris Lin. Brown creeper [Nuthatch
111 Sitta Carolinensis Briss. White-breasted blk. capt
112 ¢ Canadensis Lin. Red-bellied -Nuthatch
$+113 ¢ pusilla Lath. Brown-headed - ¢¢

Family XII. AwtnomMYzI.

114 Trochilus colubris Lin. Humming Bird
Family XIII.. /EGITHALL.

115 Parus bicolor Lin. Tom-T'it
116 ¢ atricapillus “ Black-capt Titmouse

Family XIV. PAssErINa.

+117 Alauda alpestris Lin. Shore Lark
$118 Emberiza nivalis ¢ Snow-bunting
119 Tanagra rubra “ Scarlet Tanoger
1200« sstiva Gmel. Summer Red Bird
t121 Frmgllla cyanea Wil. Indigo Bird
1122 Americana Bonap. Black-throated Bunting.
1123 ¢ leucophrys Tem. White-crouned ¢«
124 “ Pennsylvanica Lath, White-throated Sparrow
125 € graminea Gmel. Bay-winged Bunting
126 « melodia Wil. Song Sparréw
127 ¢ hyemalis Lin. Snow Bird
128. ¢ passerina Wil. Yellow-shouldered Finch
129 “ Canadensis Lath. Tree Sparrow
130 ¢¢  socialis Wil. Chipping Sparraw
131 “ pusilla “ Flield
132 ¢ palustris ¢ Swamp ¢
133 ¢ tristis Lin. Yellow Bird
1134 ¢ linaria ¢ Lesser Red Poll
135 ¢ iliaca Merrem.  Foz-colored Spafrow
136 ¢ erythropthalma Lin. Towhe Bunting
1137 ¢ cardinalis Bonap. Cardinal Gross Beak
t+138 v¢ Ludoviciana e Rose-breasted ¢«
1139 ¢ purpurea Gmel. Purple Finch’
1140 Loxia curvirostra Lin. Common Cross-bill

Family X¥. CoLUMBINI.

141 Columba Carolinensis Lin. Mourning Dove
142 “ migratoria c Passenger Pigeon

Order III. GALLINE,
Family XVI. GALLINACEA.

143 Meleagris gallopavo Lin. wWild Turkey
144 Perdix Virginiana Lath. Quail or Palridge
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145 Tetrao umbellus Lin. Ruffed Grouse
f146 ¢ cupido € Praire-Hen
4147 ¢ canadensis Lin. Spotted Grouse

Order TV. GRALLE.

Family XVII. PRESSIROSTRES.

$148 Charadrius semi-palmatus  Bonap. Ringed Plover
149 « vociferus Lin. Kildeer

¥150 « pluvialis “ Golden Plover

F151 “ helviticus Bonap. Black-bellied do.

4152 Strepsilas interpres 1L Turnstone

Family X¥III. HEeropi.

¥153 Grus Americana Tem. Hooping or Sand-hill

154 Ardea Herodias Lin. Great Heron  [Crane
¥155 “- egrette Gmel. Great White Heron
+156 “ discors Wil. Night 6
157 “ minor ¢ American Biitern

158 ¢ vyirescens Lin. Green Heron

159 ¢ exilis Wil Least Bittern

Family XIX. LIMICOLZ.

4160 Numenius longirostris Wil. Long-billed Curlew
f161 “ Hudsonicus Lath. Esquimauz ¢ [per

162 ‘Tringa semipalmata Wil. Semi-palmated Sand-pi~
$163 ¢ Schinzii Brehm. Schinz’s Sand-piper

164 ¢ rufescens Viell. Buff-breasted ¢

165 “  Wilsonii Nutt. Wilson’s ¢
4166 Totanus semi-palmatus Tem. Willet

167 ¢ nelaneleucus Viell. Great Yellow-shanks

168 <  flavipes “ Lesser “
§169 ¢¢ . Bartramius Tem. Bartram’s Tatler

170« chlorypygius Viell. Solitary 6

11 ¢ macularias Tem. Spotted Sand-piper
4172 Limosa fedoa Viell. Marbled Good-wit
$173 ¢ hudsonica Swain. Hudson «

174 Scolopax grisea Gmel. Red-breasted Snipe

175 6 Wilsonii Teu. Snipe

176 ¢ minor Gmel. Woodceck

Family XX. DMACRODACTYLI.
$177 Rallus Virginianus Lin. Virginia Rail
178 ¢« carolinus ¢ Carolina L
179 ¢ nove boracensis Bonap. Yellow-breasted ¢
$180 Gallinula chloropus Lath. Gallinule
Family XX1I. PINNATIPEDES.

§181 Phalaropus. Wilsonii Sabine Phalarope

22 Doc No 22=—GE0. REP.
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Family XXII. HYGROBATE.

+182 Recurvirostra Americana Lin. Awocet

Order V. ANSERES.

Foamily. XXIII. LONGIPENNIS.

$+183 Sterna aranez Wil. Marsh Fern

184 ¢« hirundo Lin. Great <

186 ¢ nigra ‘¢ Black ¢

186 ¢ arctica Temm. Aretic ¢

187 ¢ Dougallii Montfort  Roseate ¢

188 Larus capistriatus Temin. Brown masked Gult
189 ¢ atricilla Lin. Black-headed ¢
190 ‘¢ argentatus Brunrick  Herring “
191 ¢ marinus Lin. Black-bgcked ¢
192 ¢ zonorhynchus Swain, Ring-billed Mew

Family XXIV. LAMELLOSODONTATI.

1194 Anser hyperboreus Pallas Sjow-Gouse
1195 ¢ albifrons Bechst. W hite-fronted Gooae
1196 ¢ canadensis Viell. Canadae
f197 ¢ bernicla Bonap.. Brant
¥198 Anas clypeata Lin. Shoveler Duck
1198, ¢ strepera ¢ Gadwell
206 ¢ acuta s Pintail
201 ¢ boschas s Mallnrd
$202° € Americana Gmel. Widgeon
1203 ¢ obscura ¢ Dusky Duck
{204 ¢ sponsa Lin. Summer or wood Duck
%‘32(0)2 ‘: discors ‘: glue»z.uinged Tt‘,’:zl
¢ erecca ¢ merican
1207 Fu]lgula rubida Benap. Ruddy Duck
1208 vallisnera Steph. Canvassed-back
;209 “ ferina “ Red-headed’ «
210 ¢ marilla “ Blue-bitl ¢
{211 :: rufitorques Bonap. Ring-negked ::
prooohght TV g
albeola Butter-ba
{214 Mergus merganser Lin. Goosander
1215 ‘¢ euculatus s Hooded JMerganser
{216 ¢ gerrator s Red-breasted «
1217 Cygnus musicus Bescht. Swan
§218 Pelecanus onocrotalus Lin. Pelican
1219 Podiceps eristatus Lath. Cresied - Grebe
s rubricollis . Red-necked
ﬂ‘zl i cornutus o Horned ¢
222 ‘% garolinensis ‘e Pied “

%223 Colymbus glacialis Lin. Loon
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Class III.
REPTILES.
Order 1. Cueronia—Tortoises.
Family I. Lanp-TorToIsEs.
{1 Cistuda clausa Say Bozx Tortoise

Family II. "W ater-ToRrToIsES.

li2 Emys picta Merrem Painted Tortoise
I3 ¢ punectata Harlan Spotted “
{4 ¢ megacephala Holbrook  Large-headed ¢

6 ¢ . geographica Lesuer Geographical <

{6 ¢ odorata Harlan Musk “

{I7- Chelonuria serpentina Say Snapping Turtle

{18 Trionyx ferox “ Soft-shelled <

9 ¢ muticus Lesuer

Order II, Savria—Lizzards.

{10 Scincus quinquelineatus Schneider
11 ¢ Jateralis Say
112 Agama undulata Harl.

Order III. Opurpia—Serpents.

113 Coluber constrictor Lin. Black Snake
f114 ¢« sirtalis Lo “Garter
115 ¢ punctatus ¢
ll16 ¢ saurita “ Striped. ¢
17 ¢ vernalis “ Green ¢
18 “  sipedon o Water ¢
19 ¢ coccincenus ¢ Red ¢
‘20 ¢ eximus Dekay Milk i
21 ¢ obsoletus Say
22 porcatus Bosc. )
{23 Heterodon platirhinos Hol. Flat-headed Adder
124 “« niger Troost
25 Trigonocephalus contortix  Hol. Copper-Head
1126 Crotalus durissus Lin, Banded Rattlesnake
{27 “ miliarius ¢ Massasaugua

Order IV. BATRACHIA.

[|28 Menopoma Alleghaniensis  Harl. Young alligator
129 Menobranchus lateralis ¢ Proteus of the Lakes
30 Salamandra subviolacea  -.Barton.

31 « dorsalis Harl.
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32 Salamandra symmetrica Harl,
33 ¢ bislineata Green.
34 ¢ Jeffersoniana “
35 23 glutinosa e
36 o porphyritica v
37 “ cinerea ¢
38 “ fonga-caudata “
39 ¢ intermixta €
40 ¢, rubra-ventris «
41 ¢ cylindracea Harl.
42 Rana pipiens Linn.
43 ¢ clamata Daud.
44 ¢ halecina Kalm,
45 ¢ palusiris Leconte.
46 ¢ sylvatica ¢
47 Hyla versicolor o

48 Bufo Americana “

Class 1V.

FISHES.

Sub-class I.

Family I. PercolDEs.

#1 1 Bodianus flavescens Mitchell.
*+ 2 Lucio-Perca Americana Cuvier.,
*t 3 Pomotis vulgaris “

*{ 4 Cichla ®nea Lesuer.
*t 5 ¢ Storeria Kirtland..
*1 6 ¢ fasciata Lesuer.
w7 ¢ Ohioensis ¢

*t 8 ¢ minima “

Bull-frog
Bawling Frog
Shad e
Pickerel
Wood
Tree-toad
Common Toad

13
(Y3

Osstevus Fisues.

Yellow Perch

Pickerel of the Lake

Sun-fish

Rock Bass

Grass ¢

Black Bass of the Lake
¢ “  of the Okio

Duwarf Bass

Family II. Buccz LoricaTE.

*¢ 9 Gasterosteus inconstans Kirtland.  Stickle-back

Family IIl. ScIENOIDES.

#110 Sciena grisea Lesuer. While Perch of the Ohio
11« oscula € Sheep’s Head of the Lake
#112' Etheostoma caprodes Rafenesque.Hog-fish

13 « Blennioides “ -Blenny like Hagﬁﬂz
414 € maculata Kirtland.  Spotted
*115 ¢ variata “ Variegated ¢
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Family IV,

*116 Catostomus velifer
*417 aureolus
*118 “ elongatus
*119 ¢ Duquesnii
*120 “ erythurus
*121 ¢ bubalus
*122 ¢ gracilis
*123 ¢ melanopsm
*124 “ nigrans
*125 Exoglossum Lesurianum
#126 Hypemellum macropterum
#427 Minnilus dinemus

28 Luxulus chrysocephalus

29 ¢ erythrogaster
#1+30 o elongatus

31 “ Kentuckiensis

32 ‘Semotilus cephalis

33 “ dorsalis

34 ¢ diplema
*135 Rutulus crysoleucas

36. ¢  compressus

37 ¢  amblops

*1'38 Pimephelas promelas
*$39 Hydragira limi

169
CIPRINIDZE.

Rafenesque.Carp of the Ohio

Lesuer. Mullet of the Lake
“ Missouri sucker
¢ White sucker
Rafenesque.Red Horse Sucker
i Buffalo €
Kirtland.  Brook i
Rafenesque.Spotted o
Lesuer. Mud ¢

Rafenesque Rough-nosed Dace
Stone-Toter
Stlver-shiner

113 Large (3

£ Red-bellied Shiner
Kirtland.  Red-bellied (of the Lake)
Rafenesque White & Yellow-winged

e Horned Chub
¢ Smooth-headed Chub

(13

¢ Red-sided ¢
Mitchell,  Gokd-shiner
Rafenesque.Flal ¢

¢ Chub-nosed Shiner

‘¢ Fat-headed Chub.
Kirtland. Mud Minnow

Family V. Esoces.

*140 Esox esfor Lesuer. Muskallonge

*t41 ¢ reticulatus ¢ Pike

*t42 ¢ niger o Black Pike
Family V1. SILURIDE.

*143 PimeloBus cerulescens Rafenesque.Blue Cat-fish

*144 “ cupreus . ¢ Yellow <

*145 “ pallidus ¢ Channel ¢

*#146 ¢ nebulosus e Mud 1

447 c xanthocephalus < Bull-head

*148 Noturus flavus “ Yellow-back-tail

*

49 Salmo manycash.
150 ¢ fontinalis
151 Coregonus Artedia
152 ‘e albus

x ¥ %

Family VII. SALMONIDES.

Pennant. Mackinaw Trout

Mitchell.  Speckled = ¢

Lesuer. Shad of the Lake
“ While-fish

Family VIII. CLUPEE.

*153 Pomolobus ehrysochloris
*{54 Chatoessus ellipticus

Rafenesque.Gold Shad
Kirttand.  Hickory Shad
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#+55 Hyodon clodalus Lesuer. Larger Herring
56 ¢  vernalis Rafenesque.Lesser «
57 ¢ tergissus Lesuer. Moon-eyed ¢
*158 Amia calva Linn. Dog-fish
*159 Lepisosteus platostomus Rafenesque.Duck-bill Gar
*$60 ¢ ferox “ Alligator ¢
*161 “ oxyurus ¢ Common ¢

Family IX. GADITES.

*162 Lota maculosa _ Eel-pout
Family X. ANGUILIFORMES.

*163 Anguilla laticauda Rafenesque.Broad-igiled Eel
64 & xanthomelas « Yellow-bellied Eel

Sub-class II. CARTILAGENOUS FISHES.

Family XI. STURIONES.

#1685 Accipenser rubicundus Lesuer.  Sturgeon of the Lake
*166 ¢ maculosus o Spotted Sturgeon
*167 “ Ohiocensis Rafenesque.Large Ohio Sturgeon
*168 « platorynchus w Shovel-nose ¢
*169 Platinostra edentula Lesuer. Paddle-fish

Family XII. SucToril

*170 Petromyzon nigrum Rafenesque.Black Lamprey
*71 « argenteus Kirtland.. Silvery ¢
#*{72 Ammocetes bicolor Lesuer. Blind “
Class V.
TESTACEA.

Bivalve Shells.
Genus MARGARITA¥*

1. Sub-genus, Unio.

1 Unio Zsopus - - - Green.
2 ¢« alatus - - - Say.
*% 3« anodontoides - - Lea.
4 ¢ asperrimus - - -«
5 ¢ brevidens - - -
**% 6 ¢ camelus - - -
7

¢« capreeforinus - - -



Ak

L3

Rk

kM

&k

k3

Kk
*k

Ak

Ak

%

8 Unio

9 ¢
10 ¢«
11 ¢¢
12 ¢«
13 (11
14 ¢
15 ¢
16 ¢
17 ¢
18 ¢
19 ¢«
20 ‘¢
21 13
29
23 (13
24 113
25 ¢
‘26 13
Q7
Q8 ¢
29 ¢«
30 ¢
31 [
32 113
33 M4
34 113
35 ¢
36 ¢
37 <«
38 ¢
39 ¢
40 [
41 ¢
4% [1%
43 ¢
44 1
45 ¢
46 ¢
47 (13
48 ¢
49 <
50 ¢¢
51 ¢«
52 ¢
53 ¢«
B4 ¢
55 ¢«
56 13
57 ¢«
58 13
59 ¢
60 ¢¢
61 ¢

[ Doc.

clavus
circulus
coccineus
compressus
Cooperianus
cornutus
crassidens
crassus
cylindricus
declivis
dehiscens
donaciformis

No. 22.]

Dorfeuillianus -

ebenus-
elegans
ellipsis
fabalis
foliatus
fragosus
gibbosus
glans -
gracilis
graniferus

- a

Hildrethianus- -

iris -
irroratus

Kirtlandianus

levissimus
lacrymosus.
lens -
luteolus
metanevrus

multiradiatus

multiplicatus
mytileides
monodontus
nasutus
obliquus
occidens
orbiculatus
ovatus
parvus
patulus
perplexus
‘personatus
phaseolus
pileus
plicatus
pustulatus
pustulosus
pyramidatus
Rangianus
recius
retusus

- -

- Lamark.
- Lea,
- Hildreth,
- Lea.

13

- Barns.

- Lam.

- Say.
[13

13

(13

- Lea
[13

- Lam.
- Rafinesque.
- Lea.

(13

- Rafinesque.

- Say.
g

- Hildreth.
- Say.

- Barns.

- Lea.

- Say.
-- Hild.
- Lea.
- Say.
- Lea.
1
113

- Law.
13

171
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62 Unlo rubiginosus - -
Schoolcraftensis -

(13
(13
13
[
[19
13
(13
[
113
[
(13
113
€<
(11
13

securis
solidus
subovatus

subrotundus - -

sulcatus

tenuissimus - -
triangularis - -

trigonus

tuberculatus - -

undulatus
varicosus

ventricosus - -

venustus

verrucosus - -

zigzag

2. Sub-genus

Margaritana calceola -

¢ complanata -
¢ marginata -
“ rugosa -

MARGARITANA.

3. Sub-genus ANODONTA.*%

83 Anodonta Buchanensis -

84

94

95
96
97
98
99

3
(X3
113

[

(1

‘e
(13

(X3

decora

edentula - -
Ferrussaciana -
imbecillis - -

ovata

pavonia - -
Pepiniana - -

plana

salmonia = -
Wardiana - -

Univalve Shells.

1. Genus ANCYLUS.

Ancylus rivularis - -

2.

Helix albolabris

(13

13

o

13

alternata
appressa
arboreus
clausa

Genus HELIX.

Lea.

Barns.

Barns.
(13

Lea.
Barns.
Lea.
Barns.

Lea.

Lea.

(13

Lea.

(13

(13

113
Say.
Lea.

(1]

Say.

Say.

6

(13

<
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100 1elix concava - - - Bay.
*%101 ¢ diodonta - - -
102 < elevata - - -
103 ¢ fallax - - -
104 ¢« fraterna - - -
105 ¢ fuliginosus - - - Griffith:
106 <« glaphyra - - - Say.
107 ¢ gularis - - < 6
108 ¢ harpa - - -
109 << hirsuta N - -
110 * indentata - - -
111 ¢ inflecta - - - s
112 *  inornata - - -k
113 ¢ interna - - -
114 ¢ labyrinthica - - -
115 <« ligera - - -
116 ¢ lineata - - -
117 ¢ minuta - - -

. 118 <« Mitchella - - - Lea.
%119 ¢ muliilineata - - - Say.
120 ‘¢ obstricta - - -
121« %alliata - - -«

122 ¢ ennsylvanica - < Greeny

123 ¢¢  perspectiva - - - Say.
124 «  profunds - - .
125 ¢ solitaria - - -«
126 ¢¢  tridentata - - -«
127 ¢ Wardiana - - - Lea.
128 ¢ zaleta - - .

3. Genus PoLycyra.
129 Polygyra Dorfeuilliana - - Lea.
4. Genus HELECINA.

+*130 Heleciana

5. Genus Pupa.
. 131 Pupa armifera - - - Say.
¥*132 ¢ exigua - - -~
133 ¢ ovata - - - -
6. Genus SUCCINEA.
134 Succinea avara - - - Say.
135 ¢ ovalis - - -
136 s retusa - - - Lea:
187, & vermetus - - Say,

23—Poc No 22 Eo. REP.
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7. Qenus CYCLOSTOMA.

138 Cyclostoma lapidaria - - Say.
189 « marginalis - -

8. Genus PLANORBIS,

140 Planorbls armigerus - - Say.
141 bicarinata - EERL
142 « campanulata - -«
143 ¢ exacuous - -
144 L lens - - - Lea..

**145 “« parvus - - - Say.
148 “ trivolvig - - -

9. Genits Puysa.

147 Physa elliptica - - - Lea.
**148 ¢  elongata - - - Say.
149 ¢ heterostropha - -

**150 ¢ Sayii - - - - Tappan.

10. Genus LyYmMNEUS.

**151 Lymneus catascopius - - Bay.
152 desidiosus - -
153 ¢ elodes - - - &
154 « exilis - - - Lea.
155 ¢ reflexus - - - Say.

**156 « stagnalis - - Lam.
157 € umbrosus - - Say.

11. Genus MELANIA.
158 Melania caniculata - - Say.
159 € conica - - -«
160 ¢ depygis - - -«

**161 o isogonica - - -

162 « Sayii - - - Wood
12. QGenus ANCULOSA.
**163 Anculosa prerosa - - - Say.
13. QGenus VaLvarTa.
**¥164 Valvata sincera - - - Say.
**166 % tricarinata - - - s
14. Genus PaLupina.
166 Paludina decisa - - - Say.

%167 o granosa - - -
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#4168 Paludina heterostropha - - Kirtland.
%169 “ microstornia - - “
Class V1.
CRUSTACEA.

Family Macroura.
1. Qenus AsTAcus.

1 Astacus affinus - - - Say.
2 ¢ ‘Bartonii - - - Bose.

NOTES AND OBSERVATIONS.
CLASS 1. MAMMALIA.

Note *1. V. noveboracensis. The red bat is comparatively a rare
snimal. During the two last seasons I have succeeded 1n taking only
six specimens in the northern part of the State. Its habits are simi-
lar to those of the common brown bat.

Note *2 V. pruinosus. The hoary bat is still more rare. Ihave
met with only a solitary specimen, though I believe it is more common
in the southern than northern counties of Ohio.

Note *3. V. rufus. The brown bat exists in great numbers, visit-
ing eur domicils at night in pursuit of insects. It is, however, an un-
welcome visiter, on account of being infested with a parasitic insect
which it is apt to deposit in houses, much to the annoyance of cleanly
matrons. During the winter it remains dormant in clefts of walls,
hollow trees and other secure retreats.

Mr. Dorfeuille, of Cineinnati, showed me a prepared specimen of
another species of this genus, but I have had no opportunity to decide
upon its character. In size, it greatly exceeds either of the preceding.

Note *4 and *5. 8. brevicaudus and S. Dekayii. Both species of
shrews are natives of our State; the last is the most common and is
frequently eaptured, but I believe never eaten by cats. During se-
vere winter weather they frequently resort to warm cellars. The
first species does not exactly agree with Mr. Say’s description, and it
may prove to be only a variety of the Dekayii.

Note *6. 8. Canadensis. The mole is rapidly increasing in num-
bers with the extension of cultivation.

Note *7. C.cristata. Star-nose mole. I have seen only one speci-
men of this singular animal, and that was taken by a cat in my or-
chard.

Note *8. U. Americana. [t is generally believed, among western
hunters, that two distinct species of bear fermerly existed in this Statg.
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One they designate as the brown bear, the other as the black, and say
that they differed as much in their forms and habits, as in their color.
Naturalists make only one species. A few still exist within our limits.

Nete ¥10. G. luscus. 'T'he wolverene undoubtedly inhabited the
northern parts of Ohio in former times, but has long been extinct.

* Note *11. M. vulgaris. The weasel is becoming more common as
.the country becomes populated.

Note *12. M. erminea. 'The ermine. This beautiful animal is
occasionally met with, but is mistaken for a while weasel.

Note *13. M. Canadensis. Two specimens of the fisher were taken
in Ashtabula county in 1837, where a few probably still exist.

Note *15. M. martes. The pine wease!l is admitted on the author-
ity of Dr. Ward, who informs me that he has taken it in the vicinity
of Chillicothe. '

Note *¥17. L. Brasiliensis. The otter is still common. [t can be
domesticated without trouble, and will become as affectionate and- do-
cile as the house dog. It might be bred for its fur.

Note *#18. C. lupus. The wolf is becoming very rare. A black
colored species is said to have been a native of our State. ‘

Note *¥19. C. /latrans. 1 have some doubts as to the propriety of
introducing the prairie wolfinto the list of Obio animals. It is a na-
‘tive of Michigan, and has probably at times been found in our north-
western borders.

Note *20. C. fulvus The red fox was unknown in this region of
eountry until the introduction of the white population, and is supposed
by many not to have been originally a native of America. It has now
become a common and troublesome inhabitant.

Note *21. C. cinereo-argentatus. The grey fox was formerly very
abundant, but 1t rapidly disappeared before the advancement of culti-
vation, and its place is now generally filled by a more cunning and
sagacious successor, the red fox.

" Note *#22. C. decussatus. The cross fox receives its name from a
light colored bar or cross on its back near its shoulders It was for-
‘merly killed on the Connecticut Western Reserve, ard its fur was
more valuable in market than that of the other species.

Note *23 and 24. F. concolor and F. montana. 'T'he mountain tiger
.and the mountain cat. The pioneer hunters blended both these species
under the common name of catamount, and seemed not to know that
they were distinct. They both formerly inhabited this State but have
now disappeared. Mr. Dorfeville has in his museum at Cincinnati,
well prepared specimens of each species that were taken in Ohio.

Note *¥25. F. Canadensis. A lynx was killed in Trumbull county
about ten years since. I believe none inhabit the State at this day.

Note *26. F.rufa. The wild cat is still found in the unsettled-
sections of the western country.

Note *30. S. Hudsonius. The red squirrel is one of the animals
that becomes more numerous with the extension of cultivation. It ig
said to destroy the black and grey species, and also the young of
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ymany kinds of birds. [ have myself.seen it committing its depreda-
tions on a brood of young robbins.

Note *34. A. tridecemlineata. Hood’s marmot is found I believe
only in the northwestern parts of Ohio, and there not very comnton.

Note *35. M. decumanus. The Norway rat is not a native of our
country, but is now extending its¢lf in every direction, especially
along the shores of our ranals and navigable streams. It carries on
a war of exiermination against our native black rat, and soon expels
it from the neighborhood, but the people are not benelited by the ex:
change. )

Note *37. M. musculus. The common mouse is not a native of
this country. It found its way into the west many vears sincgy:and
much earlier than the Norway rat. :

-*Note *42.  A. amphibius. 'T'he only authority I have for inserting
the water rat among the Obhio animals, is a prepared specimen in Dor-
feuille’s museum, said to have been taken in Ohio.

Note *43. .. Floridiana. (Neotoma Floridiana, Say and Ord.)
‘This species has been discovered by Dr. Ward on_the Mohican bluffs.
It lives under large stones and rocks, and is known among the people
in that vicinity, as the “Hairy-tailed rat.”

Note #44. C. fiber. 'The beaver. This valuable and interesting
animal is now exterminated from our State, though it once existed
here in great numbers. It is capable of domestication, and might
probably be bred, as a business of profit, for its fur.

Note *¥47. L. Virginianus. The varying hare, first described by
Dr. Harlan as a distiuct species, is a rare animal, but is sometimes
seen-in the northeastern parts of our limits.

Note *¥43. . Canadensis. The Elk was frequently to be met with
in Ashtabula coanty, until within the last six years. 1learn from Col.
Harper of that county, that one was killed there as recently as Octo-
ber of the present season. :

Note #50. B. Americanus. In former times the buffalo ranged
extensively over the southern parts of our State. “Two were killed
in the Sandy forks of Symmes’ creek, near the southeastern corner of
Jackson county, in the year 1800, which are the last that have been
heard of in this State.” (Dr. Hildreth’s lelter.)

CLASS II. BIRDS.

11. C.aura. The turkey buzzard is common during the summer,
but does not continue in the northern parts of our State during the
winter. It formerly nested in considerable numbers on the banks of
the Big Beaver, near the line of Pennsylvania and Ohio, within the
limits of the former State. Its numbers have greatly diminished
within a few years.

12. F.fulvus. The golden eagle occasicnally visits the shores of
Lake Erie, and perhaps the Ohio river. Mr. Dorfeuille has seen a
specimen taken within the limits of this State.
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13. F. leucocephalus. The bald eagle is both a summer and win-
ter resident. )

t4. F. Washingtonianus. Dr. Ward informs me that he once saw
a well marked specimen of the Washington eagle on the hills ;a.dja-
cent to the Ohio river. Audubon discovered a pair on Green river in
Kentucky. 1fit be a true species, we probably are entitled to its ad-
mission into the list of Ohio birds.

16. F.peregrinus The great-footed hawk. I once shot a speci-
men of this beautiful hawk hovering over my orchard in pursuit of a
flock of hens. 1t is the only one I have ever met with.

t7. F. sparverius. The sparrow-hawk. Tbhis handsome and harm-
less bird spends only the summer with us, during which it destroys
large numbers of snakes, mice and reptiles, but never, I believe,
makes any intrusion on our poultry yards.

18. F. Columbarius. The pigeon-hawk. The true pigeon-hawk
is rare, but may be seen early in autumn following the flocks of birds
that are collecting for their migrations. ,

19. F. palumbarius. 1 have never met with the geose-hawk, but
insert it on the authority of Audubon, who says that “it is found in
Kentucky, Pennsylvania, Indiana, and at the- Falls of Niagara;” of
course in Ohio.

110. F. Pennsylvanicus. The broad-winged hawk is common, and
breeds in the northern sections of the State. It is the mildest and most
gentle in its manners of any of the hawk family.

t11. F. veloz. 'The sharp-shinned hawk is equally common with
the preceding species, and is the greatest plunderer of the flocks of
hens and young turkies that is to be met with among the predaceous
birds.

t12. F. furcatus. A few years since the swallow-tailed hawk was
to be seen, during the summer, in considerable numbers in Portage and
Stark counties. From some unknown cause it has, of late, ceased to
visit those localities. They were probably ilie northernmost verge of
its summer migrations, and the late cold and wet seasons have driven
it back into warmer climates.

t18. F. Sancti Johannes. The black hawk is a rare visiter. Ihave
seen only one specimen.

t14. F. borealis. The red-tailed hawk. This beautiful hawk
spends the whole year with us, and may be easily distinguished from
any other species both by its plumage and its horrid and unearthly
scream. It is comparatively rare.

115. F. hyemalis. The red-shouldered hawk is also a permanent
resident with us, and much more common than the red-tailed.

t16. F. cyaneus. - Marsh hawk. I have never met with this spe-
cies, but am informed by Dr. Sager, assistant geologist of the Michigan
geological board, that he has taken them on the Maumee river.

{17. F. buteodes. 'The short winged hawk. Itis a matter of
surprise that this species should have escaped the attention of na-
turalists until it was discovered by Nuttal, as it is the largest and one
of the most common of the hawks in the northern parts of Obhio.
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f18. F. Cooperii. Cooper’s hawk. I killed a pair of this delicate
looking hawk in Trumbull county in the autumn of 1837, the only
specimens I have ever seen.

There appears to be considerable perplexity among naturalists in
arranging the several members of this family. Tt can be easily obvi.
ated by attention to their habits, notes and plumage at different ages
and stages of moulting. Their specific characters are distinct and
well marked.

t19. S. nyctea. Snow owl. The large white owl sometimes
visits this State during severe and long continued cold weather.

121.  S. Virginiana. Great horned owl. The great horned owt
evidently has increased among us within a few years, probably de-
riving increased means of support from our domestic fowls. Itis a
bold depredater, but can be easily entrapped.

122. " S. brachyotos. During the last winter, which was severe and
long continued, the short-eared owl frequently visited the orchards
and barn yards, and was easily taken. A flock located themselves in
the immediate vicinity of Warren, Trumbull county.

Note 124. S.Acadica. Both this species and the S. asio exist
among us, but they are commonly blended together as one under the’
name of Screach Ouwl.

Note 125. P. Carolinensis. The Parakeets do not usually extend
their visits further north than the Scioto, though I am informed on
perhaps doubtful authority, that thirty years since flocks of them:
were sometimes -seen on the Ohio at the mouth of Big Beaver, thirty
miles below Pittsburgh.

Note 131. P.varius. The yellow-bellied and the red-headed wood-
peckers are the only species of this genus that forsake us during
winter—all the others are permanent residents.

Note t34. P. pubescens. The sap-sucker. This small bird is one
of the most.destructive enemies- of our orchards. While they are
visited by the other species to capture innumerable small insects and
worms that infest and injure the trees, this bird appears to be intent
on destroying the trees themselves, which it is sure to accomplislr
in the course of a year or two by encircling their bodies by a series
of punctures through the bark. I am inclined to believe with the
popular opinion that it does it for the sake of sucking the juices of the
trees. It has long been known to people of observation that it always
selects those trees in a sugar or maple grove that furnishes the sweet-
est sugar water, and it has its favorite trees in our orchards, and
appears to select them without reference to age, thriftiness or any
evident circumstance, but most likely according as- they afford palata-
ble food. While the visits of all the other species should be encour-
aged, even though they should occasionally mutilate or purloin a little_
fruit, it becomes the farmer and horticulturist to carry on a war of
extermination against the sap-sucker.

Note 135. P. medianus. The small woodpecker. I have long been
familiar with this small species, and considered it a non-descript, till
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1 recently found it noticed in the appendix to Nuttal’s Ornithology at
the close of the 2d vol. i

Note t41. I pecoris. The cow-bunting is admitted into our cata-
logue on rather doubtful authority.

Note 143. Q. versicolor. 'The black: bird is one of the species
against which the efforts not only of idle boys, but of our farmers are
directed on account of its habits of attacking the Indian corn at the
time itis sprouting from the ground. It is somewhat vexatious, to be’
sure, to have this injury done our corn crops; but before the farmer
engages in the warfare against these birds. he should take into con-
sideration the fact that they save ten times the.amount of corn they
destroy. They pick up thousands of insects that would do far greater
damage.

There are only two short periods while the black birds remain with
us that they eat vegetable fuod: in the spring when the corn is sprout-
ing from the ground, and in autumi when it is mature. The remain-
der of their summer’s sojourning is spent in rendering us the most
essential aid. On opening the stomachs of these and many other
insectivercus birds, they will be found to contain great numbers of
worms, bugs and small reptiles; somctimes as many as fifty or sixty
may be discovered in the stomach of one individual.

~'T'he farmer should recollect that in destroying even one of these
birds he is committing a direct injury on his own property as well as
injuring community at large. This cause, i no other, should induce
parents and guardians who have the charge of idle boys to restrain
them from waton destruction of the (eathered tribes.

- Noté f45. C. corax. The raven sometimes spends the winter as
far north as the south shore of Lake Erie.

Note 146. C. corone. From careful attention to the habits of the
¢row for hany years,l am fully convinced that, like most of the
sinaller species of birds, it does the farmer far more service by destroy-
ing various insects, than injury by its depredations ou the corn fields.

Note T49. C. vociferus. The whip-poor-will was {ormerly common
in the northern counties of the State during summer, but for the last
three years its notes are rarely if ever heard. 'T'he coldness of the
weather has probably prevented its reaching so high a latitude. .

Note 1564. H. fulva. Congregations of the cliffl or republican’
swallow are now common at the west. 1n the spring of 1815 a few
were first seen by Audubon at Henderson in Kentucky. Four years
after, a colony located on the United States buildings at Newport, oppo-
site Cincinnati, and have more recently extended their settlements to
several buildings in'the west part of tlie latter city. During the pre-
sent simmer they' have built their nests on a bain in the north part of
Columbiard county.

Note 166. V. gilvus. The warbling vireo, from its small size and
retiring habits, escapes the observation of most peuple, yet it is one
of the sweetest of the feathered songsters. Contrary to the usual
¢ustom of these birds, a pair once took up their summer residence i
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an apple tree a few rods {rom my house, where'they nested and reared

their young. "The male would place himself on the topmost bough of

the tree, and fromthe earliest dawn till the close of the day, would
our forth a continued strain of the most melting notes.

Note 168. L. septenirionalis. The butcher bird. During the long
tontinuance of the cold in the northern sections of our State, this
depredator is an occusional visiter, much to the annoyance of the
smaller species of birds, which it destroys out of mere wantonness, and
leaves their bodies hanging upon the boughs of trees. )

" Note 169 T. polyglottis. The mocking bird frequently visits the
Miami valley, but is never seen in the northern counties of the State.

" Note 177.  S. coronata. The yellow-rump warbler. Ihave watched
with much care for several years the numerous family of small birds
comprised in the genugSylvia, and am happy to be able, by my own
observations, to lay before the public so complete a list of its species.
Not one is admitted on doubtful authority. I have prepared specimens
of all that are enumerated.

A majority of them remain with us only a few days during spring,
on their way to the north, where they rear their young. On their
return in autumn they do not often stop. A few species, however,
spend the summer in this State and retire to the south early in
autumn. The yellow-rumped warbler is of the former character. It
is one of the most numerous in the spring, but soon disappears.

Note 178. 8. macalosa. The black and yellow warbler is very
rare; it is sometimes seen in company with the preceding species. It
soon retires to the north. ]

Note 179. 8. maratima. The Gape May warbler, Nuttal says, has
““only been seen near the swamps of Cape May, in New Jersey, and
near Philadelphia.” 1 have succeeded in securing three spécimens.
Its habits are similar to those of the other transitory warblers. I dis-
covered it picking insects from the cherry blossoms.

‘Note 180, S. pardalina. The Canada flycatcher was rather com-
‘mon about a cranberry marsh in Trumbull county, during most of the
month of May of the present year.

Note t81. S.virens. The black-throated green warbler is a rare
visiter during a few days in spring. It may generally be discovered
searching for insects on the opening buds of the sugar trees.

Note 182. 8. Blackburnie. The Blackburnian warbler. Few of
this family equal this bird in the beauty of its plumage. Its stay with
us is short, but it often appears in considerable numbers.

Note 183. 8. Nove Boracensis. 'T'he water thrush appears about
our small streams early in the spring, and a few continue during the
whole of the summer, though mostof this species pass on to the north.

Npte 184. 8. icleracephala. The chesnut-sided warbler which
Audubon met with only in one instance, was rather common in Trum-
bull county during the last spring. I am inclined to believe it nested
in our cranberry marshes, as I saw it" on the first of June busily en-

.gaged in catching small insects.and warbling its mild and soft notes.

Note t85. 8. castanca. The bay-breasted warbler. This is es-
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teemed one of the rarest of the Sylvias. I have however succeeded in
taking great numbers during their short visits. They are generally
found among the highest limbs of our forest trees, early in May.

Note 186. S siriata. The black-poll warbler is rather common
about the orchards while the apple trees are in flower. It however
remains but a few days. )

Note 187. S.varia, The black and white creeper spends the sum-
mer with us, and is common,. ’

Note 188. S. @stiva. 'L'he yellow warbler is another summer resi-
dent. It may often be seen weaving its thready nest on the extreme
limbs of fruit trees.

Note 189. 8. Americana. The delicate, parti-colored warbler, in
some instances, spends the summer with us. I have repeatedly seen
them feeding their young in the month of July.

Note 190. 8. Canadensis. Thue black-throated blue warbler. This
comely looking Sy!via is tolerably plenty for a few days in the springs
Its common resort at that time, is the retired forests, particularly the
shadowy evergreens.

Note {91. S. agilis.. 1 have taken only a solitary specimen of
the Connecticut warbler, and am not familiar with its habits.

Note 192. 8. trichas. 'The Maryland. yellow-throat breeds in
bushy marshes, and its notes are to be heard almost incessantly, in
such situations, during the summer.

Note 193. 8. azurea. The ccerulean warbler must be rare, as I
have never met with it except in one instance.

Note 195. 8. Wilscnii. The black-capt warbler. This bird,
which Audubon has ciassed with the muscicapa or fly-catchers, par-
takes more of the Sylvias. I have therefore adopted Bonaparte’s ar-
rangement of it. It was common, during the last spring, about the
cranberry marshes, where it continued till the middle of May.

Note 196. 8. vermivora. The worm-eating warbler. This spe-
cies may be seen, during the. spring, engaged in seeking food in wet
marshes and on the borders of small streams.

Note 197. S. solitaria. The blue-winged yellow warbler. Ihave
obtained only one specimen of this delicate warbler, and remain igno-
rant of its habits,

Note 199. 8. chrysoptera.. The golden-winged warbler is one of
the most delicate and showy of the genus, as well as among the most
rare. [ captured a few in May last, on the verge of a cranberry
marsh. [t is only a transitory visiter in Ohio.

Note 7100. S. peregrina. The plain /Tennessee warbler was com-
mon for two or three days in our orchards while in bloom during the
last spring, but its visit was not prolonged beyond that time.

Note +101. " S. rubracapilla.’ 1 took a solitary specimen of the
Nashville warbler in my garden during the last spring, the only one
I have evet seen. It was engaged, like most of the members of this
family, in catching insects.

Note 1103. 4. spinoletta. Though the brown lark is probably
abundant, at times, in Chio, I have taken only one specimen, It stops
with us while on its way td the north, and on its return.
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Note t104. R.calendula. 1 have repeatedly taken this and the
two succeeding species of wrens, but I consider it questionable whether
they are more than varieties. I 'they be specifically distinct, there is
still another species not described, in which the erown is destitute of
the colored feathers. I have taken several with this plain character.

Note 1107. 1. Ludovicianus. The great Carolina wren was com-
mon at Cincinnati during the last winter. I have not seen it north of
that city. :

‘Note {113, 8: pusilla. The brown headed nuthatch. I once killed
a-specimen in the northern part of Ohio, though'it is usually not seen
north of Virginia.

Note 1117.  A. alpestris. 'The shore lark is frequently seen late in
amumn on the shore of Lake Erie, in the vicinity of Clevelaad, and in
one instance I'met with it in T'rumbull county during winter. '

Note 1118. K. nivalis. The snow hunting visits us only during
‘the most intense cold weather, when it is 'com'pal‘xed to leave itas
northern haunts in search of food. It may then be seen gathering
scattered seeds by the road side or about our barns and gardens. A
late voyager gives an account of his having examined a burial crib
containing the body of a dead infant; deposited according to the cus-
toms of some of the northern Indians. A white snow bird had con-
structed her nest on the neck of the corpse, and was quietly siiting on
her eggs. Noone who has read that account can see this delicate
looking bird shivering in cur winter blastsy without bringing the im-
pressive incident to mind.

Note 1120. T. estiva. The summer red bird is occasionally seen
in the southern parts of Ohio, and I have in one instance met with it
as far north as T'rumbuli county.

Note 121. F.cyanea. The indigo bird is a summer resident in
all parts of the State, and enlivens our gardens by its constant chatter-
ings.

'%\Tote 1122, F. Americana. The black-throated bunting. My au-
thority for admitting this species into.our catalogue is perhaps not
sufficient. [ however believe it to be an occasional visiter of thiz
State.

Note t123. F. leucophrysand F. Pennsylvanica so closely resemble
each other, that they are often considered the same species. By a
little attention they can be distinguished from each other. They are
both common for a few days in the spring, but neither remain durieg
summer.

Note t127.  F. hyemalis. The lead-colored snow bird which is seen
in such numbers during the winter, does not forsake the State entirely
during summer. It breeds in great numbers in the dark beech woods
of the Connecticut:- Western Reserve, and with the approach of coeld
weather gathers about yards and gardens.

Note 1134. F. linaria. The lesser red poll. Two winters sinee
a large flock of this very rare bird continued in my garden and the
adjacent fields for nearly three months, and finally disappeared at the
approach of mild weather. I have never met with the species at any
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other time. Some of the males were as richly tinged wlh carmine,
as the.most showy of the purple finchés.

Note 1137, F. cardinalis. 'The cardinal gross-beak. This hand-
some bird was hardly known on the Western Reserve until within the
last three or four ‘years. -It has now become common and is a winter
resident there. ..

Note 1138. F. Ludoviciana. The rose-breasted gross-beak is not
only a'showy and splendid bird, but one of the most animated song-
sters. During the spring and early summer months, the vicinities of
the cranberry marshes in the northern counties are constantly serena-
ded by it. We have no bird that sings with so much hilarity. Its
notes are not as various as those of the mocking bird, but far surpass
them in animation. It sings at all hours of the night as well as during
the day. If it were a native of Europe, I am confident its reputation
would stand much higher than the nightingale, as it combines so much
beauty of plumage with its musical talents.

In the squth part of Obio it is rarely seen, but is a common bird on
the shores of Lake Erie and in the adjoining counties.

Note 1139, F. purpurea. The purple finch. I presume this high-
colored finch must occasionally breed in Ohio, as 1 saw several at
Kinsman on the last of June of the present year.

Note 1140. L. curvirostra. 1 have not succeeded in obtaining &
specimen of the cross-bill, but I believe it is sometimes seen in the
ceunty of Ashtabula.

Note T 146. T. cupido. The prairie hen is found in considerable
numbers in the northwestern parts of our State. )

Note $147. 7T\ canadensis. 1 have been informed that a bird an-
swering the description of the Canada grous has been killed on the
shores of Lake Erie, but have not been able to obtain a specimen, or
even any very authentic account of it. ,

Note 1148. C.semi-palmatus. The ringed plover is-occasionally seen
in the vicinity of Lake Erie and sometimes in the interior of the State.

Note 1160. C. pluvialis. The golden plover frequently visits us
both in its northern und southern migrations. ,

Note t151. C. Fkelviticus. This bird is called the black-bellied
kildeer, and is sometimes seen in company with the common species.

. Note 1152. 8. iaterpres. Dr. Sager inforns me that the turnstone
visits the shores of Lake Erie, and | once saw a specimen taken at the
west, but 1 believe not in the limits of Ohio.

Note 1153. . Americana. Thesand-hill or whooping crane, the
adjutant bird, occasionally visits Ohio. BDt. Ward informs me that two
were killed near Roscoe, in Coshocton county in 1837, and the Hon.
Calvin Peuase also informs me ihat ko once saw a flock of them in Fair-
field couniy in'this State. .

Note {155. A.-egretta, or great white heron, has been repeatedly
taken in Ohio. Dr. Ward has seen it in. the vicinity of Chillicothe,
and Dr. Hildreth has furnished me with a specimen from Marietta.

Note 1156, A. discors. 'The night heron. Di. Ward informs me
that a fine specimen was taken on the Scioto a few years since.
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Note't1567. A. minor. The brown bittern seems not to be well
known at the west; I have, however, specimens both of the old and
young, and conclude it breeds on the luke shorey as I saw a number of
the ‘half grown young in a marsh at the mouth of the Cuyahoga
river on the 1st of July of the present year.

Note 1160. N. longirostris. The long-billed curlew is an occa-
sional visiter.

Note t161. N. Hudsonicus. A specimen of the Esquemaux curlew,
taken in the vicinity of Cincinnati, is contained in Dorfeulle’s museum.
1 have one in my own collection presented me by Mr. Hayden from
Cleveland.

Note $163. T. Schinzii. I succeeded in taking two specimens of
this rare sand piper in Poland; in September, 1837.

Note 1t166. 1. semi-palinatus. Audubon considers the willet as ex-
clusively confined to thesea coast, notwithstanding Say saw it in Mis-
souri. On the first day of July of the present year, a flock of more
than twenty were seen at Cleveland on the shore of Lake Erie, and
continued their visits for several subsequent days. I succeeded in
taking one, and have no hesitation in classing it among our Ohio
birds.

Note 1169. T. Bartramius. Bartram’s tatler. I am informed
by Dr. Ward that it is sometimes-seen in the Scioto valley.

Note 1172. L. fedoa. A fine specimen of the marbled goodwit was
shot at Youngstown in 1837, which .I have prepaged in my cabinet.
This is the only one I have met with in Ohio.

Note t173. L. Hudsonica. Specimens of the Hudson goodwit have
been taken near Cincinnati, and one is now in the possession of Mr.
Dorfeuille.

Note T177. R. Virginianus. This species of rail breeds in our
marshes.

Note +178. R. Carolinus. One was taken near Fairport, in the
county of Geauga, during the spring of 1837.

‘Note 1179. R. Nove Boracensis. The yellow-breasted rail, Mr. Ro-
bert Buchanan informs me, has been occasionally seen in the vicinity
of Cincinnati.

Note 1180. G. chloropus. The gallinula, though.considered a
southern bird, sometimes extends its visits as far north as Trumbull
county, in Ohio. One was taken during the last spring at Warren,
and is so nearly domesticated that it associates with the poultry in a
barn yard. Dr. Ward informs me that it has been taken in Coshocton
county, and Dr. Sager that it visits Michigan.

Note t181. P. Wilsonii. Wilson’s phalarope.. I once met with a
flock of this rare bird on Mill creek, in the township of Boardman, in
T'rumbull county.

Note t182. R. Americana. The avocet. This unique bird has
been killed by sportsmen in the vicinity of Cincinnati.

Note 1183. 8. aranea. I am indebted principally t¢® Audubon and
Nuttal for my authority in classing this and the other species of Teras
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and gulls among-our Ohio birds. Further investigation will probably
add some other species of these gehera to our list.

Note 1194. A. hgperboreus. 'The snow goose occasionally visits
the shores of Lake Erie in its migrations. o

Note 1195. A. albifrons. The white-fronted gobdse I insert on the
implied authority of Audubon.

Note 1196, A. Canadensis. 1 learn from Dr. Ward that the
wild goose frequently spends the winter in the Scioto valley, and be-
comes so tame as to visit the corn fields in pursuit of food.

Note 1197. A. bernicla. The Brant goose is net unfrequently seen
passing over us in the spring of the year, and it is frequently seen on
the lake shore during a few days in the spring.

1198. A. clypeata. The shoveler duck receives its name from
the form of its bill. It occasionally stops for a few days in our waters
during spring, while on its way to the remote northern regions.

T199. A. strepera. The Gadwell is one of the rarest of the migra-
tory ducks that visits this State. It is sometimes seen about the small
lakes in the northern parts of Ohio.

1200. A:acuta. The Pintailis an equally rare and still more shy
species that sometimes visits our streams and lakes.

1201. A. boschas. Thisbeautiful species is the stock from whence
was derived our domesticated variety of ducks. It is known as the
mallard or green-head. In its native condition it is one of the wildest
of the duck family, and its powers of vision are more acute than in
any bird with which I am acquainted. It sometimes remains in this
State during the whole year.

+202. A. Americana. The American Widgeon is an elegant bird,
and one of the species that should be domesticated, to enlarge our stock
of poultry. It visits our streams in considerable numbers on its way
to the north.

1203. A. obscura. ‘The dusky or black duck is one of the largest
of this family of water birds, Its flesh is delicate and much esteemed
for eating. I have no doubt it might be profitably domesticated. Itis
frequently seen in this State both in the spring and autumn. .

+204. A. sponsa. The bride, summer or wood duck, is a resident
in every part of the State during most of the year. The male exceeds
in delicacy, brilliancy and beauty of plumage, any other Ohio bird.
This species is naturally tame and is easily domesticated. Its flesh
is esteemed for food.

1205. A. discors. The blue-winged teal sometimes visits .our
streams in"great numbers. Its flesh is excellent for the table, but its
size is too small to make it of much importance.

t206. A.crecca. The American or green-winged teal is much
more rare than the blue-winged. It is equally esteemed as an eata-
ble bird.

+207. F.rubida. The ruddy duck is only an occasional visiter of
this State. T have seen only too specimens of it. The flesh is said to
be highly valued for the table.
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4208. F. vallisnera. The noted eanvass-back duck has been seen
in a few instances in this State, about the lakes and streams in which
the wild rice abounds. I know no reason why it might not be advan-
tageously domesticated.

1209: F. ferina. The pochard, or red-head, is so nearly allied in
color to the canvass-back that they are often mistaken, one for the
other. Itis a more frequent visiter of our borders, and is highly val-
ved for the table.

1210. F.marilla. The blue-bill is often seen in the spring and
autamn, and is the most tame of any of this family. Its flesh is not
very palatable, but would, without doubt, improve, if reared among-our
domestic poultry.

1211. F. rufilorques. The ring-neck is a visiter early in the
spring. Its flesh is hardly eatable..

1212. F.clangula. The golden-eye is an extremely rare species.

1213. F. albeola. This harmless and neat little species is very
abundant during the fall and spring, and though of no value for eating,
is killed in great numbers by boys and idle gunners merely because
it can be easily approached.

1214. M. merganser. The goosander is the largest of the duck
family that visits our waters. It frequently remains even in the
porthern parts of the State during the whole of winter, and [ believe
occasionally breeds there, as I once observed an old one with her young
on the shore of Lake Erie in the month of January 1810. There is
so great a difference in the appearance of the male and female, that
they are often taken for different species.

1215. M. cuculatus. The hooded merganser is one of the earliest
visiters that approaches us from the south with the first appearance
of spring. Its plumage is showy and handsome.

1216. M. serrator. 'This species of merganser is more beautiful.
It is the last of the migratory species of duck to visit us in spring,
and-makes but a short tarry. Like the other species of the mergan-
sers, its flesh is not eatable.

1217. C. musicus. The swan is not unfrequently seen both on the
Ohio and the shores of Lake Erie during spring and fall.

1218. P. onocrotalus. The pelican is an occasional visiter.

1219. P. cristatus. 1 have seen within our limits all the species
of this family enumerated in this catalogue.

1223. C. glacialis. The loon, or great northern diver, frequently
visits our riversduring the spring. It seems to rise with great diffi-
culty when it attempts its flights from the water, but when on land
its efforts are entirely unsuccessful.

I have known several instances during the last fifteen years when
they havebeen picked upon land a short time after a heavy storm,
having probably been driven either from the Ohio river or the lake
by the violence of the wind.
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CLASS III. REPTILES.

Note ||1. C.clausa. The box or lock tortise is rather a rare spe-
cies, but is occasionally found in every part of Ohio. Its favorite
places of resort are dry and sandy hills.

Note [|2. E. picta, 1s a common species in the western waters. Tt
is usually not as highly colored on its marginal plates, as in the figure
of Dr..Holbrook in his work on American reptiles.

Note ||3. E. punctata. The small spotted tortise I believeis a rare
visiter, as | have never met with it except in one instance.

Note [|4. E. megacephala. This species is equally abundant with
the picta, with which it isusually associated, and a superficial observer
would consider them one species. They are however very distinctly
marked.

Note ||5. E. geographica. Lesuer describes this species as an in-
habitant of Lake Erie. It must be comparatively rare,as I have never
been able to meet with it in any of my excursions. A fine speeimen
is exhibited in the Cincinnati museum.

Note ||6. E. odorata. 'This species is found in the northern waters
of this State, but is generally mistaken for the young of the following
species:

Note ||7. C. serpentina. It is universally known as the snapping
turtle, the mud turtle, or the land turile.

Note ||8. 7. feroz. The soft-shelled tortise is very abundant in
all our streams, both of the Ohio river and of Lake Eric. In calm
weather during summer, great numbers may be seen floating near the
surface of the water, and [ have almost universally observed at such
times, several of the black bass to be foliowing closely in their trains.
What attracts this coy fish about them I could never ascertain.

Note ||10.  S. quinquelineatus and S. lateralis were shown to me by
Mpr. Dorfeuille, as inhabitants of Ohio.

Note ||12. A. undulata. He also showed me a prepared specimen,
which from a hasty observation, I conclude must be this animal. It
was taken in the Miami valley.

Note |[13. C. constrictor. The large black snake is evidently in-
creasing as our state becomes more cleared and cultivated.

Note ||14.  C. sirtalis. This species is well known as the garter
snake. Its numbers are rapidly deecreasing as it is universally de-
stroyed by man, and is eaten by hawks, owls, swine, and in some in-
stances by fowls, ducks and turkies.

Note ||15. C. punctalus. It is occasionally found in this State,
though not abundant. Harlan has described it, and a fine figure of it
may be seen in Holbrook’s Herpitology.

Note ||16. C.saurita. 'This delicately striped snake of our cguntry
is generally considered a variety of the garter snake; the former is
more active in its movements, vivid in its colors and delicate in'its.
form. It usually seeks the most retired woods for its residence.

Note ||17. C.vernalis. The green snake is an occasional resident
in every part of the State, but not very common.
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Note {[18. C. sipedon. Several species of coluber are blended under
the common name of water snake. The C.sipedon is well marked
and very distinet from the others. The C. porcatus and probably one
or two undescribed species, inhabit the shores of our rivers and crecks
and associate with it.

Note [[19. C. coccinenus. A specimen labeled with this name, and
said to have been taken in Ohio, was shown me by Mr. Dorfeuille.

Note ||21.  C.-obsoletus. During the earliest settlements of this
State, a slim, inactive black snake was frequently seen, differing es-
sentially, in its form and habits, from the C. constrictor now common
with us. I have not seen the first mentioned species for several
years, till the present season. An imperfect and mutilated specimen
recently obtained, presents the characters given to the obsoletus by
Say, which he describes as an inhabitant of Missouri.

. “We have several other species of coluber which have either not
been’ described by authors, or their descriptions are not applicable to
our specimens.

Note ||23. H.platirhinos. The flat-headed or hissing adder is said
to be an inhabitant of the northwestern parts of Ohio. I have not been
able to procure a specimen.

Note ||24. H.mniger. In the year 1810 I killed a specimen of this
uncouth looking serpent at Legionville, Gen. Wayne’s old encamp-
ment, near the present site of Economy, on the Ohio river. Ilearn
that it has been killed on the Ohio hills, within the limits of our State,
and as Dr. Troost describes it as an inhabitant of Tennessee, it is prob-
ably entitled to a place in our catalogue.

Note ||25. T. contortiz, of Holbrook, Cenchrus mokeson of Daud.
Red adder and copper-head of common language. Holbrook says, “as
yet I have no evidence of its existence in the valley of the Mississippi;
its place is there probably supplied by the Toxicophis atro-fuscus, of
Troost, to which its habits are very similar.” The copper-head is
found on the waters of:-the Mahoning, Big Beaver, and Muskingum,
and as they are, in truth, tributaries to the Mississippi, we must not
consider this snake as entirely excluded from the valley of that river.
A few years since it was very common, and during the present sum-
mer a considerable number have been killed by farmers while haying
and harvesting, and more by the hands employed in excavating the
Ohio and Pennsylvania Canal. 1 have examined two, and find them
to agree irs every particular with his full and clear description of the
T. contortix, as well as with his splendid figure.

It is not improbable that the Toxicophis atro-fuscus is also a native.
of the same locality, for the people spéak ot a black copper-head, which
they consider even more venomeus than the red variety.

Note ||26. C. durissus., The yellow or banded rattle-snake was
formerly very abundant in Ohie; it is now ravely seen. There were
some varieties of color, owing to sex, age, and the season of the year,
but these were well recognized by the first settlers of the country, as
mere varities of one species, and known under one of the above com-
mon names. Thissnake was also equally well distinguished from

25 Doc No 22--GE0. REF.



190 [ Doc. No. 22.]

another species known under the popular name of Massasaugua, or
black rattle-snake.

This last I was disposed to consider a variety of -the. miliarius,
but on examination { entertain doubts whether the snake known at
the north under the popular name of Massasaugua, is not;a species
distinct from the C. miliarius of the southern States. Dr. Holbrooks
considers them the same. On comparing my specimen with his
figure, I find mine to be destitute of the high coloring on the back; it
is universally dark-fuscus, dotted with black spots on the side, with a
row of oblong-transverse black spots on the back; the head is sub-oval
rather than triangular, and comparatively small; length of head, 2
inches 2 lines; body, 22 inches; tail, 2 inches; rattles, 6; sub-caudal
plates, 29; first and last divided .}

Note {|28. D Alleghaniensis. The alligator of the fishermen is
found in all the tributaries of the Ohio, but not in those of Lake Erie.

Note ||29. M. lateralis. The Proteus is taken very often in the
lake streams, and sometimes in the tributaries of the Ohio.

Note ||46. - K. sylvatica. The wood-frog is said, by authors, to be
confined to the Atlantic States in its range; it is howeyer nearly impos-
sible to move in our Ohio woods during summer, without stepping on
them, they are so abundant.

CLASS IV. FISHES.

Note*t1. B. flavescens. Theyellow perch is found in Lake Erie and
mtost of the small lakes in the northern parts of the State, but did not
exist in the waters of the Ohio until it found its way into them through
the midium of the Ohio canal. It is rapidly increasing and will soon
'supply all the tributaries of that river. As soon as the Pennsylvania
and-'Ohio canal shall be completed, a new and more convenient
thorough-fare for this fish to extend its migration will be opéned, and
as it abounds in the small lakes connected with feeders of that canal
on the summit-level, it will, without doubt, soon stock all the northern
branches of the Ohio.

*12. L. Americana. The salmon of the Ohio, pike of the lake,
American sandre of the north-western voyageurs, and Perca salmonis of
Raf. It is one of the most valuable fishes for the table found in the
western waters, and sells readily at a high price in the markets of
the towns on the banks of the Ohio. Those taken in Lake Erie are
less esteemed.

Two varieties are discoverable among them, which I suppose to be
a mere sexual difference, though many fishermen, afid market people
consider them distinct species, one of which they call the brown sal-
mon, the other yellow.

It is still found in such quantitiesabout the Maumee river, as toin:
duce fishermen to take it as an article of commerce. Its numbers

1 If it prove to be a distinct species, as I have little doubt it will, I propose to degignate it
as the CRoTALvs MEssAsAUGUS.
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have, however, been so rapidly, reduced of late years that the pursuit
will soon be abandoned.

Duringthe hot weather of sumumer it retires to the deep and cool
water of the lakes, and in the streams seeks the inlets of the coldest
springs, near which it takes up its abode, concealed by weeds or grass.
It bites readily at a baited hook.

*{3. «P. valgaris. Sun-fish, or roach. Rafenesque has described
several species under the generic name of Icthelis. I have not satis-
fied myself whether his arrangement is correct, and have, therefore,
retained Cuvier’s name.

Varieties, or perhaps distinet species, are abundant in all the wes-
tern waters.

*f4. C. @nea. The rock-bass is also common, but is usually con-
founded with the preceding species by those who are unacquainted
with the scientific distinctions.

#15. C. Storeria. The grass-bass of the lake, the bank-lick bass
of the Cincinnati market, was first sent to me from Cleveland by Mr.
Charles Pease, and a figure and description with the above specific
name was forwarded by me to the Boston Society of Natural Science,
for publication. I gave it this specific name as a token of respect to
Dr. D. Humphrey Storer, one of its members.}

This fish, it some particulars, agrees with Rafenesque’s descrip-
tion of the Calliurus punctulatusa, but the form of the dorsal-fins and
the number of the rays are so different they cannot be the same spe-
cies. In his, the thoracic fin is five-rayed without a spine. This has
siz rays in the thoracic fin, and the anterior ray is strongly and pro-
minently spinous—it is a rare species and should, perhaps, be arrang-
ed under the genus Centrarchus.

* 16, 'C. Fasciata and C. Ohioensis. 'The black-bass of the Lake,
and of the Ohio river. Lesuer has described them as distinct species.
I have no doubt they are specifically identical. They differ in form and
color at different seasons and in different localities, and even the same in-
dividual will change its color repeatedly in a short space of time, if con-
fined in a vessel of water.

Rafenesque has described that from the Ohio under the generic name
of Lepomis, and taken these changiugs of color as a distinction upon
which he has founded several of his species. His Lepomis notata is
no other than the young of the common black bass. Their -appearaace
varies at different ages.

This fish readily bites at a hook and is valued as an article of food.

*18, C. minima. Lesuer describes this as an inhabitant of Lake
Erie. I am suspicious it is only the young of the preceding species, as
I have never been able to find it, though I have searched repeatedly in the
lake and its tributaries. » )

¥19. G. inconstans. 'This unique species of stickle-back, I dis-

11 have learned from Dr. Storer, since this repert went to press, that Dr. Cuvier had pre-
viously described this fish. Not having Dr.8.’s communication at hand, I am unable to give
the name applied by that author; but it must of courss take the preference of mine.
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eoved in a small stream in the village of Poland, Trumbull county; and
have furnished the Boston Academy with a figure and description of it
for publication.

#110. S. grisea. The white perch of the Ohio river is estegmed as
ene of the best fishes for the table, and, therefore, fetches a high price in
market. Tt differs entirely from a fish taken in Lake Erie, and, known
by the fishermen under the same name, which belongs to the family per-
coides. The Ohio species has been described by Rafenesque as the
amblodon grunniens.

#*t11. S. oscula. The sheeps-head of Lake Erie resembles, in

neral appearance, the S. grisea; but T believe it to be a distinct species.
%(eis not considered as eatable.

#112. E. caprodes. The etheosioma is a new genus created
by Rafenesque to receive several species of small fishes of our west-
ern waters, known by the vulgar name of Hog-fishes from the shape of
their mouths and noses. The E. caprodes is common and furnishes
the boys with amusement in taking them.

*t14. E. maculata. The spotted etheostoma exceeds in beauty.
the speckled trout or any other fish of our western streams, It is very
rare, and I have met with it only in two instances. I have prepared a
figure and description for publication.

*t15. E. variata. The variegated etheostoma is another new spe-
cies discovered by myself in the Mahoning river. It is little inferjor in
beauty to the preceding species. I am indebted to Mr. Charles Pease
for a specimen of the same species taken in the Cuyahoga.

*116. C. velifer. Carp of the Ohio. 'Itisevident from the figure
and description of the C. cyprinus of Lesuer, that ours is a distinet
species, which Rafenesque has very correctly described under the
above name. It is common in the Cincinnati market, but is not much
esteemed for eating.

*417. C. aureolus. The mullet of the lake is confined to the wa-
ters of Lake Erie, and supplies the place of the C. Duquesnii of the
Ohio. Like most of the members of this genus, it is worth-but little
as an article of food. :

*118. C. elongatus. The Missouri sucker, and the black-horse -and
black-buffalo of the Cincinnati market. Lestuer’s figure of the C.-
elongatus in the journal of the Academy of Natural Sciences of- Phila-
delphia, has so little resemblance to this fish, that I drew-a figure of it
-and prepared a description under the name of C. fusiformis, before I
had any suspicions that we were both aiming at one species. The
number of rays in the several fins and the form of the dorsal Jed me
~at length to arrive at this conclusion. He had seen only a dried skin.
It is said to be a good fish for the table, and commands a high - price:
and rapid sale inthe Cincinnati market. '

*119. = C. Duguesnii. The white, sucker is known by every one
familiar with the-fish of the Ohio.

*120. C. erythurus. The red-horse is another common species.in
our markets, but is not highly esteemed.

*121. C. bubalus. The buffalo and red-horse suckers are many
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times mistaken for each other, though their specific characters are
very distinctly marked. The buffalo is a tolerably good article of
food. . The young is called the buffalo pack.

122, C. gracilis. 1 have occasionally met with this species in
market, from the Big Miami, and in a few instances in' small brooks in
the north part of Ohio. It is distinguished by the minuteness of the
scales on the anterior part of the body, and as the scales approach
the candal .fin they increase to a medium size.

#4923, C. melanopsis. The spotted sucker of the Cincinnati mar-
kets. Rafenesque’s description does not well apply to our fish, but [
have retained his name. The form of this species is so much like
that of the bass that people unacquainted with it sometimes purchase
it with the expectation that it is a good article for food. They do not,
however, ofter: repeat the experiment, for it is one of the least valua-
ble of this indifferent family.

*t24. C. nigrans of Lesuer—C. zanthopus of Rafenesque. The
mud-sucker is found in every stream of any size in Ohio, but is of
little value. It is frequently called the mullet in the Cincinnati mar-
ket.

-#*25. E. Lesurianum. The rough-nosed sucker of the northern
streams, is probably the fish which both Lesuer and Rafenesque had
in view when they wrote their descriptions, one of the Cyprinus max-
illingua, the other of the Exoglossum Lesurianum. During the spring
and early months of summer, its nose and forehead are studded with
deciduous spines or tuburcles, which drop off after the spawning sea-
son has passed, and the surface then becomes smooth. Under these
different eonditions it might be mistaken for two distinct species. It
bites readily at the hook, and is often used for food in those parts of
the State that are only supplied with small streams of water. Insuch
localities it is the most abundant. '

*t26. H. macropterum. A small fish answering to Rafenesque’s
description of his stone-toter, visits the small streams for about two
months in the spring, when it may be seen in great numbers forming
excavations or beds on the ripples. It soon disappears and is not to
be met-with again during the remainder of the year. I presume it
migrates to the Ohio. ‘

*f27. M. dinemus, §c. Persons who have curiosity to investigate
the interesting but obscure family of the chubs, minnows and shiners,
of our Ohio waters, will find them very accurately described by Ra-
fenesque,‘in his work ¢ On the Fishes of the Ohio.” '

*130. L. elongatus. The red-bellied minnow of the lake differs
by its great length, elongated and pike-formed mouth, from the L.
erythrograster. Itis a well marked and distinct species, the exis-
tance of which was first pointed out to me by an experienced fisher-
man of Lake Erie, who procured me two specimens of it with several
of the erythrograster; but they were destroyed before I had an oppor-
tunity to make a drawing or write a description of them. I hope
however to obtain more specimens.

*t85. R. erysolewcas. I'have some doubts whether this is the true
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gold shiner of the eastern states, or a new species, I'preferred to re-
tain this name till the point could be more satisfactorily. settled.

*138. P.promelas. The fat-headed chub was only ofice met ‘with
by Rafenesque, and that was a specimen taken in Kentucky. I had
the good fortune, during the last autumn, not only to take three Speci-
mens in a small creek in Poland, but to observe their habits. They
had formed beds beneath the ends of logs and stones in deep water,
and were watching their domicils with great care. 1f a large fish
approached, they would attack them with great energy, and generally
with'success. Though allied to the minnows in its external character,
it has the habits of the sun-fish.

*139. H.limi. This new species of mud minnow, was discovered
deeply imbedded in soft mud, by some workmen engaged in ditchilig a
swamp. It is more tenacious of life than any fish with which I am
acquainted.

*140. E. estor. The muskallonge is found exclusively in the
waters of Lake Erie, though a few years since one was taken in the
Ohio canal near Massillon, having strayed thus far from its usual
haunts. It is one of the best fish for eating produced by the western
waters. Lesuer first described it as a distinct species, but it is still
confounded by many people with the common pike, (the E. reticulatus,)
though the difference betweert the two is understood by the fishermen
as well as men of science.

*{41. E.reticulatus. The Pike is common both to the waters of the
lake-and the Ohio. As the names pike, pickerel,and muskallonge'are
used rather indiscriminately,the E. estor and reticulatus, and the Luco-
perca Americana are very likely.to be mistaken one for the other.
They are distinct species. The pike is less esteemed for food than the
muskallonge, and I believe in the Cincinnati market, does not rank
above the salmon or pickerel. ]

*{+42. E.niger.. lt is somewhat doubtful whether this is the young
of the E. reticulatus, or a distinct species. The bayous about the
lake and the Cuyahoga river, abound with them, and the fishermen
inform me that they never attain any considerable size. '

*t43. P. cerulescens. 'The blue catfish is common to the Ohio and
the lake waters, and is universally known.

*t44. P.cupreus. The yellow catfish,”T have only seen in the
Cincinnati market, where it is comparatively rare. Its yellow cop-
per color serves to distinguish it from the other members of this family.

*t45. P.pallidus. 'The channel catfishis very common in the Qhio
river at Cincinnati. It is easily distinguished by its forked tail and
maculated body.

*{46. P. nebulosus. Mud catfish. This species is occasionally
seen in the €incinnati markets, and is readily known by the scarified
and clouded appearance of the skin.

*t47. P. zanthocephalus. 1 have applied this name of Rafenesque
to the small black bull-head of the northern streams and lakes. His
description is very imperfect. ’

% The inhabitant of the waters,” says Griffith in. Cuviet’s Animal
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Kingdom, “ knows no attachment, has no language, no affection; feelings
of conjugality and paternity are not acknowledged by him.”

1 have watched for hours together the female of this species, while
she was leading about, in the most maternal manner, her brood ofdusky
fry.  No hen is more anxious for the safety of her young flock, nor
more ready to protect them from danger, than this finney mother,
which this author says, “knows no attachment.” She will instantly
attack, with great violence, every fish, torteise or frog that ventures
within her precincts, nor will she give over the contest till it is driven
far away, when she will rapidly return and carefully examine to see
if her charge are all safe.

*48, N. flavus. This rare fish is occasionally found beneath
gtones in the Mahoning river, and is known as the young catfish by

_boys and fishermen; it is however a full grown and distinct species.
I doubt the propriety of constituting it a separate genus, as has been
done by Rafenesque. The rudiments of an adipose fin are observable
on the back.

*49. S.manycash. This name was applied to the Mackinaw trout,
I believe, by Pennant. Dr. Mitchell subsequently described it as the
S. anythistus. A few stragglers are occasionally taken in Lake Erie.

*150. S fontinalis. The speckled trout are to be found in Ohio in
only two streams, a small creek in Ashtabula county, and a branch of
the Chagrin river, in Geauga county. They also exist in the head
waters of the Allegheny, in Pennsylvania, but never run down into
the Ohio.

*151. C. arfedia. The lake shad is a rare fish. It is said to be of
an excellent quality for eating. From-its intimate connection with
the salmon family, such would be inferred to be the fact.

#152, C. albus. The white fish, though frequently taken in the
lake within the limits of Ohio, is not found there in numbers sufficient
to render them of much value.

*153. P.chrysochloris. The gold shad or skip-jack is a wery rare
fish that has a slight resemblance to a mackerel. I have seen enly
two speeimens in the Cincinnati market. Itis said to be a fine fish
for the table.

*t54. C. ellipticus. The hickory, or gizzard shad is frequently
exposed for sale in market, but not very highly esteemed. The com-
mon names are applied to this fish, which Rafenesque says are used
to designate his Dorosoma notata; but the size-of the two, form of the
dorsal fins, and other characters, hardly fail to distinguish them as
different fish.

*t55. H. clodalus. 1 have admitted three species of this genus
into my catalogue. Two belonging to the Ohio, and one to Lake Erie.
I believe thatthere is still a different species in the lake, and perhaps
several more in the Ohio. They are familiarly known as the toothed
herrings by the Cincinnati fishermen, and as the moon-eyes by those
who.fish in Lake Erie. -No one of this genus of fishes taken in our
western waters is much esteemed for food.

*158. . calva. The dog-fish is found in Lake Erie, where it is
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frequently called by the fishermen, ¢“the Lake Lawyetr.” It is dis-
tinguished by its ferocious.looks and veracious.habits.- The flesh is
rank, tough and not eatable. 'To the anglers it is a troublesome nui-
sance, by taking their bait and often breaking their hooks and lines,
which it can readily do by means of its large teeth and long jaws.
Liunsus described a species of this genus, as inhabiting the waters of
Carolina. His characters agree essentially with those of this Lake
fish so far as I have compared them, except in the relative size of the
pectoral and ventral fins; still I believe they are specifically identical.
I have no$ yet had an opportunity to'examine the peculiar anatpmical
structure which he says the southerin fish possess:

*t59. L. platostomus. The duck-bill gar, Rafenesque describes
as an inhabitant of the Scioto. I saw a specimen from that river six
years since, that, from recollection, I presume was this gpecies, but I
have not since met with it.

*160. L. feroz. The alligator gar is not a common inhabitantef
the waters of the Ohio; a specimen is however to be seen in the Cin-
cinnati museum, said to have been taken in this river within the
bounds of our State.

#3161, L. oxyurus. The common gar is found in most of the lar-
ger tributaries of the Ohio, and a species also exists in Lake Erie;
butI have not yet been able to ascertain whether it is the oxyurus or
not.

This genus belongs to the Saurian family of fishes,and is distin-
guished by the peculiar organization of the respiratory organs.

*162. L. maculosa. The gadus maculosas of Lesuer, or.eel-pout of
the fisherman, inhabits Lake Erie. Its flesh, though not highly esteem-
ed, is eatable. This and the dog-fish are frequently confounded to-
gether, though they have only a slight resemblance in their gerieral
appearance, and still less in their essential scientific characters.

*t63. A. laticauda. Rafenesque has made several species of the
western eels. 1 believe this-and the following species in the catalogue
are distinet, and probably different from those of the eastern waters.
Further observation however is necessary to decide the point with cer-
tainty.

They runup the Mahoning river from the Ohio, as far as Warren,
in Trumbull county, but are never found in any of the lake streams.—
They may at some future day find the way there through either the
Welland, the New-York, the Ohio, or the Ohio and Pennsylvania
Canals, or perhaps some of the more western public improvements.

*165. A. rubicundus. 1 have been able to discover only this s;IW-
cies of sturgeon in Lake Erie, though perhaps others may exist. . Its
flesh is frequently eaten and is ésteemed by the fishermen.

*166. A. maculosus. The spotted sturgeon is described by Lesuer
as an inhabitant of the Ohio. I have never seen it. ‘ .

*167. A. Ohioensis. The large Ohio sturgeon of Rafenesque is
frequently exposed for sale in the markets of Cincinnati, and as it-1s
readily beught up, I conclude it is esteemed good for eating.

*168. A. platorynchus. 'The shovel-nose sturgeon is equally com-
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tnon with the preceding in the waters of the Ohio, 'T'he form of the
nose having a strong resemblance to an' Irish shovel, has given the
common name to this specias, ) '

. %169, P. edentula. The paddle-nose fish differs essentially from
the shovel-nose sturgeon, though they are sometimes mistaken for each
other. It is found 1n the Ohio and the Muskingum rivers.

*170. P. migrum. The small black lamprey eel is described by
Rafenesque as an inhabitant of our western waters. I have not sue-
eeeded in procuring a specimen. It is possible he may have had the
ammocetes in view when he made out his description. .

*171. The silvery lamprey. This species I obtained from the Big
Miami. llearn that Lesuer once described, in a pamphlet, a species
belongirg to our western waters, but having never met with the pub-
iication, I am uncertain_whether or not it is the same species. If it
should -prove to be his I will willingly yield it to him. 1 give it the
above name from the silvery appearance of its sides and abdomen.

*72. A. bicolor. Lesuer. The blind lamprey is rarely met with in
our waters. I once obtained three specimens in the Mahoning river,
the only instance in which I have discovered it. Leseur described a
specimen taken in Connecticut river, but I have some doubts whether
that of the Mahoning is not a different species. Its character appears
to be different. Where we should expect to find eyes, we meet with
only a slight depression of the surface, but no eyes.

CLASS V. TESTACEA.

#*. Note.—l have adopted with a few exceptions, the arrangement
of Mr. Lea, so far as the bivalves are concerned. His synopsis is very
ingeniously based on scientific principles,and contains fewer errors than
the works of any author who has attempted to settle the numerous and
perplexing synonyms, that have encumbered the family of Naiades.:

**3. U. anodontoides has been repeatedly found in the streams near
Cincinnati during the present season. The spee¢imens are frequently
_rayed and more beautiful than Mr. Lea’s figure in the Trans.of the Amer.
Philos. Society. .

**6, U. camelus. It is questionable whether this is any other than
an old and strongly marked variety of the U. phaseolus.

**12. U. Cooperianus. Some naturalists have considered this as only
avariety of the U. pustulatus. I have obtained full suites from the youngest’
to the oldest, and find them marked with one uniferm: character. Itis
doubtless a true species.

**15. U. crassus. Any one who has compared the ponderous shell of
the species found in the Ohio, and the two Miamies, and sometimes
known as the U. ellipticus of Barns, with Mr. Say’s plate of the U. cras-
sus in Nick. Encyclopedia, could hardly-fail to recognize the perfect re-
semblance between them. His description applies to no other shell.

*#17. U. declivis. A shell answering Say’s description of the southern
shell of this name, is found in the Big Walnut creek, and other tributaries
of the Scioto river, and in some portions of the Ohio canal.

*19. U. donaciformis is probably only the female of the U. zigzag of
Lea. The varieties.of form occasioned by a difference of sexes, in sev-"
eral members of this family of shells, occasioned until recently mueh pers+
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plexity among naturalists, and introduced into notice, as new species,
a number that were only sexual varieties.

All writers upon the anatomy and physiology of that mollusei, had con-
sidered that portion of them embraced by the family of naiades of Lamark,
which ineludes the genus margarita of Lea, as being hermaphrodite. A
course of dissections and observations upon the Unioines, instituted by
e several years since, led me to believe that they are androgynous, and
by pursuing the investigation I am enabled o decide, with many species,
to which sex an individual belongs, by merely inspecting.the contour of
the shell. My views upon this subject were published in the twenty-
sixth volume of Silliman’s Journal of Science, and though they were op-
posed to those of Flemming, Sir Everard Homes, and other European
naturalists, as well as of Say and Rafenesque in this country, 1 believe
they will stand the test of the closest scrutiny. 1 am happy to find they
are fully sustained by Mr. Lea, in his last memoir, published in Fransac-
tions of the Amer. Philos. Society.

#%34, U, Kirtlandianus is probably only a compressed variety of the
U. subrotundus. This isowing to locality. By exaiining the specimens
from the Scioto, Tuscarawas and Mahoning, there wilf be found a. regular
gradation from the one species to the other; those from the Tuscarawas
occupying a middle station between the extremes; those from the Scidto
being globular, heavy and fully developed, coustitutinig the subrotundus;
while those from the Mahoning are compressed and comparatively thin,
forming the Kirtlandianus. i
41, U. multiplicatus, This rare and interesting shell is found in
the Little Miami. Some conchologists are disposed to consider it as only
a variety of the U. plicatus, or the undulatus, produced by locality. In
this view they are incorrect; for I have myself taken all -three of the
species, fully developed, from the same vicinity in that stream.

*%46, U. occidens. It isimpossible,in the present state of our know-
ledge of this branch of science, to draw with much precision the lines of
specific distinctien between the members of a certain group of shells em-
bracing the U. ovatus, ventricosus, occidens, subovatus, &c.

*247, U. orbiculatus. Dr. Hildreth described a strongly developed
female shell. His description has the precedence, and his name, there-
fore, should be adopted. Ihave seen the shell which he described in his
cabinet,

**%51. U. perplexus. The perplexus, Rangianus, and Caps®forinus,.
form another group which it is somewhat difficult to separateintospecies.
The first and second are certainly distinet: they occur together in the
same localities in the Scioto and Ohio—the last is more doubtful.

*%52, U. personatus. The pileus of Lea, and the personatus of Say,
belong probably to one species—the former being the male, the latter the
female,

*¥55. U. plicatus. Front some cause, to me unknown, the plicatus
and undulatus have exchanged names in many cabinets in the United
States. The plicatus described by Say was a shell procured by Lesuer
in Lake Erie. The species known in our cabinets by this name is never
found in the lake or its tributaries; but that which we commonly label as
the undulatus is a common lake shell: therefore, the latter must have
been the shell which Mr. Say had in view. Barns’ figure is as gpod a
representation of one as of the other, but very indifferent of either.
The misnamed plicatus is 1o be met with only in the Ohio or its tribu~
taries.
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##%g3, U. Schoolcraftensis. Further observation will probably decide
this shell to be a more compressed and angular variety of the U. pustu~
losus, owing to the influence of locality. It is found in the tributaries of
the chain of lakes in which most of the shells are thinner and more com-
pressed than those of more southern waters.

*¥79, M. calceola. From some examinations which I have made
of the animals of the sub-genus margaritana, I believe they differ more
essentially from those of the Unioines than do the structure of their shells.
The character of the animal of the Calceola, as well as of the teeth, sus-
tain Mr. Lea in transferring it from the Unioines to this sub-genus.

#482, J. rugosa. Every individual of this species found in Mill
creek, in the township’of Boardman, Trumbull county, contains a num-
ber of pearls, in some instances amouuting to twenty or thirty, and some-
times attaining to-the size of a common pea. The stream is muddy and
sluggish, and, though it contains considerable numbers of this species,
appears to render them sickly.

These pearly concretions frequently are firnly attached tothe nacre of
the shell, but more commonly are loose in different parts of the mouth
and branchia. In one instance I found a cluster of them among the fibres
of the large transverse muscle. !

*% Anodonta. Our Ohio streams and lakes abound with a number of
distinctly marked species of this sub-genus, and with others that vary
with only shades of difference. Itisimpossible at present to arrange them
satisfactorily into species.

**101 H. diodonta. This rare helix is confined to the northern parts
of the State. )

*%119 H. multilineata, is one of the handsomest species of American:
helices. Its hvabits are peculiar, Wet marshes are its principal resort,
where,during summer, it may be seen climbing about on weeds and spears
of grass, apparently endeavoring to avoid the water collected beneath it.
At the approach of winter, it retreals to the tops of the carex bogs, where
several dozen may be found collected tozether in a torpid state, with the
mouth of their shells closed with an artificial operculum. They usually
form a shallow excavation on the bog, concealed beneath the tufis of dead
grass.

#**130. Heleciana. A smallspecies of this genus ig occasionally tound on:
the hills adjacent to the Ohio river, but I have been unable to satisfy my-
self whether it is the one described by Mr. Say, or not.

**132. P. exigua is the smallest species of terrestrial shell with which-
T am acquainted. Itis scarcely distinguishable with the naked eye, but’
examined through a microscope, presents a neat and beautiful appearamnce.
I believe it is found in this State only in its northern portions.

**145, P.parvus. A minutespecies is foundinthe cranberry marshes:
of the north, that answers in part to Say’s deseriptions, It is found ad-
hering to sticks and pieces of bark that have fallen into the water.

_**148. P.elongala. An elongated speciesof physa,is sometimes seen
in stagnant pools in the northern parts of the State, supposed .0 be the
species described under this name by Mr. Say. It is distinguished by its
gracefully elongated form, dark shining color, and the rapidity of its mo-
tions.

*%150, P. Sayii. The Hon. Benjamin Tappan has prepared figures
and descriptions of several new shells. A new physais among the num-
ber, and I learn from him that he has given it this name~
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**151, L. calascopius. 'The shell described by Mr. Say under thig
name, is an inhabitant of the eastern waters.- I have recently met with
specimens in Portage county, in this State, that agreed so minutely with
it, that I have applied this spec’fic name to them.

#*%156. L. stagnalis. The shell 1o which this name was applied by
Dr. Hildreth, was found by myself in Congress Lake, in Stark county,
and I have since met with it insome lagoons on the shores of Lake Erie
and the Detroit river. Iiis the largest of our fluviatile univalves, and so’
perfectly agrees in every character with its European analogue, that I
consider Dr. Hildreth correctin applyirg to it the same name. ‘

#%161. JM. isogonica. I have never met with thisrare shell exceptin
the Scioto river near Chillicothe. ‘

#%163. A. preerosa. In addition to thisspecies, I am informed by sev-
eral naturalists ai Cincinnati, that two other well marked species have
been discovered in the Ohio near that city.

*%]164, V. sincera, is very common in the marshes about the Detroit
river in Michigan. I have recently found a few specimens at Cleveland
in this State.

*%105. V. tricarinala, inhsbits the Munson Lake in Geauga county.

*%167. P.granosa. I found this shell-in company with the Valvata
tricarinata adhering to & species of potomogeton in the Munson Lake,

*%168, P, heterostropha. I applied this name to an undescribed sinis--
tral species of Paludina that inhabits the Mahoning river and several
small streams in Trumbull county.

#%169, P. microstoma. An undescribed species of Paludina, found
frequently associated with the P. decisa, and distinguished Dy its elonga-
ted spine and small mouth. To this list should also be added the Palu-
dina ponderosa of Say. I have recentiy been furnished with it by Mrs
Anthony of Cincinnati, who obtained it in the Ohio near that city.:
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DR. LOCKE'S REPOR

Pror. MaTHER,
Principal Geologist of. the Stale of Ohio.

As the geologiral reports are intended, in part at least, for the distribu-
tion of useful information among the people, it will be necessary to
introduce occasionally, though briefly as pos<ible, such clementary ex.-
planations as will enable them to under-tand the subject discussed.

The region which you have assigned to me for examination, viz:  The
“southwestern guarter of the State of Ohio,”. is:chiefly a part of the
sgreat limestone deposite,” but extends also through the slate, and
“Waverly sandstene.” Such an examination of all the varieties of our
limesta:e, extending through mora than a thousand feet of perpendicular
thickness, may well be prefaced with a few remarks on the nature and
uses of> common limestone, or CARBONATE of lime.

Of the nature and uses of Common Limestone or Carbonale of Lime.

Common limestone is composed essentially of’ fixed air 44 parts, and
pure lime 56 parts; making 100 parts.  The fixed air is now commonly
called carbonic acid, and is the same as that which is produced by burn-
“ing charcoal, by thé fermentation of liqungs, aud often by the earth itself,
from whichit flows into wells and caverns, where it frequently destroys the
life of persons who incautiously descend. The miners call it “choke
damp.” This fixed air or carbonic acid i= driven off from the lime of
limestone, by adding any strong acid, even vinegar will produce the effect
in a moderate degree, and as the fixed air escapes throuzh the liqud
applied, it {orms numerous minute bubbles, which, as they break rapid-
ly make a singing noise, and give the appearance of boiling. This ac-
on is called effervescence, and affords a coavenient test to detérmine
whether a given specimen of stone be limestone or not. By the rapidity
of the boiling a very correct general estimate of the purity of tie hime-
stone may be formed. For this use an ounce vial full of the murintic
acid, to be applied in the quantity of a drop or a part of a drop at a time,
js very convenient. The fixed air is also driven off’ by heating the lime-
stone (o redness and continuing the heat for some time. 'This is what is
actually donein the burning of lime in the lime-kiln, by which operation
the stene, if pure, Jooses near half of its weight, 44 parts out of 100,
and beeomes pure lime, or unslaked burnt lime. The stream of fixed
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air, flowing from the lime-kiln, has some times suffocated those who were
carelessly sleeping near.

Hydrate of lime—slaked, or “slacked lime.”—The most noted prop-
erty of burnt unslaked lime is, its rapid and greedy absorption of waler,
by which it evolves heat, increases in bulk and weight, and falls into a
powder, which is called *slacked lime.” In slaking, 28 parts of lime
combine with 9 parts by weight of water, which becomes solid and dr
as stone, loosing all the properties of moisture, and cannot be dried out
or separated again unless by a red heat. Owing to the evaporation caused
by the heat, it requires more than the above proporticn of water to slack
lime. “Slacked lime” is a white, dry, sofi, light powder, caustic to the
taste, and caustic to animal and wegetable substances, which it dis-
solves. "It is partially soluble in water, and forms by solution *“lime. -
waler,” which has the taste and caustic properties of the lime itself.
Mixed with a moderate quantity of water, it forms a plastic or pasty
mass, which will dry into a cake moderately hard; or if sand be added,
it will form mortar, which on drying, becomes a hard cement, used in
building. If unslaked lime be exposed to the air, it will absorb moisture
and fixed air {rom it, fall gradually to powder and loose its active or caus-
tic qualities. It is then “air-slacked,” or *effete” lime, and has pass-
ed back again to the state of limestone, except it is in powder and nearly
resembles chalk. Its caustic properties may be restored again by
re-burning. Although effetelime is no longer useful for mortar, it answers
well for manure, especially if it be in fine powder, so as.to mix intimately
with the soil. Indeed, the principal advantage of burning lime for agricul-
tural use, consists in the fineness to which the powder is reduced by subse-
quent slaking; and hence mills have been erected to pound or grind lime-
tone into a powder without burning. It is said that limestone thus pow-

-dered, has acted beneficially when applied as manure.

There is a popular notion that a stone which will not slake by burn-
ing contains no lime, or in the words often used to me, “it has’nt a
particle of lime in it.” A stone may be one-third of it carbonate of
lime, and yet, after thorough burning, refuse to slake. Lime exists
also combined with other acids than the carbonie, as with sulphurie
acid, when it constitutes plaster-of paris; with the fluoric acid, when
it is the fluor or Derbyshire spar; with the nitric acid, when it forms
a species of nitre often found in limestone caverns, as in the Mammoth
cave of Kentucky. In none of these combinations will it “burn into
Jime,” which will slake. It exists also in small proportion in most of
the compound rocks, even in granite ; and is presumed to be an indis-
pensable constituent of all soils, as it enters into the composition of
plants, which can derive it from no other source than from the soil.

ime is also an essential part of animals, being the basis of the bones,
and existing in other parts in smaller proportions.

Animals obtain lime in the first place from the milk of the mother,
which abounds with it, gombined, however, with various- acids; and
afterwards from their food, whether it be animal or vegetable.

But the business of my report is not to consider lime in these forma
of general distribution, but in the state of carbonate of lime. Thisg
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exists mostly as a rock of various degrees of hardness from that of
marble to the soft condition of chalk. It is often combined or rather
mixed with clay, constituting marle, and forms the crust of the egg-
shell, and the covering of the clam, the oyster, and other shell fishes.

With excess of carbonic acid it is sparingly soluble in water, con-
stituting “limestone water. ”  Asa rock, limestone is extremely varied
in its appearance; when pure and perfectly crystalized it is clear and
transparent as glass, and is called calc-spar, Iceland crystal, &ec.
When pure and imperfectly crystalized, it constitutes white . marble,
often resembling pure loaf sugar. In chalk it has no appearance of
crystalization, but is a white earthy powder slightly coherent. From
various impurities in small quantities, lime stone is extremely varied
in color, having every shade, from snow white to jet black, and every
hue of red, orange, yellow, green, blue, indigo, and violet. It is often
white, gray, yellow, brown, or blue. So extremely variedis it in tex-
ture, hardness, color, &c. that few persons can pronounce with cer-
tainty from the appearance of a stone whether it be limestone or not.
It is, however, when nearly pure, always so soft that it may be cut
with a knife, is seldom more than twice and a half as heavy as water,
will effervesce or foam with acids, and aftér a long continued red heat
acquires a caustic taste, and the property of changing blue vegetable
colors to green.

General Geology of the southwest part of Ohio.

The rocks in the western States, below the coal formation, have
evidently been deposited in the bed of a deep primitive ocean, and con-
sist of alternations and MIXTURES of CRYSTALLINE and SEDIMENTARY
matters mostly in thin layets of from one inch to two feet. The erys-
talline or sub-crystalline strata, are mostly carbonate of lime. The
aedzmemarg,f”é strata are, in the lower portlons, clay mar]e, and in the
upper portions, clay and sandstone. ‘The mizfures are, in the lower
portions, lime and clay forming either a durable slate limestone or an
indurated marle which falls to pieces on exposure to the air; in the
-superior portions, lime, clay, and sand, forming an arenaceous lime-
stone. All of these formations abound with the fosilized remains of
Marine animals, sometimes so abundant as to appear to have lain orig-
inally in contact,

Stratification and super position of Rocks in the southwest quarter of Okio,
beginning at the bottom.

[See plate No. 1.]

1st. Blue sandstone, (coming to the surface at Cinninnati, and al-
most all places within 50 miles of it,) in thlckness, at least 1000 feet.

2d. Clay marle, (at West Union,)--- . cevsreeeee 28
3d. Flmty limestone, (do) eneaeeresaseavenna cacerenre 51
4th. Clay marle, (do) T T RIE 106

Mechanical deposites.
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5th. Cliff limestone, at West Union------ et 29
6th. Slate, (at Rockville) . 251
7th. Waverly sand-stone, (east line of Adawms county)-- 343

1,865

Die.—The strata are nearly horizontal, and having a slight and ir-
regular undulation, the dip is with difficulty ascertained, while one con-
fines his attention to the layers of the same formation, for example,
to the blue limostone about Cincinnati. The 1nclinations resulting
from undulation, are seldom more than one foot in 45; and unless
water be contiguous to mark the level, the strata appear to the eye to
be quite horizontal. 1 have examined the inclination of the strata of
blue limestone about Cincinnati very partlculfuiy with the leveling
instrument, and have sometimes found a uniform and conslstentdlp
for half a mxle, in another locality the dip would be in an opposite
direction. The strata in the bed of the Ohio at its lowest stage in Sept.
1838, showed, by comparison with the surface of the water, that these
local undulations were extremely irregular, presenting inclinations
which vary in all possible directions, in planes continued uniformnot
generally more than ore fourth of a wile. A single stratum cannot
in general be identified far enough todetermine on the whole, whether
it has, independent of local uadulatlons, an absolute dip. However,
when we examine the several formations, previously named, on a
Xar‘ge scale, the dip becomes very evident; and as one format}on sinks
gradually below the surface, and another superinr one presents itself,
gives rise to those important changes in the face and productions of
the country, which we should hardiy attribute to a slope so moderate
as one inch in a rod. By a correspondence held between Dr. Owen,
the Geologist of Indiana, and myself, it has been ascertained that the
strata slope downwardeach way from a line not far from that between
Ohio and Indiana, pitching eastwarly in Ohio, and westwardly in In-
diana, in such a manuer that the cliff limestone, which shows itself not
many miles east and west of Richmond, in Indiana, deseends and comes
to the bed of the Ohio river, at the east side of Adams Co.,in Ohio, and
at the falls of the Ohio, at Louisville.

It follows as a consequence of this ar rangement that the out-crop-
ping edges of the strata present themselves at the surface in tne same
order in the two States, but proceeding it opposite directions. For
example, on.ascending the Ohio eastwa:dly, we meet with blue lime-
stone, cliff llmestone, slate, fine sandstone, conglomerate, and coal.
On descending the Ohio westwardly, we meet with the same things,
in the same order, viz: blue limestone, cliff limestone, slate, &c.

Blue Limestone Region.

The blue limestone is the lowest rock which has-been penetrated ip
this region of country. - With-its alternate layers of marle and marlite,
it is the exclusive rock, even to the tops of the hills, from West Union,
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in Adams county, to Madison, in Indiana; and from Dayton, in Mont=
gomery county, and Eaton, in Preble county, on the north, to a line
80 or 100 miles up the Licking river, in Kentucky, on the south. At
these places, or within.a few miles of them, another rock, the cliff lime-
stone, is found on the tops of the hills; but the blue limestone is still
found in the beds of the streams, extending in some instances 20 miles
further, as will be seen in the following details. I am not well in-
formed Liow far the biue limestone extends south of the Ohio. 1 think
it is found at Lexington, but the banks of the Kentucky riverat Frank-
fort, are of the cliff Limestone.

It appears then that the blue lic.estone passes under all of the other
strata, and even where it does not show itself at the surface, might be~
found by boring to a sufficient depth.

Characters of the Blue Limestone and of the surface wheve it abounds.

The surface of the country in which the blue limestone presents
itself, is a table about 5 or 6 hundred feet higher than low water of the
Ohio. This table appears to have been originally an even level, and
is now varied only by the valleys and channels which the streams,
“mining the soil for ages,” have excavated for themselves. These
channels are sometimes bounded closely by abrupt banks, but they
generally extend from half a mile to four miles in width, the streams
meandering through a rich arable alluvion, called “bottom lands.”
Indeed this description of surface is applicable to a large portion of
the western valley. Portions of this table lying between the heads of
streams where it has not been sloped or channeled by water, although-
the highest ground in the country, are ofien so flat that the water
does not drain off readily, and they appear wet and “swampy.”  Itis
often partially inundated during spring and wet seasons, by shallow
lagoons, yet not sufficiently to prevent or destroy the growth of trees.

From this it will be inferred that we have in fact neither mountains-
nor hills; yet when one is in the valleys which are 5 or 6 hundred
feet deep, with a-descent almost always rapid, and olten precipitous,
and cut into spurs by lateral ravines, he has every appearance of
beautiful rounded or conical hills, as along the banks of the Ohio and
around the plain of Cincinnati. In accordance with common language
I shail occasionally use the term kil to signify the slopes and spurs:
of the above described table.

The blue limestone in Hamilton and the contiguous counties, is found
in strata from the thinnest possible, ofien less than an inch, to 2 feet in
thickness, and is mdstly from 2 to 8 inches. These layers are nearly
level, of uniform thickness, and may be traced and identified some-
times for half a mile. The same layer will sometimes run out and
give place to others of a different thickness perbaps, but geologically
dentical. The several layers of stone are separated by layers of blue
clay marle, which forms in the neighborhood of Cincinnati quite two<
thirds of the whole mass. The proportion of solid stone to the marle,
m different localities, is variable. At Aberdeen-and Maysville the
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stone is much increased, and the hills become more solid and precipi-
tous. In proportion as the marl is abundant, the layers of stone be-
come broken and undulating. Hence we infer that the undulationi
above described, are the effect of unequal settling of the stone lying
upon a soft yielding bed. -The layers of stone are generally broken
by vertical scams, into irregular fragments from one te six feet in
diameter; yet entire pieces of 20 to 30 feet in extent are sometimes
quarried. These characters of the rocks give peculiar features and
qualities to the surface As the marle becomes exposed on the pre.
cipitous banks of ravines and rivers, and is softened and removed by
the action of the weather, the fragments of the stone fall successively,
slide down with the earth, and are never left standing out in cliffs or
extensive out-croppings. The hills and banks of streams becume gen-
erally rounded in form, and are not broken except by slides, which in
the wet season take place in portions of several rods in extent, espe-
cially where the marle is predominant, and where the trees have been
cut down and the roots which bound the soil together have become
rotten. Occasionally these land slips carry a few trees .along with
them. This interstratification of soft marl,and this broken condition
of the solid layers, prevent also the formation of natural caverns, and
are an impediment to quarrying by drifiing or tunneling. Thispecu-
liar structure is highly favorable to agriculture, and maintains inex-
haustible fertility, especially on the slopes from the tables to the
streams. The marle although more or less indurated, sometimes to
the state of a'solid stone, disintegrates and -crumbles to a soil, when
exposed to the alternations of the weather; and thus, although the
vegetable mould may, by washing or by a slide, be entirely removed,
there remains the basis of another fertile loam, which is made ready
for use simply by exposure to the air. The water too, which is borne
out upon the slopes by the layers of marle, comes surcharged with
lime and other fertilizing salts, “liming” and manuring the soil per~
petually. Whenever a well has been dug in the table lands, and the
marle thrown out, the grass and weeds spring up in and around it with
increased luxuriance, and I have no doubt that this material, so abun-
dant, will become a valuable manure, to the tadle lands especially, some
of which are already exhausted.

Many persons suppose that it is the business of the geologist to find
gold and silver mines, and that he renders no service to the Stdte un-
less he does that. While on my excursions, I got out of all patience’
with being asked if I was hunting for “goold.” The State of Ohio has.
the richest gold mines in the world in the great fertilility of her soil,
and any geologist who should suggest the means of perpetuating or
improving so invaluable a blessing, would confer a greater benefit on
the State than by discovering a gold mine to turn the brains and cor-
rupt the morals of the community.

I beg leave to make the following suggestions with regard to the na-
ture of our soil, and the use of calcareous manures. They are mere
suggestions, the utility of which can be determined only by experi-
ment. It is the opinion of geologists, that the character of a soil i
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determined by the rocks which lie underneath it, the soil being formed
by the disintegration or decay of those rocks. This, though general-
ly true, has numerous exceptions. The soil in the southwest portion
of Ohio has been formed mostly from rocks and marl, identical with
those which now lie beneath it, except where it has been brought and
deposited by waters, forming what is called alluvium or diluvium.
But the soil formed by disintegration does not contain, at the surface,
so much lime as we should amlclpate and rarely, if ever, where un-
disturbed, does it effervesce or foam with acids. On the tops of the
hills around Cincinnati, the loam lies 7 to 9 feet deep before any stone
ate mingled with it, and this loam is not eflervescent with acids. But as
soon as;a layer of stone has beca passed, all below it is highly so. I
have observed the same fact in other situations remote from each
other.” It would seem there is a kind of bleaching process by which
lime is dissolved and removed trom the upper part of the soil. The
carbonic'acid formed by vegetsble decomposition, and entering the
ground with the water of rains, dissolves Himestone, and carries 1t off
in the form of “limestone water,” bicarbonate of lime.

The vegetable acids which exist in the natural juices of plants
become saturated with lime as they pass through it, and form. solu-
ble salts, which are washed away by the rains. '[hese causes,
operating for ages, have evidently bleached the surface, especially
on the table lands, till, in my opinion, there is an absolute want
of calcareous matter. ~ If this is the fact, the clay marle found
every where between the layers of rocks, would be a beneficial ma-
nure, and burnt slaked lime would be still more useful, 4nd would
undeubtedly renovate the wheat and grass lands, which, on the table
lands, are to some extewt worn out. ‘

But in applying calcareous manures, care should be taken that
vegetable matter be also supplied, as by direct application or by
ploughing under a clover crop. 'T'his is no place for a tredtise od
calcareous manmem, and those who wish for information will find
abundant interest in most of the popular works on the subject:

The clay marle near the surfuce, and where changing water and dtmos-
pheric agency have had access to it, is of-a yellow or reddish yellow
color, but below such 1nfluences it is of a dove blue. The loam imme-
diately under the vegetable mould is very nearly the color of wheat just
ripe for the harvest. Iudeed, in most situations in the vicinity of Cincin-
nati, the clay marle gives character to the soil which in wet weather, espe-
cially in the roads where it is trodden, becomesa deep unctuous adhesive
mortar, through which travelers wallow at the rate of one dnd a half to
iwo miles per huur In time of drought such a soil will of course bake,
so0 as to become impervious to the radicles of plants, and will scarcely
sustain vegetation. Hence, those crops which require the last of July
and the first of August for perfecting themselves, are liable occasionally,
to be materially mjmed Even the very beds of thie lagoons on the table
lands become arid'and cleft with drought. 'I'ne northern part of the
Sta;te of* Ohio has a covering of diluvial sand gravel and boulders, which
insome places approaches t0 100 feet in thickness. Traces of this di-
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luvium, such as layers of quartzose sand and gravel, even on the highest
tables, are found quite across Butler county. The beds and banks of
streams abound with such sand and gravel, which promises to be a useful
material in the construction of roads, and the sandy part of it would be a
useful manure where the soil is too heavy and clayey.

The yellow loam near the surface appears to be the clay marle bleach-
ed of its lime, and hence, is more useful for the manufacture of bricks
than that which comes from between the layers of stone; the latter is
uniformly effervescent and contains from 12 to 35 per eent of carbonate
of lime. It often contains glimmering fragments of mica, has an unctu-
ous feel, and alihough often indurated, it 1s still so soft that it can be
easly cut with a knife; and has Lence obtained the name of “soapwstone.”
It has fewer fossilsin it than the layers of limestone. Indeed, it often
appears, to a greal extenl, to contain none at all, while the limestone is
filled with them. '

Of the Blue Limestone.

This, as already mentioned, lies in layers alternating with the marle;,
broken but not displaced, there being no faults or dislocations. Ithasa
blue color, graaular crystalline fracture, a good degree of compactness,
the hardness of marble, and gives a sharp clear sound when struck with
the hammer. It is very useful for a building stone, for burning to lime,
for M’Adamizing roads, and will often receive a fine polish as a marble.
In this latter use, the numerous shells and other marine organic remains,
abundantly deposited in it, add to its beauty; their sections being marked
by sometimes a white crystaline line or spot, and sometimes by one of a
tortoise shell brown. Itstault as a marble is, that it contains some spots
of clay or marle not susceptible of a polish. The cavities of the shells
are not oftex hollow, but are frequently filled with white clear crystalline
spar. Sometimes when they are hollow, they are lined with points of
dog-tooth-spar. It is seldom stained deep brown with iron, and more
rarely still contains iron pyrites. In Adams county, at a particular layer,
the fossils of the blue limestone are pyritic, and when the stone is brokeny
presents them in a most beautiful frosting, or bronzing of golden color.
A fragment of a large trilobite ornamented in that manner, formed the
most beautiful fossil which I have ever seen.

The following is the result of an analysis of a specimen of the
blue limestone from the hills of Cincinnati, made by myself, and
published in the report of the first committee on the subject of~the
survey:

Grains.
1. Carbonate of 1ime  resrerericreie coninenirocsnerstisacians 90.93
2. Peroxide of 1rom ««vrevvereiniiiinniiininiie e 3.16
3. Matter insoluble in muriatic acid-«--.--- eeenersienns 1.80
4. Carbonate of magnes’ia ................................... 1.11
5, Bilex from solution... svevenreas veeves vere renssesrannsee 0.7
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Besides this limestone, so nearly pure, there are some layers with
fewer fossils which are more or less argillaceous, and even slaty in
their structure. They have a dark slaty color and a feebly crystalline
or dull earthy fracture. Their surfaces are smoother than those of
the limestone, and where they will stand the frost and the weather
they are often used for curb stones. Some of them_ have been used as
2 hydraulic cement, and are said to have answered the purpose well.
A'specimen from the mouth of Licking, containing 56 per cent. of
carbonate of lime has been used for water lime. It is a mere marlite,
and crumbles to an earth on exposureto the weather.

« The Cliff Limestone.”

The above name has been adopted for the very extensive deposite
of limestone above the blue limestone, and separated from it by marle
and'by a siliceous formation, which, in Adams county, is 50 feet thick,
but in other situations is reduced to a few inches, and in others again,
may be wanting,. »

I'have already stated that the blue limestone, on account of the thin-
ness of its layers, the interlamination of clay marle, and the numerous
fractures which traverse it, never stands in mural cliffs. But this
superior stone occurs sometimes 80 feet thick without a seam, apd of
course when cut by the valley of a stream, stands in mural or over-
hanging escarpments. On this account it has received, by the inhabi-
tants, the name of * cliffy” ¢ cliff stone,” and ¢ cliff limestone,” which is
sufficiently distinctive on the confines of the two kinds of rock. For
the reasons above given, the blue limestone forms no cascades or cav-

.erns, but the cliff limestone does both; and when ] was coasting the
outline of the cliffs, instead of inquiring for a peculiar stone, I inquired
for cascades and was never misled by the information. .In accordance
with this nomenclature, a creek which falls into the Ohio below Madi-
son, (Ia.) and makes in its course some magnificent leaps over the
cliff limestone, has received the name of “Clifty creék,” and the cas-
cade that of «Clifty falls,” the ¢ being added agreeably to a common
provincialism of the west, which makes a skiff, a “skift;” a cliff, a
“clift,” &ec. Clifton, a town north of Xenia, is just at the commence-
ment of the same stone, and has borrowed its name from it.

Extending from Cincinnati in several directians the blue limestone
disappears under the cliff’ limestone at the following places: Adams
county, near the eastern line, it disappears under the water of the
Ohio river,and 5 or 6 miles east of the western line it disappears un-
der the surface of the soil; between Xenia and the Yellow Springs in
Clarke county; at Dayton in Mentgomery, the blue limestone is cov-
ered by the cliff on the hill tops; a few miles below Troy it disappears



212 [ Doc. No. 22. ]

under the canal; two miles south of Eaton, in Preble county; at
Radcliff’s tavern, at the north line of Butler county, the ¢liff limestone
pccupies the hill tops, probably as an outlier; a few miles west of
Richmond, in Indiana; Versaills in Indiana, and in a line from that
place to Madison, in the same State. The above places have been
examined by myself. The blue limestone is covered by the eliff lime-
stone, I am informed, about 80 miles up the Licking, in Kentucky. At
Louisville the cliff limestone erosses the bed of the Obio and forms
“the falls.” At the above places the cliff limestone comimenees and
occupies the surface indefinitely until it disappears in sorme places un-
der the slate, and in others under deep deposites of diluvium.

The cliff limestone is very various in its character in different lo~
ealities, and even in the same locality, the same solid rock will present
several horizontal layers very diflerent from each other. Itis gener-
ally less hard and compact than the blue limestone ; often extremely
soft and friable, like loose sandstone; sometimes porous and spongy,
like pomice-stone, as at Eaton, in Preble county ; arenaceous, contain-
ing silicious sand, as at West Union and Madison, Ia.; compact and
marble-like as at the Dayton quarry. In some localities it is nearly
destitute of fossils, while in others it is a ceméntation of piles of
them many feet in thickness. In color it is often yellowish, reddish,
gray, or even nearly white. In most places it is more or less bitumi-
nous and feetid, and cavities in it are often filled with liquid bitumen.
Its out-croppings are generally peculiarly ragged and picturesque, the
stone being perforated with holes and cavities from an inch to more
than a foot in diameter, while the tops are not unfrequently overhung
with fantastic cedars. The fossils which I have noticed in the cliff’
limestone, although partly identical, are mostly different from those
in the blue limestone. There are coralines, univalves, bivalves, and
trelobites in both, but the species are generally different.- The coral-
ines, in the blue limestone, are mostly small and branched, such asare
popularly ealled “petrified sticks,” while those in the cliff limestone
are often very large, cylinders 4 inches in diameter, or hemispheres
sometimes 3 feet in diameter. 'The blué limestone abounds with the
Strophomena of Raff,, while the cliff’ stone has few or none. The
{ossils of the blue limestone often have the shell itself, still preserved;
but in the cliff'stone the cast only is found and that often beautifully
frosted with minute crystals as in specimens of bivalves snd trilobites
from Springfield. The blue limestone contains abundance of small
encrinital joints; and the cliff’ stone those of a larger size, more than
an inch in diameter. [t not unfrequently has the cavities or moulds
of portions of the encrinital column with even the slender axis which
filled the central hole of that column still entire.” A complete cata-
logue of the fossils of our limestone deposit cannot yet be furnished.
But the materials are rapidiy .accumulating ; and although I am net
charged directly with the duty of examining fossil remains, I have still
collected such as have come in my way, and have borrowed from pri-
vate cabinets rare specimens for the purpose of making plaster casts
of them. These casts lintend for the State cabinet. My acknowledge-
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ments for favors of this kind are due to Mr. McBride, of Hamilton,
Mr. Buchanan, Mr. Graham, Mr. Anthony, Mr. Carley, Mr. Lapham,
and Miss Longworth, of Cincinnati.

So far 1 seem to have said more about the vicinity of Cincinnati,
and the blue limestone region generally, than concerning Butler coun-
ty in particular, to which I was especially ordered. My excuse for
this is, that the geology of Butler county is almost identical with that
of Hamilton; and all that I have said of the biue limestone in general,
is applicable to Butler county in particular, as will more fully appear
in the subsequent details of my observations in that county and its vi-
cinity. The accompanying plate, No. 2, showing a section of the valley
and channel of the Ohio at Cincinnati, will give a general idea of the
stratification of the blue limestone formation.

Details of examination made by Dr. Locke.

Having thus given a brief outline of the geology of the region which
I have been required toexamine, I riow proceed to the details, During
the months of March and a part of April, I made a journey to Urbana
and Columbus, in order the better to ascertain from the Governor and
from the Principal Geologist, what course had been determined upon
since the legislature had not renewed an appropriation for continuing
this survey. In this journey I made several observations, at Dayton,
Springfield, Urbana and Columbus, to determine as accurately as pos-
sible, the magnitical dip and intensity at those places. As these ob-
servations did not make a formal part of the business of the survey,
although certainly not inconsistent with it, I communicated the de-
tails of them, through Mr. John Vaughan, to the American Philosoph-
ical Society, who have honored me with the following notice of them,
published 1n the Journal of the Franklin Institute, of Pennsylvania, for
October, 1838:

“July 20—Mr. Du Ponceau, President, in the chair.

“Magnetical dip in Ohio.—The committee appointed on the eommu-
nication of Dr. John Locke, of Cincinnati, read at the last meeting,
made the following report, which was adopted:

“The committee to whom was referred the communication of Pro-
fessor John Locke, of Cincinnati, report, that it gives the details of a
series of experiments made for determining the magneiic intensity
and dip for certain positions in Ohio. For these experiments he had
furnished himselfin London, and had vibrated there, [at the Green-
wich Observatory.] two needles of the form recommended by Han-
steen, and one in the form of a small flat bar. Five months after-
wards, namely, on the 17th of January, 1838, he again vibrated these
needles at Cincinnati, and found the ratio of the horizontal intensity
at the former place to that at the latter, as follows: By ncedle No.
1,as 1 to 1.1624; by needie No. 2, as 1 to 1.1639; by No. 3, [the flat
bar,] as 1 to 1.2037. '
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“On the 20th of August, 1837, he made experiments with his dip-
ping needle, to determine the dip at Westbourn Green, near Loundon,
the mean of which gives 69° 23".3. ’

“On the 26th of November, 1837, the mean of a series of experi-
ments made at Cincinnati, in latitude 39° 6’ N., and longitude 84° 27/
W., gave the dip=70° 45'.75.

“At Dayton, Ohio, in latitude 39° 44’ N, and longitude 84° 11’ w.,
the dip was found to be 71° 22°.75.

“At Springfield, Ohio, in latitude 39° 53’ N., longitude 84° 11’ W,
the dip was found, on the 29th of March, 1838, to be 71°:27°.375.

“At Urbana, latitude 40° 03’ N., longitude 83° 44’ W., March 30,
1838, the dip was found=71° 29'.94.

“At Columbus, the seat of government of Ohio, April 3, 1838, the
dip was found=71° 04".875.

“The interest of this paper is very much increased by the circum-
stance that -no accurate experiments on the intensity and dip of the
needle, have heretofore been made in the United States, west of the
Allegheny mountains.”

I made also an excursion, in company with the Principal Geolo:
gist, and with Messrs. Briggs and Foster, through the coal meas-
ures of the southeast part of the State. During the latter part of
April, while a suitable horse and wagon for the service was being
procured, 1 employed myself in making examinations in the vicinity
of Cincinnati, where the blue limestone, deeply excavated by the
valley and immediate channel of the Ohio river, and extensively
opened by quarrying, affords to the geologist peculiar advantages for
observation. I carried on a system of leveling and triangulation
along an opened stratum for more than a mile, and although I found
to that extent it laid in nearly a uniform plane, inclined about 1 foot
in 45 to the northeast, yet this dip was by no means constant or even
predominant in the contiguous layers. The result of the whole was,
that no evidence of a predominant dip or descent from a general level
is apparent in the layers of rocks about Cincinnati, and to ascertain
the dip ef strata, such as ours, requires observations on a scale much
larger than a few miles.

The section (No. 2) of the valley and channel of he Ohio at Cincin-
nati, is the result of my observations, and gives a fair sample of the
blue limestone formation wherever it has come under my observation.
In the height of 500 feet here exhibited, there are more than a thou-
sand distinct strata, but as they are repetitions of merely 3 or 4 sorts
of rocks, it would be a useless particularity to give a detailed section
of them. In such casesI have thought it best to give specimen sec-
tions, viz: Sections of small characteristic portions exhibited on a large
scale. This mode of giving sections has the capital advanfage, that
it is recognizable by the practical man. The quarryman, when the
section is given on a scale of 2 feet to the inch, can actually find what
he wants by means of the ¢ pictorial illustrations.” The specimen
section, No. 3, is taken from the upper ten feet of our hill quarries,
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(See A, No. 2.) 'The lower thick stratum is particularly sought for as a
building stone, the slaty layer for curb stone, and the intermediate
thin layers for McAdamizing. The upper and shelly stratum is rarely
passed by our quarrymen, but is the object of attention from our fossil
hunters.

The gravel bank on which Cincinnati stands is not unlike others
along the Ohio, and consists of sharp quartzose sand and rounded
masses of hard primitive rocks, cliff limestone, and blue limestone,
from fine gravel up to small boulders 6 or 8 inches in diameter. In-
sulated masses of coal and occasionally the bones of the elephant occur
in it. As the cliff limestone pebbles make a lime of uncommon white-
ness, they are often selected, burned and sold under the name of
4 pebble lime,” for the purpose of whitewashing. The olderand higher
alluvial banks of the Ohio often consist of a very tenacious blue marle,
containing pebbles, masses of stone, and buried wood occurring 70 to
100 feet above the present high water mark. A peculiar fine loamy
sand is another ancient alluvium which often skirts the hills at about
the same height. Both of these occur in the plain of Cincinnati; the
former underlies a part of the old race ground, and the latter is found
near the Woodward college, where it is dug by iron and brass foun-
ders, for the purpose of moulding for castings. The most interesting
exhibition of the alluvial clay marle is at North Bend, and within a
short distance of Gen. Harrison’s residence, where a tunnel of the
White water canal is now being excavated through it. But I have
not been ordered to report a survey of Hamilton county, and have
made the above observations incidentally, as I have traversed that
county in various directions.

- On Monday, May 7, after having waited a whole week on account of
continued rain, which bad not yet ceased, I started for Butler county, to
which especially I had been ordered. Istarted with the following equip-
age and instruments:

1. A horse and light waggon.
2. A portable barmometer, made by Bunten.
3. Thermometer.
4. Clinometer.
5. Pocket sextant, by Troughtom & Simms.
6. Microscopic compass, by the same.
7. Level and stand, by the same.
8. Case of drawing instruments.
9. Microscope.
10. Balance and weights.
11. Tape measure.
12. Camera lucida.
13. A hammer for breaking stone.
14. A leather valice for collecting specimens.
15. Several chemical tests.
I deemed it necessary to take along several portable engineering in:
struments, as I did not expect to be accompanied by the Topographica¥
engineer. ‘
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Erxamination in Butler County.

My road was by way of Sharon and Chester, to Hamilton, the county
seat, 27 miles. A section along this road, especially from Chester to
Hamilton, would present, in general, the following items:

Ist. A rich black mould 1 to 2 feet.

2d. A yellow clayey loam, about 1 to 7 feet.

3d. Gravel of variable thickness.

4th. Blue limestone of indefinite thickness.

At the distance of two and a half miles west from Chester, there is &
hill having a quarry of blue limestone similar to those at Cincinnati.
This hill I ascertained by the barometer to be 205 feet above the plang
below. The prospect from its summit, especially towards the south, is
extensive and beautiful. Boulders of small size were seen within five
miles of Cincinnati. On the confines of Butler county they occur from
two to three feet. Some of them consist mostly of red feldspar.

After arriving in Hainilton, I examined a stone quarry in Rossville,
opposite to that town, and found the local dip to be N. E. 85 feet per
mile. At Hamilton I became acquainted with Messrs. McBride and
Erwin, who having been practical Engineers and surveyors, in and
around Butler county, were enabled to furnish me with much precise
and valuable information. Those two gentlemen had surveyed and
plotted many of thé ancient works, which are nunerous in Butler
county, and they kindly permitted me to copy quite a number of those
surveys and plans, but space and time hardly permit me to offer them
for publication. I had the curiosity to survey one of them myself, and
I found it well worth the attention of the curious. It is situated on
the farm of Moses Line, four miles above Hamilton, and not more thaw
one fourth of a mile from the canal.

Not {ar from these works, and still nearer the canal, on the brow of
the hill, is a boulder of feldspar of 3 or 4 tons weight. Porcelain is
now manafactured in Cincinnati, and this boulder is the substance of
one of the materials. If an extravagant price should be demanded for
it, the manufacturer can find another elsewhere, and leave this still an
encumbrance to the soil. In returning to lamilton, we passed over
several hills which were probably 200 feet above the plain. The sec~
tion of these hills would be as usual in this county:

1. Rich fertile mould.

2. Loam.

3. Loose stone and loam.

4. Interstratifications of blue limestone and marle in place.

Although in some of the lowest places, water was at this time stand-
ing, yet it dries up early enough not to impede the growth of trees,
for large ones were standing in the midst of it. The soil is evidently -
very fertile, bearing, when cultivated, the finest crops of maize, wheat
and grass; and when in the state of nature, gigantic forest trees, con-
sisting of sugar maple, foak, black walnut, elm, sycamore, hickorysy
honey locust, ash, &e.
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{nformation derived from Mr. J. W. Erwin, State Engineer:

1. “In Preble Co., Somers township, section 32, there is a ridgs
500 feet above the Tevel of the Miami at Hamilton, capped with a crys-
talline drab limestone, different from the blue llmestonc This is near
Ratcliff’s tavern. _ v

2. “In Jasper township, near two miles south of Eaton, at Halder-
man’s quarry, there'is a sandstone which stands fire; and a variegated
and drab limestone, used for capping the works at the locks, on ac-
count of its uniform thickness and smooth surface. The same occurs
in Israel township, about one mile north of Fairhaven, 8 miles west;
and 4 miles south of the locality in Jasper township.”

The following levelings were obtained from Mr. Erwin:

Feet:
Quarry at Rateliff’s, north line of Butler county, above the

M[aml rlver at I—Iamllton ............................................. 470
State line, N. W. corner of Israel townshlp, Preble county,

- Sec. 19, above same pOlﬂt ............................................. 525
Sill of Preble county court-house, in Eaton -« ereoveeiiiiiin 481
Water of the canal basm at Hamllton above low water of the

Mlaml at same place eacus aratess R R 1Y 37.74
Somervll]e’ Butler Co. ««eeis veres ciirennn oen Wrbresserenienncarniararaenane 203
Mouth ngaint Creek..........--..... cessinsiaren o sraeresssieseriasiens 256
Camden, Preble Co.ieteeesiarniititiiie taveiierititiees ciiinioneaniienses 276
Sixth crossing of Seven Mile creek; Eaton turnpike. . . 382
Halderman’s quarry is half a mile from this point, and about

.30 feet above 11; ben]g ................................................. 412

Levels of the Miami canal above low water of Ohio, at Cincinnati.

‘ Feet.
Hamilton basinee-srer « creeean b eiierererateesaasetaetieans e rreiiteneene 169
Mlddletown ............................................... [ T 211
Frankﬁn ........................................................ [ 248
0 O P P PP PPN Yo ¥
Aquedué{; .............. rebeecasaneais Manees aurnenriiaenaerentesasanieens [ 349
Feeder below Tloy R S R R TIT I 11+
Top blue limestone below Troy eceeeseeremsniine i . 388
P[qua ...... T S R R T A feceiconerarcoranne 426
Low-water of Miami at Hamilton is thcn above low water of

the Ohio at CinCinnatieeseccereriseoseareseatsrimsiiiireaiiansssesions 131

The above number 131 is to be added to the several heights referred
to the Miami level, in order to reduce them to the level of the Ohio at
Cincinnati. By thls addition, the northwest corner of Israel township
becomes 656 feet.

Hamilion to Darriown, 8 miles.

Three miles from Hamilton we crossed Bell’s hil!, which is aboat
500 feet high, overlooking the valley of the Miami at Hamilton and
29 po¢. NO. 22 GEO. REP.
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far beyond. The upper partof this hill, for perhaps 100 feet, consists
of very perfect but rather thin layersof blue limestone, with but little
marle between them. The soil on the top is deep and fertile, and the
wells afford a sufficiency of water.

This hill descends gradually towards Mr. Becket’s; soil rather thin
but calcareous and well calculated for wheat. At a branch of Four
Mile creek | ‘examined the stratification where the stone cropped out at
the water’s edge, and found the local dip to be northwest about 80_fest
per mile. We crossed Four Mile creek near Darrtown, where an ex-
tensive sand bar had been formed by the late -flood. ‘The sand was
mainly silicious, but contained so much lime as to effervesce power-
fully with acids. Among the gravel occurred angular pieces of flint,
(chert) quite white on the exterior,and slightly efferescent, but of a
darker flinty celor in the interior.

Dairtown is situatedon a plain 20 feet perhaps above the level of
Four Mile creek. It has clay and a thin layer of broken limestone
underlying it, and gives rise to numerous springs in the surrounding
banks The soil at several places in Darrtown and vicinity is exceeds
ingly black and light, being filled with vegetable matter and is evi-
dently prairie-like.

Chalybeate Spring at Darrtown.

On one side of Darrtown the springs are discharged into a portiom
of ground rather low, and form a small wet prairie across the outlet
of which there is a ridge evidently the remains of a beaver dam. A
few rods west of the prairie, a chalybeate spring gushes out into a
branch of the creek. It boils up from sand and mud in its basin, and
running about 30 feet, enters the stream contiguous with little descent.
An iron film collects on its surface and the channel becomes stained
with iron rust. Once in about 10 seconds there is a discharge of
bubbles from the various apertures through which the water boils into
the basin.

As | had come to Darrtown merely on a recognizance with several
gentlemen from Hamilton who had come to a turnpike meeting, I had
brought no instruments. Dr.Crookshanks, of Darrtown, who accom-
panied me, procured a glass tumbler, a lighted candle, and some match-
es, with which apparatus we proceeded to collect the gas and subject it
to experiments. We found it to be incombustible, and in no degree a
supporter of combustion. It immediately extinguished burning bodies
thrown into it, but it showed in no degree the weight of fixed air.
The probability is, that it is a mixture of carbonic acid and nitrogen.
About 20 gallons of water per minute, were discharged by the spring.
The water is clear, and has a chalybeate or iron taste, similar to'that
of the yellow springs in Green county. It seems to have every qual-
ity of a medicinal chalybeate, and should it ever become a fashi?nable
resort, would undoubtedly claim the credit of a fair proportion of
cures.

Return to Hamilton. Having made my examinations I advanced
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a mile-further north to the “crossings,” then 4 miles east to the Eaton
turnpike, which I followed to Rossville, opposite to Harmilton. In this
little journey I noticed several large boulders and the great abundance
of gravel, consisting both of granite and limestone, which underlies
the alluvium of Seven Mile creek, and forms its bed. From these
gources the “company” are very judiciously constructing’their gravel
pike from Hamilton to Eaton. The greater part of this road is now
coated with the gravel, which seems to “pack” as well as the broken
stone of McAdam, and costs only about half as much.

Hamilton to Camden, eighteen miles.

My route for the first part of the way was the same as that to Darr-
town. Two miles from Rossville, at Mr. Beaty’s, I noticed the finest
s#gugar orchard” which I had ever seen. The soil was fertile, and
the trees, which were young and 6 to 30 inches in diameter, were 120
feet high. I went into the grove and measuring off a rood of ground
counted the trees upon it, and found them to be 45 in number, or 180
to the acre. The average annual product per tree, and the price per
‘pound, would afford the data for calculating the income of land so ap-
propriated. These sugar orchards, which are formed by nursing and
protecting the natural growth of the sugar tree, are not uncommon in
Butler county. Besides their direct utility, they afford a maguificent
ernament in the landscape. ) .

I dined at Mr. Becket’s, where I had anticipated the pleasure of meet-
ing Mr.Erwin. Mr. Becket’s isabout 4 or 5 miles from Hamilton, and
136 feet above the level of the Miami. I observed the barometer at
this place, and found it to read, May 12, 1838, 1, P. M., at Mr. Beck-
et’s, 746.1 millimetrés. Cent. therm. 22°.

From Darrtown I advanced along a branch of Four Mile creek, called
Darr’s run:  The blue limestone was frequently apparent, and numer-
ous boulders of large size presented themselves.

At Hersey’s I observed that the rocks in the run were tilted ata
very high angle. Upon search I found there was underneath them a
bed of greenish blue marl, of a very light color, aimost white when
dry, and highly effervescent with acid, had become soft- by frost, and
bulging up by the pressure of the surrounding banks, had ruptured and
upturned the thin stratum of rock which covered it. This light-col-
ored marl belongs generally to the upper layers of the blue limestone
in this neighborhood. Rivers emanating from it, are clearer than
those from the drab colored marl, and have their waters tinged with a
delicate whitish green, exactly like the waters of the Seine, in France,
where chalk is, in part, the source of the color. The stream at Darr-
town, showed this tinge in great perfection as I passed it.

At Ratcliff’s tavern, which is 13 miles from Hamilton, and just at
the north line of, Butler county, the blue limestone disappears under
the cliff limestone, Here the top of the blue limestone is 470 feet
above low water of the Miami at Hamilton, and 601 feet above low



220 [ Doc. No. 22.]

water in the Ohio at Cincinnati. My barometer, at this place, read as
follows: ‘

May 12, 1838, 6 h., P. M., at Ralcliff’s tavern; 736.6 millimetres.

"The above observation, and that at Becket’s, would give the height
at Ratcliff's, 595 feet; differing only 6 feet from the levelings of the
engineers. The cliff limestone at this place, is of a singularly soft na-
ture, and answers no useful purpose except that of being burned into
lime, which is done with facility, and the lime made of it is peculiarly
white, but is said to bear less sand, to make it into building mortar,
than the blue limestone. The stratum of soft. limestone is, here, about
3 feet thick. Below it is a stratum of marl 24 feet thick; and below
this again, are the layers of the blue limestone. These-together
form a bank, or out-cropping, 10 or 12 feet high, facing to the east,
and running to the north parallel to, and a few rods from the read,
for half a mile. The soil above is flat, level, and probably paral-
lel to the stone which underlies it but a few feet below the sur-
face. 'The softlimestone at Rateliff’s, appears crystalline, and nearly
destitute of fossils, but a few rods to the north they are abundant and
differ essentially from those in the blue limestone.

Among them I noticed a large oyster shell, numerous eyathophylla
or “petrified calves' horns,” the chain eoral, and a layer of coralines
in hemispheric masses sometimes a foot in diameter. These seem to
be formed in coneentric layers, one over another, in such a manner
that when broken off, or detatched from their base, they exhibit dis-
tinct and well marked concentric rings, while the outside exhibits
hexagonal cavities or elevations, about half as large as honey comb.
Such fossils are popularly denominated “petrified hornets’ nests.”  Mr.
Vancleve, of Dayton, is of opinion that it is the calamipora spongites of
Goldfuss. i

About a mi e northerly of Ratcliff’s, and nearly on the same level,
I was shown, by some young men of the neighborhood, an out-crop
of the grey limestone, similar to that which occurs at Springfield.
It presents to the north a mural front of about 8 feet high; and although
it 1s composed of a great number of thin layers, yet they are all united
and solidified without intervention of the marl strata, which uniformly
accompany the blue limestone. A copious spring gushes out from
beneath the stratum, and has so undermined it that a large cavern
has been formed. A large mass of many tons of the stone has broken
off and lies half overturned below. Through a cleft in the rocks, the
earth from the level soil above, has settled down forming a conical
depression called a “sink-hole,” at the bottom of which, is an opening
through the exposed rocks, large enough for a person to pass through
into the cavern below. These caverns and cliff holes were formerly
infested by rattlesnakes, a circumstance common enough on the con-
fines of the cliffs. These last described rocks are undoubtedly supe-
rior in place, to the soft limestone at Ratcliff’s. I know of no place at
which the cliff limestoné approaches so near to Cincinnati as at this lo-
eality, which is 38 miles. As the mean dip is an “indispensible datum”
is ascertaining the geology of any portion of country,and asI had
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sought it in vain within the blue limestone, I determined to enter
Preble and Montgomery counties, to fix, if possible, two other points.
as.precisely as I had.the one at Ratcliff’s, and thus determine the posi-
tion of a plain triangle of large size. But before commencing any ac-
count of those operations, I will finish what I have to say on the sub-
ject of Butler county.

[n passing down through the castern part of Butler county, my at-
tention was particularly arrested by the scenery from the top of a
hill about half a mile north of Guilford, and probably on the property
of John Robison. This hill commands an extensive view of the
fertile valley of Dix creek, and its contiguous hills to the westward.
Southwardly, it looked quite across the valley to Monroe, which is four
miles distant, on the opposite side of it. It was in June, and the whole
earth was a garden of verdure. The valley of Dix creek has an ex-
ceedingly fertile, black alluvion, extending in a plain quite across it.
It produces fine grass and corn, but is almost too strong for wheat.
How so small a rivulet as Dix creek could have excavated a valley
300 feet deep, nnd 3 to 4 miles wide, a valley sufficient for the majestic
Ohio itself, is a geological problem, which I am unable to solve. Did
the Little Miami ever pass in this direction? The canal now building
from the Miami canal to Lebanon, through this valley, might seem an
absurd undertaking; but to open a conveyance for the produce of such
a. region, 1s well worth the enterprise, independent of the interests
of the thriving town at its terimination.

In passing through tlie western part of Butler county, in company
with Dr. Owen, the geologist of Indiana, our road lay along the valley
of Indian creek, a tributary of the Great Miami, and here, as in
many other places, I was surprised to find absolutely a beautiful river
with verdent intervals of rich alluvion, half a mile to two miles wide,
within 20 miles of Cincinnati; and yet I had never heard of it, Indeed,
with the magnificent Ohio, itself a tributary, and the beautiful Miami
before us, we overlook the fourth grade -of streams which in other
countries would be a Tiber, an Avon, or an Isis. Mr. John Knox has
on Indian creek, a farm one mile long and half a mile wide, which for
fertility and neat cultivation would excite admiration in any part of
the world. It is mostly a level alluvion, (“bottom land,”) but the
.green hill rises rapidly on the west, and at the height of 40 feet gushes
out with numérous copious springs, which cross the road, and form a
streamlet on its opposite side. Along the chaunel of Indian creek, we
observed that there wasabundance of gravel only partially rounded, and
very suitable for the construction of such a road as the Hamilton and Ea-
ton turnpike. Near Oxford,on a hill, 1 observed water-laid sharp sand,
which contained lime enough to be effervescent. The city of Oxford
is on a hill, a beautiful swell {from the surrounding plain, commanding
a very extensive horizon. The colleges have a contiguous enclosure
of “wild woods,” with all of their grapevines, all perfectly western
and in good taste; no affectation about them. Prof. Scott accompanied
us to the colleges, to the library, the cabinet and the Jaboratory, all of
which are creditable beginnings. '



222 [ Doc. No. 22.]

The hill of Oxford itself consists of the blue limestone, in place, coy-
ered ‘with some feet of soil. The plain surrounding it, has more or less
of diluvium or ancient alluvium spread over it. Immediately at the foot
of the hill at a steam mill, a well ‘has been sunk, perhaps 30 feet, which
passed through a bed of tough diluvial clay marle, containing gravel and
sharp fragments of primitive granite trap and secondary limestone roeks.

Ozford to Collcge Corner, 6 miles.

In this route we passed over the level terrace of the country, crossing
a few. very small streams, the head branches of Four-mile creek.

In some of these, the blue limestone shows itself'in thin nodular layers.
In one a stratum a foot thick has been opened containing nodular fossils.
It is bituminous. Small boulders were not unfrequent. The soil is
clayey and fertile, and the frequent showers had rendered-it almost bot-
tomless mud. College Corner is a village which has sprung up within
three or four years, and is situated exactly at the northwest corner of But-
ler county, and of course on the State line, which runs through a brick
store. Small as the village is, it occupies a part of two States and of three
counties. Butler county is abundantly watered by the Great Miami and
its numerous tributaries.  Its surface is mostly on the sloping declivities
of the blue limestone or or: the broad bottoms which border the larger
streams. In the former situations, the soil has a substratum of loam,
clay marle, and rocks; in the latter, the soil is sustained mostly by a bed
of gravel, vriginally diluvial, but now by being washed from its place of
ancient deposit, has become alluvial. Agriculturally, it is one of the
most tertile portions of the earth, the hills being fertilized in a manner
already described by the marl, and the valleys or bottoms by calcareous
sand and annual inundations. In consequence of the gravelly substra-
tum, the “boltoms” are apt to suffer more from drought than even the:
highest hills.

Geologically, Butler county is a unit. It all belongs to the blue lime-
stone, and presents no variety, one section answers for the whole, and
that for the Ohio at Cincinnati, is in general, applicable to every part of
it.

The point of the journey of Dr. Owen and myself was to determine
whether there be an anticlinal axis on the confines of the two. States:
from which the rocks dip in opposite directions, but I have nothing to say
on that subject in this place#

It is true, there is yet a labor to be performed in-Butler Co., n tracing
oat the ephemeral alluvial deposits of loam, sand and gravel, and the bot-
toms of swamps and lagoons, and perhaps some diluvial coverings. From
a greater portion of these, I was excluded by the high stage of the water,
during my stay in the county. Ard these small local deposits require
more time and and local observation than the State probably contempla-
ted in the organization of the survey.

The geologist might almost as well look for variety and discoveries in
examining the uniform layers of bricks and mortar in the walls of a build-
ing, as in the examination of Butler county. And yet indirectly in ifs
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inexhaustible fertility, that eounty has the richest gold mines in the
world.

Journey through Preble and- Monigomery Counties, in order if possible
to determine the dip.

1 have already given an account of the cliff limestone atRatcliff’s, in
the north part of Butler county. From that place, I proceeded after dark
5 miles to Camden, where my friend Erwin did not find it difficult to in-
duce me to.partake of his hospitality for the night.

Although it is considered nearer to the general deposit of the cliff
limestone than Ratcliff’s, yet it is at a lower level, and shows nothing in
its neighborhood but blue limestone. )

In the morning, Mr. Erwin accompanied me to the most interesting
points in the neighborhood; the first of which was about a mile northwest
of -town in the bank of a streamlet where a person had been digging for
coal!. I found the ground along the stream full of foreign minerals,
granile, gneiss, sienite, greenstone, and even primitive lime boulders, be-
ing ‘abundant. The place itself had-nothing in situ, and was both dilu-
vial and alluvial. Diluvial, so far as it contained boulders, which must
have been transported from remote regions, perhaps from beyond Lake
Erie, the nearest point where similar rocks are found, and alluvial, so far
-as those materials had been washed down, and imbeded as they are by the
contiguous “run” or rivalet. Nothing could be more geologically ab-
surd than to dig for a stratum of coal, a coal mine, in such a place.
The digging had been made in a gravel bank formed by the stream;
where, amongst a mass of foreign materials, a little coal had been
found. The same causes which had brought the granite, probally
brought the coal. The only reason why it should not, is that, fromt
its “tender nature, it does not well sustain the violence of such re-
movals, but becomes pulverized and dispersed. Insulated masses of
coal are often found in gravel banks, and are no more an indication of
the proximity of a coal mine than would be the same quantity scattered
from a coal cart. One great use of geological information is to prevent
useless enterprises, and tell people where treasures are not to be found.

It is some confirmation of the iceberg theory of boulders, that in the
same vicinity we find a predominance of one kind as if they had all been
brought from the same locality, or from the same rock. The prevailing
boulders found to day around Camden have been « gneiss rock, traversed
by layers or bands of red feldspar.  One large boulder near the “digging,”
was composed of quartz containing a little mica and filled with small
garnets. Another near was equal, I judged, to a globe 5 feet in diameter,
and must have weighed 4 or 5 tons.

At a bluff, three-fourths of a mile from the mouth of Paiat creek, we
had a good opportunity to examine the layers of limestone in place.
The bank rises at an angle of forty-seven degrees to the height of
the general table in this neighborhood, which is about 70 feet. A
spring, which originates on the top of the strata, had washed them bare
like & flight of stairs, from top to bottom. After observing the barc~
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‘meter at the bottom tostand at 740.6 millimetres, I ascended and foiird
the whole to be of the blue limestone series, consisting of very-thin
layers, generally from 1 to 3 inches of stone, alternating as usual
with layers of marl. At the top the barometer read at 738.7 milli-
metres, which ¢orresponds to a height above the place of previous ob-
‘servation of 67 feet. It is my opinion that.no other than the blue
{imestone oceurs in place in the vicinity of Camden, -a formation which
in this country has never been found to contain coal. Indeed at least
eight hundred feet of rocks, in perpendicular height, occur between
this point, (the top of the blue limestone,) and the ¢ coal measures.”
See report on Adams county.

Paint creek is a rapid and a copious mill stream, -though it « goes
dry in the summer.” Its bed is covered with thin limestone, say one
foot in diameter, lying like shingles, lapping down stream, exactly
as if they had been placed there to receive the current, and pro-
tect the bottom from its action. Among and underneath them is
some primitive.gravel and quartzose sand mixed with limesand, so as
to effervesce briskly with acid. The bank of this and of neighboring
streams, so far as they are alluvial, or have been formed by the streams
themselves, consist of gravel composed of broken limestone not entirely
rounded, primitive gravel perfectly rounded, and sharp sand mixed
somewhat with marle and loam.

Cyathophylla, (“petrified calves’ horns,”) are extremely abundant in
the upper layers of the blue limestone. I counted 30 in the surface
of a square yard. \

Camden is a pleasant village on Four Mile creek, and about three
fourths of a mile above the mouth of Paint creek. It is situated on the
‘“bottom,” and not more than 25 feet above the level of the adjacent
stream. It has a Presbyterian and a Methodist church, and a dictriet
school house, each with a cupola. The bottom and banks of Paint
creek abound with the light green marle, which the Indians used to
employ in painting their bodies,and hence it is presumed was derived
the name of Paint creek. ,

After dinner I took leave of Mr. and Mrs. Erwin, and proceeded
towards Eaton, which is 6 miles distant. My route lay along the
valley of Four mile creek. For four miles nothing but the usual ap-
pearances of the upper layers of the blue limestone formation was ob-
servable. Two miles south of Eaton, on the east side of a creek, and
just below a mill dam, a bluff bank shows the cliff limestone; the green
clay marle, and the blue limestone underneath it—one of those happy
contacts so delightful te the geologist. Here I had a point exactly
correspondent to that at Rateliff’s, in Somerville, 9 miles distant, and
its height would furnish me with a line on the plane of the stratifica-
tion. This point is 513 feet above low water at Cineinnati, Rateliff’s
being 601. The difference is 88 feet. The distance is 9 miles, and
the course about north 5° east. The surface of the blue limestone
descends 9.77 feet, nearly 10 feet per mile, in the above eourse and
distance.

I crossed the stream and made a particular examination of -the see-
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tion which the bluff' presents. Proceeding upward in the series I
found at the water’s. edge the blue limestone in layers 2 to 4 inches
thick, interlaminated with green clay marl, 18 feet. Above this lies the
same soft course crystalline limestone found at Ratcliff’s.  On strik-
ing it with a hammer to detach a specimen, I perceived distinctly the
odour of bitumen, petroleum, or rock oil, a smell similar to that pei-
ceived from burning bituminous coal. The broken surfaces were of
a dark brown color. I have since learned that petroleum has been
collected from cavities in the rocks, by the quart even. This
soft stratum is 30 to 36 inches thick and breaks massively by per-
pendicular fissures, often exhibiting seams and cavities which have
begn partially or entirely filled by lime incrustations, deposited from
infiltrating waters, such as are found in caverns, and are called fufa;
or stetagmites. Immediately above the soft stratum. and in con-
tact with it occurs a stratum about 6 feet thick, of hard grey lime-
stone in thin layers, more or less solidified together and without
marl, precisely the same as that forming the “cavern,” one mile
north of Ratclifi’s. It is not seen immediately on the bank, but a
éw rods up a small run it forms a little cascade, where Niagara-
like, the soft layer below has fallen out, and permitted this hard
layer to overhang in a “table rock,” over which the stream takes a
grand leap of six feet, and dances merrily down the stair-like slope
formed by the marl and blue limestone below.. Within a mile from
this locality, immediately on the river bank, is opened the quarry
of the Eaton building stone, (Halderman’s guarry.). The stone is
fine-grained, compaet, not crystalline; but earthy in its fracture,
nearly white; with a tinge of blue, spare of fossils, and effervesces.
very feebly with acids. It is composed of lime and probably of
allumina and silex, in a state of minute division. The layers have
a very even surface, and are generally not over 10 inches thick.
The pieces into which it naturally breaks by vertical fractures are
of a large size. It well deserves the name of building stone, being
very suitable for architectural purposes. Its greatest fault is that
‘the layers are not thick enough for some massive works. Underneath
it there.is a grey liniestone which I presume to be identical with that
described-at the cascade, extending quite across the river, forming its
bed and creating a rapid. I have ventured in the following section
to superimposé the building stone upon the layers of the bluff at the
~mills below. (Plate No. 4.) At Easton, Four-mile creek makes seve-
ral successive leaps of 2 to 4 feet each over layers of the cliff lime-
stone, some of which are extremely porous and spongy in their struc-
ture, and abound in casts of a very large bivalve shells
At Eaton I'was very politely called upon by Doctors Baker and
Paramour.

Eaton to Dayton, 24 miles.—From Eaton to Dayton, the road holds
a due east course, following a section line. The first four miles are
distinguished for.the immense number of boulders, which almest cover
the surface. They are from 6 feet in diameter downward, and gonsist
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of all the different kinds of primitive rocks, such as' sienite with: rose
feldspar, horn blende rock, green stone, sometimes porphyritic, traps
rock, primitive slate, primitive limestone, horn stone, and even the
horder kinds of the trasition rocks; hornstone-like rocks containing
rounded pebbles of quartz and red feldspar. In all of these, very little
mica appears, but hornblend is abundant; some rocks are nearly pure
feldspar, generally rose colored. Although this road runs over a high
part of the State, being about 600 feet above the Ohio at Cincinnatiy
yet from its being level and clayey beneath, the water collects in-every
slight depression, and springs are thrown out at the surfaee, giving
certain portions of it a marshy appearance, and exciting an impression
common enough, that the land is “low.” As the road runs a due east
course, on a township line, these wet places had to be traversed without
compromise. To prevent the road from becoming bottomless with
clay mortar, the boulders have been collected to form causeways;a
row of larger ones being placed as a wall on each side, and the inter~
mediate space filled with stones about a foot in diameter. I pre-
sume’they must formerly-have been covered with earth, but that being
trodden into soft mud in wet weather, had washed away and left the
bare stones, a most uncomfortable pavement for every vehicle with
wheels. . ,

Within nine miles of Dayton, on the property of Mr. David Bick,
there is a chalybeate spring, not copious, but well charged with iron.
At this spring the barometer was noted as follows:

May 14, 1838, 12 A. M., 740.3 millimetres; 24° centigrade. At Mr.
Bick’s I saw more of the “building stone,” and was-told that it was
quarried near. Advancing two miles further, I crossed a stream, in
the bed of which was the blue limestone; and was told that the cliff
‘limestone occurred about a mile above, or'to the north, in the bed of
the same stream.

At atavern on a hill, 18 miles from Eaton and 6 miles from Dayton,
the barcmeter stood at 737.7 millimetres; 25° centigrade.

From Camden to Eaton, and from Eaton to Twinfork, the sugar
treg seems to give place to the beech. From Twin to the descent to
the Miami, the sugar tree seems gradually to be replaced, and on the
descent I saw' the same kind 'of fine sugar orchards noticed above Ham-
ilton. Arriving at Dayton I took lodgings at the JNational Hotel,a
very respectable house, where the name national is less inappropriate
thab to two taverns in the woods between this and Eaton, and three
or four between Dayton and Columbus. Almbst every log shanty
with a whiskey cage in the corner, is denominated “United States
Hotel,” or “National Hotel.” Although this is not geology, yet the
being compelled ofien to' lodge at a nasty drunkery, nauseated with
tobacco smoke, and kept awake'by nocturnal bacchinals, had-much to
do with the comfort of a geologist, and his being sufficientlyrefreshed
to be able tg continue his laborious duties.

Early in the morning of the 15th of May, I visited Col. Partridge’s
quarry, 3 miles S. E. of Dayton. Here iny object was to“ascertain
the height of the junction of the blue limestone and'the overlying or
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cliff strata, which junction, on a visit to this quarry in March, in com-
pany with Col. P. and Mr. Vancleve, I had found to occur here. In
approaching the quarry I ascended the channel of a “run” to an out-
cropping of the blue limestone where the barometer stood at 744.9
millimetres; temp. 28° cente. From this I traced the clay marl up
toa lime-kiln where the barometer read as follows :

743.9 millemetre; temperature, 28 centigrade. At the top of the
bluff above the lime-kilns 742.8;temp. us above. At the quarry,ina
few minutes after, 742.2 mill.; temp. 28.5 centigrade. Descending as
rapidly as possible to my room in the hotel, the barometer read at
746.5 mill.; temp. 28.5 centigrade.

‘These observations would give approximately by adding 45 feet for
the height of the room above the level of the Miami canal at Dayton,
the following results :

Top of the blue limestone above canal:sverveieirieeiiiiiiies 96 feet.

TOP Of the MaT] ceeerereerereririniieiiienisseiissarereastsessasasniosnse 134
TOP of the bluff--s crereeericertiarareninnien easiesassasansans seesaanenan 177
Top of the QUALTY e roresreranrarsasssaimnrtiriuniiasinians conaieanses 193

The topef the blue limestone, or rather of the blue marl belong-
ing to it, 1s then 476 feet above the low water of Ohio at Cincinnati.
1 have now obtained the elements of the Dip, which are as follows:

At Ratcliff ’s the height of blue limestone: -« eeeiveeeeieeiseinn a.. 601 feet.
At Halderman’s, north 9 miles from last station: «.-ceveevenenes 515
At Partridge’s quarry, east 25 miles - ovveevereinninniiin: - 476
Near Troy’ NOrth 20 Miles crreeereritrtiimreeniiorianiinie reriaresnes 364

From Ratcliff’s to Halderman’s the line descends 86 feet, or at the
rate of 9% feet per mile. From Halderman’s to the Dayton quarry,
east 25 miles, the descent is only 39 feet or a little more than 13 feet
per mile. From the Dayton quarry to Troy, 20 miles north, the de-
scent is 112 feet or a little more than 53 feet per mile, being & and 6
tenths. From these data it is evident the dip is rot quite uniform.
An average would give the following results: North 29 miles, a de-
scent of 198 feet; east 25 miles, a descent of 39 feet.

LINE oF BEARING, or that line in which the strata lie level, E. 14° 8.;
and the LINE oF DIP, or that line in which there is the most rapid de-
scent, north 14° east; at the rate of 6 feet per mile.

Col. Partridge’s quarry lies on a table or terrace, nearly 200 feet
above the level of the canal in Dayton. The rock is covered with
from 2 to 5 feet of soil, which bears a forest of large oaks. The soil
and the surface of the quarry beneath it, descend at a slope of one or
two degrees in all directions, {rom a central or elevated point of con-
vexity. The useful stratum is only about 4 feet thick, and 1s separa-
ble by seams, into at least 5 portions, as follows: o
1.~ A stratum about 8 inches thick—in some places entire, in others
broken and partially dissolved, there being large tubular ehannels be-



2928 [ Doc. No. 22. ]

tween the pieces, as if a stream of acid had flowed along and corroded
a passage for itself. ] ) ‘

2. Alayer 5 to 6 inches thick. The surfaces of this layer, although
in general true, are not smooth, having indentations and sharp pro-
minences of about an inch. This layer is fitted- to the third as if it
had been moulded or cast upon it; a prominence in the one entering
and fitting a corresponding cavity in the other.

3. Alayer 20 inches in thickness being the main and thickest layer.
This layer has 5 visible and parallel seams dividing it into 6 portions,
but is not inclined to separate at more than one of them, when it re-
solves itself into one layer of 8, and another of 12 inches. Indeed
there are 12 or 14 lamina, like the leaves of a book, visibleto the,eye;

" 4. 'Alayer 3 to 4 inches thick.

5. A layer 12 inches thick.

The whole quarry is cracked into tables of various forms by verti-
cal seams. The largest piece which I saw measured 25 feet in ane
direction, and 18 in another. The seams are generally close, byt in
some places they are opened 8 to 12 inches, occasioned probably by a
change of the stratum from a level to a convex form, either by a
pushing up of the middle, or by a settling of the edges. This stone is
nearly white, having a slight shade mixed with yellow, very compact,
semi-crystalline, and sparkling, of a fine grain and almost flinty or
chonchoidal fracture. It is nearly pure carbonate of lime, as appears
from my analysis of it made in 1835. One hundred grains were found
ta contain the following substances: i

GRAINS.
1. Carbonate of lime-«tcecerrrecraroranns [T PR N . ,9240
2. Protoxide of iron--«« cvevrecarescrcannes S . 053
3. Matter insoluble in mur. acid--cceeserriiciniinns cnneuinien 1.70
4. Carbonate of magﬁesia........;............... cereenesese sene 1,10
5. Silex from solution seecs soseriene sieeaiiiinnaienans tessassese 0.90
6. Small crystals of iron pyrites«« s veeiiieiiiiinnneninnes 0,10
7. Water, &c. expelled by a red heat ecveevseerrernnnivnns 1.08
Liosgeeeees. P Gesesritsesanseeenses . 2.19

100.00

Were it not for the seams already mentioned, it would make a very
fair marble. Itis still one of the best building stones which our coun-
try affords, and possesses all of the stability and durability of marble.
Its: beautiful light color is liable to suffer from the weather, by the
ﬂecomposit\on of iron pyrites which occurs in some parts of the stone,
communicating a rusty stain. The soil above the rock is imbued. with
copperas from the same decomposition, and precipitates the astringent
juices of the cut roots of the oaks, black as ink, marking each one in
the cut bank of the excavation, with a large surrounding stain in the
earth. - The stone contains, in this situation, few fossils. Thereare
upon the surfaces of the layers large rings in bass relief, the interior
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diameter say 3 inches, and the exterior 9, rising in relief one inch.
They are extremely compact and fine grained in their substance, having
no tubes or pores. Some of them are not annular, but are hemispheri-
cal. Are they corallines? ,

The quarrying is conducted by “stripping” the stratum of the forest
and soil which cover it, breaking the layers by wedges into portions
of suitable size, and lifting them out by cranes furnished with blocks,
pulleys and cables, drawn by ox teams. The cranes are ingeniously
attached, successively, to an undisturbed oak tree on the contiguous
unbroken bank. The stones thus raised are loaded on wagons and
drawn to Dayton, where there is an extensive stone yard or depot,
from which they are shipped, either wrought or unwrought, by way
of the canal to their destination. I believe the proprietor charges at
the quarry, 124 cents per perch for the privilege of quarrying. This
is a mederate price; and yet allowing the quarry to be 4 feet thick
only, it will amount to 880 dollars per acre. With a sufficient demand
for the stone, this would not be a bad gold mine. It is a curious geo-
logical fact, that the upper surface of the quarry, especially at the
apex of its convexity, has the roughness already described, nearly
worn.off, not by corrosion, decomposition, nor by the atrition of sand
and gravel, but by the grinding of a flat surface, making the work, so
far as it went, a perfect plane, and leaving the pits of the deepest cavi-
ties entirely untouched. My attention was first drawn to this subject
by Mr. John Vancleve of Dayton. Some of the thinner layers of the
stone are used for flagging stones, and the pitted surface with hemis-
pheric and annular embossings, are well seen in the Dayton side-
walks.

Underneath the quarry is a softer, coarsely crystalline limestone, of a
reddish drab color, sometimes variegated with blue. It is abaridant in
fossils and receives a good polish. Mr. Vancleve has prepared some
beautiful specimens from it. It abounds with a skinny kind of fossil,
called by Groldfus, eschara. At about 7 feet below the quarry stone, it is
soft, but still crystalline. It seems to me to be the stratum of “soft lime-
stone” found at Ratchff’s, and at the mill below Eaton. The fossils are
similar, The quarry stone I conceive to be the equivalent of the cliffs
found one mile north of Ratcliffi’s. See Nos. IV and V, section 4.

The following information was procured from Mr. Forrer, State engineer:

Lockage from low water of the Ohio at Cincinnati, to Piqua.
Low water of Ohio at Cincinnati to the upper plane of the city, 110 ft,

Lockland: ..« ceocvvrimeivnniiane,., 150
Hamilton +seeveeeess bearerenranenrersserarians srreverartaterraiaen 20 170
Middleton.«-.s+-. treeeas crereriaens aaie sereerireies sarerarenns 42 212
Franklin -ceevereeininieniiinaiiniiaiisnmeecis. 38 250
Miamiesburg «scceerevivenniiinnaniipionniiciiniens 17,5 267.5
Dayton ... eerestmneenieneses senas seennseresirane eererreraneane 31.5 299
Light’s:-eocrereeennians B PR 121 352

TI0Y JOWEr 16Vel-rreerrerurervmraresessers svemesrnsennes 39 391
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Surface of blue limestone, 27 feet lower..... cvrecivesisiene 364 foet
Piqua upper leve], 36 feet.......................................v_-'.-. 427 )

Light’s Quarry,

Mr. Light's quarry lies on the east side of the Miami and 7 miles
above Dayton. Itis nearly on a level with Col. Partridge’s quarry—
furnishes a similar kind of stone, and has similar rocks and marl be-
neath it. A section at this placé would be almost identical with that :at
Col. P’s.; but the useful layer of the quarry is probably considerably
thinner.

At the top of Light’s quarry, May 16, 11 A. M. 1838, the barometer
stood at 740.2 millimetres; temp. 29° Centigrade. At the canal near
Light’s quarry, 743.6 mill. temp. 29°. This would give, for the ap-
proximate height of Light’s quarry above the canal, 96 feet,or 448
above low water at Cincinnati; 28 feet lower than Partridge’s quarry.
The quarry was rendered particularly interesting by the discovery in
it of “diluvial grooves,” a circumstance which I had thought probable
from the fact of the planishing, or grinding down of the strata pointed
out to me by Mr. Vancleve, at Col. P’s quarry. Light’s quarry has
been stripped of soil, more or.less, over 10 acres, and the upper layer
of stone is in most places completely ground down to the plane, as per-
fectly as it could have been done by a stone cutter, by rubbing one
slab on another, with sand between thém. In many places, in addition
to the planishing, grooves and scratches in straight and parallel lines,
evidently formed by the progress of some heavy mass, propelled by a
regular and uniform motion, are distinctly visible. All this is " the
more remarkable, as the natural surface of the stone is, within certain
limits, as rough as can be conceived, there being sharp teeth an-inch
long projecting from one layer, and entering the contiguous one.  In
sonie- places this roughness was entire, in others the prominences were
just touched by the grinding operation, partially worn down, or en-
tirely obliterated, leaving a flat plane, but uapolished surface. These
circumstances leave no doubt of the origifhal rough nature of the sur-
farces. The groovesare,in width, from lines scarcely visible, to those
three fourths of an inch wide, and from one fortieth to one eighth of an
inch deep; traversing the quarry from between N.19? to N.33° west, 10
the opposite points, in lines exactly straight, and in fassicles of sometimes
10 in number, ezxactly parallel, cleanly engraved in compact limestone,
without seam or fault of any kind, and in a surface ground down to a
perfect plane, suitable for a sideboard or a table. The evidences that
the grooves had not a recent origin, are, )

1st. The quarry was covered with a loam 2 to 8 feet thick, bearing
large white-oak trees. 2d.—'The grooves were straight, while recent
scratches, formed by the operations of quarrying, Were always more
or less curved and crooked. 3d—They contained little patches of
tufaceous crust, formed, -apparently from the impalpable powder
generated by the grinding, and never exhibit by friction, by the nail,
any recent dry loose powder, which always shows itself in‘the re¢ent
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seratches. 4th—They extended under the soil which had not been
disturbed-before I made the examination. 5th—They were all nearly
it one and the same direction, N. 26° W., while the operations of
quarrying were nearly at right angles to this course. 6th—Some
of the larger grooves were deeper and broader than any movements of
teams on the quarry could have produced, and were at the same time
corroded at the bottom. 7th-—No mechanical operation to which the
quarry had been subjected, eould have rrround down the rough stone
to a plane. This flattening of the surface secms the most difficutt to
account for. Have superior strata been removed by some horizontal
force, which slid them across this surface? The grooves appear as if
they had been formed by icebergs floating over the terrace, which is
the highest in ‘the neighborhood, and dmggmc gravel and boulders
frozen nto its-lower surface, over the plane of the stone. The recti-
tenear course of these grooves corresponds with the motions of an im-
mense body, the momentum of which does not allow it to change its
course upon slight resistances.

It is impossible to account for the phenomena by supposing them to
be the effect of alluvial action. The motion occasioned by a river,
may wear a surface in general smooth, but not to any extent to a per-
fect plane. It may roll stones or slide ‘them along, but seldom if ever
so as to engrave lines so perfectly straight and parallel.

In order to give a specimen of these grooves a chance to speak for
themselves, without the imputation of exageration by pen or pencil, I
have brought into requisition a new art—that of “medal ruling.”
With the assistance of Messrs. Doolittle & Munson, I have put the
specimen into their excellent engine, and suffered it to engrave its own
picture, and thus stop the momhs of faultfinders. In the annexed
engraving each line is a true section of the surface over which the
“tracer” actually passed. Pl 2, fig. 1, represents a portion of two
fascicles of grooves of the natural size. The first fascicle bore N.
31° W,, and is that which is most conspicuous. Of the second
fascicle there are only two lines, marked N. 26° W, apparent in the
specimen. 'These lines are perfectly straight, and, within the same
fascicle parallel also, while the accidental grooves, formed by the
operation of quarrying, as k k, are curved. The letters d d d mark
pits; 1 1, patches of tufaceous crust; e e e, places in the grooves where
the stone scaled up in angular f'xcwments before the sharp point
which formed them, an action techmcally called chattering. These
marks show the dtrectwn in which the moving force acted, to have
been from the northward to the southward. The dark line a b shows,
the profile of the surface to be nearly straight, with the exception of
the depressions of the grooves. Fig. 2 is introduced out of place to
show the tufaceous crust in the groove a be. Fig. 3 exhibits at AB
a section of the.same stratum unpolished; such a “surface as that of
fig. 1, is supposed originally to have been. The shading under fig. 3,
shows the effect produced by “ruling” over the rough uncround sur-
face of the stone.

I deem it proper here to observe, that I did not come to the conclu-
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sion that the above described grooves were ancient or ¢ diluvial
grooves” without caution and particular examination. I took pains to
re-visit the quarry twice in order to settle queries which by reflection
had arisen in my own mind. By turning to Prof. Hitcheock’s report on
the geology of Massachusetts, the reader will perceive that diluvial
grooves occur inthe primitive rocks of that region not unlike those
which 1 have found in our limestone. But I did not recur to the des-
cription of them until I had written the above, which was copied ffom
the book of nature alone. )

The upper and planished layer of this quarry is only from 2 to 4
inches thick, and well calculated for flagging stones. Their introduc-
tion upon the sidewalks of Cincinnati would add much to the conve-
nience of that city and remove those dilapidated monuments of fraud,
the soft brickbats, sold and laid for paving bricks. Yet these marble
slabs have been broken up to build rough cabin chimmeys and cellar
walls in the neighborhood of the quarry. ,‘ )

The stone immediately below the quarry is the “soft limestone,”
broken and worthless except for the limekiln. It crops out just below
the quarry, where commences the descent to the valley of Miami,
and is at least 25 feet thick. Below the soft limestone are 30 or 40
feet of marl, which seems to extend to all parts of this neighborhood,
and is the water bearer, throwing out springs at its upper surface.
A copious one tflows underneath the out-cropping just mentioned.

Dayton to Troy, 20 miles.

From Dayton to Troy the bed of the Miamiis in the blue limestone,
and its valley is bounded by the cliffs of the cliff limestone, over which
the small tributary streams are projected in picturesque cascades
with a perpendicular leap of :about 30 or 40 feet. At'7 miles above
Dayton the canal crosses the Miami from the east to the west side of
it, by an aqueduct. Here the road is compressed between the canal
on one side, and a bluff, surmounted by a mural cliff, on the other.
The cliff limestone having the thick layer of marl underneath, it is
easily undermined and falls down in large fragments, forming at this
place a talus of 150 feet on the slope. Within about a mile southwest
from this point is Mr. George Fryeback’s quarry. The quality of
the stone is similar to that at Col. Partridge’s, but the strata being
thinner and the joints more open, it is less fit for fine purposes. The
upper surface of the stone is not at all ground down, but is covered by
a silicious limestone, evidently a continuation of the stratum which
furnishes the Eaton building stone. It is hard, scarcely effervescent,
has a dry earthy fracture, and is of a light drab color. The layers
are from one to two feet thick, broken into small pieces,and worthless;
yet I was happy to find its place in the series of stratification. The
barometer at Fryeback’s quarry, 7360. Temp. 21° centigrade. At
the canal a few minutes afterwards it read 7393. Temp.23°. This
would indicate a height of the quarry above the canal of 104 feet; ‘or
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ghbove low water of lhgphio, 456; being 20 feet lower than Col. Par:
tridge’s quarry at Dayton.

Cascades.

The road towards Troy finally winds up the face of the cliffs and
attains the upper table or terrace, the level of the quarries. At 9
miles from Dayton, and at the point of intersection of the National
road with the road to Troy, and with the cliffs, some very pretty cas-
cades occur by the passage of small streams over the out cropping
edges oroverhanging tables of the cliff limestone.

At the principal cascads, which is precipitated, dangerously enough;
from the very road itself, the perpendicular leap is 32 feet, and includ-
ing the slope of the rocks immediately above and below would be 45
feet. The stream at this time was suflicient to turn an oyershot mill,
discharging about 400 gallons per minute. Although but a minature,
this cascade is a picturesque and interesting object, almost identical
however with several others in the neighborhood, and very similar to
all others in the world, where they are formed by streams falling
over the edge of stratified rocks lying on softer materials as shale;
marl, clay or sand. Itis a Niagaret; the stream running over an
elevated table of bare rocks almost without banks, drops suddenly
into a “horse shoe” shaped gulf which it has created for itself. Thse
immediate leap is from a table rock not more than a foot thick and 10
feet broad. The cavern-like distance from the falling sheet back to
the rocks is 23 feet. In this recess, a person having attained the lower
part of the gulf by a circuit, walks leisurely round underneath the
fall on an under bank or talus of fallen and broken rocks and marl,
which slopes rapidly towards the falling stream as a centre. This
bank is arranged like the seats of an amphitheatre, while the cliff
above is like a part of a dome covering it. Were the waler away the
place where it strikes would be a fine stand for a lecturer or demon-
strator, who might have a thousand hearcrs on this underslope, and
as many more on the top of the cliff asa gallery. The circumfer-
ence of the walk around under the fall is about 300 feet.

The lower stratum in the cavern of the cascade, consisting of about
three feet, is partly sedimentary, containing fine sand and argitlaceous
matter. The frost acts upon it so as to split it off vertically in slabs,
or board-shaped prismatic pieces; one of these was one inch thick,
six inches wide, and three feet long. When partially decomposed, it
appears meagre and earthy; but when freshly broken, it has crystal-
line appearance, and exhibits a feldspar-like gleam in the light. It
effervesces slightly with acids. This formation, which is here in
rudiment, as it were, is developed at Madison, Ia. and in West Union,
Adams county, into a quarry of no small importance. [t is probably
a water lime. The water, which filters through the rocks at the
cascade, seems to be highly charged with lime; as it drips from the
clefts between the overhanging rocks and falls upon the bank below,
it forms, on the left hand side, a pile of “petrifaction” calcareous tufa,
three or four feet high, with a peculiar corrugated surface, like the

31 poc. No. 22—GEO. REF.
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exterior of the brain. Where the dripping originates, a moss grows
upon the wet rocks, and becoming incrusted by the petrifying quali-
ty of the water, falls down in curious petrifactions below. At a spring
which comes out of the cliff below the cascade, masses of leaves and
small sticks are encrusted with lime by the same petrifying quality.

Peculiarities at Mr. Halderman’s.

It is only about half a mile from the cascade just described, to Mr.
Halderman’s, whose farm shows that an excellent soil covers the cliff
stratum. Mr. Halderman accompanied me to the bluff descent towards
the river, and the outcropping of the cliff at the same place, where he
had quarried the underpinning of his barn, which he called sandstone.
It is a thick stratum of the soft limestone, having an arenaceous tex-
ture, and a full red color, and every appearance of a coarse red sand-
stone; indeed, the particles seemed to have the sharpness of quartzose
sand. To determine the point at once, I powdered some of it, laid it
on a piece of bark, and poured a little acid over it. 'The whole dis-
solved rapidly with effervescence. It is a crystalline limestone, of so
loose a texture as to be easily nibbled to pieces with the fingers. Being
casily quarried and shaped for building, and hardening by exposure to
the weather, which it endures without injury, it is a convenient mate-
rial for rural structures. Unfortunately it lies near the bottom of the
cliff, which is 30 feet thick, and is therefore difficult to quarry. Mr.
Halderman has taken advantage of the upturned fragments which form
the talus along the bluff, and obtained so much of the stone as answer-
ed his purpose well without inconvenience. A little north of Mr.

Halderman’s is another cascade, very similar in appearance to the one
just described.

Flinty Limestone.

Advancing towards I'roy, I met with nothing peculiarly interesting
till I came within three miles of that place. Here the same strawum
which occurs at the cascade has been opened and worked. A stream-
let which runs thirough the quarry exposes the strata for some distance
below it. Tmmediately below the cliff is a drab-colored marl, which,
on descending, changes into a clear blue, and has a thin layer of blue
stone which scarcely effervesces. The marl at this place is less effer-
vescent than I have usually seen it. About fifteen feet below the bot-
tom of the cliff, there occurs a stratum which I had never seen before.
It is only five or six imches thick, and in the midst of the blue clay.
It consists of rather nodular masses of flinty limestones, having a
flint-like conchoidal fracture, affording splinters with sharp edges;
the general color is dark drab, but variegated, especially about the
centre of each nodule, with white transparent crystals of pure carbon-
ate of lime. 1t is but slightly effervescent. This is, I presume, the
reputed “marble” of this locality. The masses bere are too small,
and too hard to bc worked, for a marble; they may be larger elsewhere.
I descended still farther to find the blue limestone, but found the banks
obscured with soil and alluvion. After collecting the proper number
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of specimens of this flinty limestone, and some specimens of the col-
umnar limestone, which occurs in the cliff above, I proceeded to Troy,
and returned on the east side of the Miami, to Dayton. This flinty
limestone is found more fully developed in Indiana, about Cross Plains
and Versailles. In some form or other, silicious formations show
themselves between the blue and the cliff limestone. ‘The blue lime-
stone disappears under the bed of the Miami Canal, a little below
Troy, where it is covered with a dark marlite, as it is at Madison and
at Richmond, Ia. This marlite is so intermediate between earth and
stone that it has given rise to some litigation in contracts for excava-
tion. As it requires blasting to remove it most expeditiously, it has,
{ believe, been usually classed as stone.

A cascade and a chalybeate spring on the east side of Miami, near West
Charlestown.

In our journey from Dayton to the Charlestown cascade, Mr. Van-
cleve and myself called at the hotel of Mr. Wright, near the intersec-
tion of the national road with the road on the east side of the Miami.
Here we examined a chalybeate spring which has every appearance
of being one of excellent quality. The water is remarkably transpa-
rent, has an agreeable chalybeate taste, emits occasionally bubbles of
gas, and deposites a yellow or rust-colored sediment as it runs off and
becomes exposed to the air. It discharges about ten gallons of water
per minute. I see no reason why this sheuld not become a “watering
place.” But for the unfortunate circumstance that the cascade goes
dry during the hot season, it would be an additional attraction to the
spring as a place of amusement. We advanced, accompanied by Mr.
Wright, and when we had come within sight of West Gharlestown,
we turned to the left through the woods along the stream which forms
the cascade, say half a mile, on a gradual and uniform descent to the
cliff at the edge of the Miami valley, over which the water leaps forty
feet, into the ravine below. This is another Niagaret, and has worn
for itself a “horse shoe” in its ““table rock.”” The clear leap is thirty-
six feet, but there is a rapid of four feet along the upper table. ,

This cascade differs very little from that previously described. It is
larger, and the water instead of falling upon rock rubbish at the bottom,
drops into a bzautiful pool. The table rock overhangs at this cascade
even more than at the other, with an undor slope at an angle of 30 degrees
only with the horison, forming a gavern underneath the cascade receding
40 or 50 feet. At the ex're.nes of the horse-shoe escarpment, the cliff
becomes gradually perpendicular, and on the right or northern side has a
cylindrical gajlery 8 fest in diameter, entering just above the talus. At
the mouth of this, is a pile of earth, mixed with numerous bones of s:nall
animals, some of which appear to be the vertebree of the rattlesnake.
At this cascade, the rocks, as might be expected, are nearly the same ‘as
at that on the west side of the river. The section would be as follows,
beginning at the top: .

1st.  Eight feet of compact limsstone in thin irregular layers, vari-
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ously united, and having small crevices and cavities between them. Is
this the equivalent of the quarrystone ?
2d. About 8 feet of hmestone more massive and granular, supposed
to be the equivalent of the soft limestone seen at Halderman’s, but is
here much Larder. ‘ v
3d. Four feet of limestone abounding in argillaceous matter and fine
‘sand. Itis fissile and crumbles or splits by the frost,; so as"to undermine
the rocks above. Where this stratum had been weathered, its fracture
is meugre and earthy; but deeper, it is of a blue ceolor and has a feld-
spathic gleam in a particular position, showing it to be in part crystal-
line. It effervesces but feebly with acids. I suspect it would afford
water lime.
4th. Fifteen feet of blue marl highly effervescent.
5th. A thin stratum of the silicious limestone, similar to that found
3 miles below Troy on the west side of the river.
6th. Blue marl, perhaps 50 feet.
7th. Blue limestone.

Boulders in the vicinity of Dayton.

In company with Mr. Vancleve, I examined several species of boul-
ders on a farm of his within two miles of Dayton. We found a blue,
finely granular limestone, apparently primitive, many boulders of sienite
and red feldspar; of hornblende slate, in one instance including tale,
gneiss and mica slate; white granular limestone containing tremolite; and
one boulder comaining granets, tourmaline and black mica, the garnets
and the tourmaline being well defined. T would here remark, that atten-
tion should be paid to these boulders, rather with the hope of ascertaining
their probable origin than for the purposes of utility; for, although they
may be converted to use, yet from their limited quantity, and broken
weathered condition, they cannot be of much importance. Some of
the sienitic boulders, so exaetly resembling the Egyptian rock, might
indeed be used for monuments of small size, but for such a more deli-
cate stone would be preferable. The use of feldspathic boulders in the
manufacture of porcelain, has already been mentioned.

Journey to Madison in Ipdiana.

Having become interested in the geology of the junction of the blue
and the cliff limestone, I determined to trace it beyond the limits of
Ohio. My friend DPr. Owen had informed me that it appears at Madi-
son, and I proceeded thither to examine it. I fell in with the chiff lime-
stone about 25 miles north of Madison, and found it to eccupy the hill tops
all the way to that town, while the blue limestone appeared in the ravines.
At Cross Plains, the little silicious stratum seen 3 miles below Troy on
the Miami, is developed into a fine building stone, which although hard,
“spalls” or chips under the hammer, by the conchoidal fracture, with
great facility. At Mr. Cooper’s, near Versailles, is a cascade over the
chffs surpassing those on the Miami. The clear leap is 46 feet, and the
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gulf or horse-shoe into which it falls about 80 feet deep, and 150 feet in

diameter. A section at this place hastily sketched on the spot, was as
follows:

1st. SOll ................................................................... 3 feet
2d. Chert or flinty fragmemh ........................................ 1

Bd. Clay «eeoveertommems eeeennie it 12

4th. Compact, proper chﬁ' limestone - «-ovoeniiinnin il 4

Bth., Marl cov v veeiii i i i e s e TN 10

6th. “Soft limestone” abounding with the eschuda.-c-e..... 3

Tth, Mar] cocver i i i et aeereisesseens 8

8th. thty limestone -« ceees B S B . )
9th. Lime and marl in lhll’l ]ayers ................................. 50

The flinty fragments mentioned as the second item of the section, are
very abundant in this part of Indiana. They have originated from some
stratum which cnce included them as nodules, but being decomposed
has deposited them.

The stratification being very regular and in members in some degree
equal, the walls of the semicircular abyss of this cascade assumed a
beautiful and imposing symetry like a work of art. A full and magnifi-
cent cornice and frieze of a dome 150 feet in diameter, did not require to
be imagined; it was really there in the solid masonry of the earth; each
stratum forming in projection and altitude a member of the architrave.
Those who wish to find a natural type for works of art, may there be
gratified.  Although the ancient architects never studied a cascade in
Indiana, yet they had abundant opportunities of seeing similar cascades:
over similar rocks. This region abounds with large cauliflower-like and:
hemispheric fossils, which are externally silicious and often contain,
internally, clear calcareous spar, or are hollow and lined with crystals of*
dog-tooth spar.

At Madison, there is the finest developement of quarry-stone which,
has met my eye at any point in the west. 'The quarry consists of 42,
feet of stone in layers of from 1 to 7 feet thick, with scarcely an inch of
rubbish of any kind in the whole of it. At the price of 124 cents per
perch in the quarry, an acre of such stone would be worth 9240 dollars,
The section beginning at top, is as follows:

1st. Soil and proper cliff limestone, see section 3, No. 4. 20 feet.

2d. Dark blue crystalline faultless limestone in 7 layers::--- 15
3d. Light colored earthy arglllaceous lxmebtone -------------- 5
4th. Dark blue limestone -------- [T
Bth, JLimeSLOME «vreve sorrarsrriiarersarararineere tassnnisenminasasiess 1
Bth. LIMeStOne «weev crreererrerariaiereiiiiiitiauaions soruseansoncs 2
7th. Banded earthy argillaceous limestone. -.--cooevevreesene. 3
8th. do do do do et 2
9th. do do do do  reeeremeinees el v
10th. Earthy JEMNESLONE +vevvnreriamrnnietuaare tenirraesrsnariannns 4
11th. Blue marlite, Sy ceees heeerarrienes marecntiaranes cereeiaens 50

l2th Blue limestone---+«w-..- eeresarereaancentacnannn feseetsnas cune 150
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The items from 2 to 10 inclusive are almost faultless in their tex-
ture, A few of the argillaceous layers will not endure alternations of
water and frost, but are still durable when once laid up in the walls of
a building. I think I see in the above section, the equivalents of the
rocks which I have described in Preble and Montgomery counties,
though very much modified. The first 20 feet is the proper cliff stone.
‘['he 15 ft. of dark blue crystalline limestone, is the soft limestone found
at Halderman’s, and underneath the Dayton quarries. The 7th, 8th, and
9th, the banded earthy argillaceous limestone, is the equivalent of the
earthy layers at the Miami cascades. "The earthy limestone of Madi-
son, is imperfectly effervescent, does not’slake after burning, and yet
contains more than 60 per cent. of carbonate of lime. Its powder dis-
solves slowly in muriatic acid, leaving a muaddy mixture of fine clay
and sand. Its calcined powder mixed with sand, hardens readily and
firmly under water, and is undoubtedly a valuable Hydraulic cement.
I am at a loss for a name for this sort of stone. It is popularly de-
nominated bastard limestone, freestone, and sandstone. It occurs {re-
quently as a lower member of the cliff’ series. There is a quarry of
it in West Union, in Adams county.

For the information of those who may be inclined to make the in-
vestigation, permit me to observe that I shall not charge the State of
Ohio my salury during this excursion beyond its limits, but as a
sketch of theinformation would, I thought, serve to show the conneg-
tion of our geological formations with those of an adjacent state, |
have taken the liberty of offering it to the service of our citizens.

ADAMS COUNTY.
General Geological features, surface, &e.

The rocks of Adams county are so well defined and so various as to
yender it a model of stratification. It embraces a varied series, inclu-
ding different strata, extending from the blue limestone to the fine
grained sandstone. These layers ave rcpresented in the section No.
6, and again in the general section of the county, placed at the bottom
of a map of the same.* 'I'he strata are of nearly a uniform thickness,
and nearly uniformly inclined east 9% degrees south, at the rate of
about 37 and 4 tenths feet per mile, or a little' more than one hundred
feet in 3 miles. In the direction of north, 94 degrees east, a line on
the strata or layers ol rocks is level just as the sloping roof of a house,
is level in a line parallel to the ridge or to the eaves. This is called
the line of bearing, while the line at right angles to it, east 94 degrees
south, is called the line of dip. If the rocks of Adums county were con-
tinued onward as they now lie, until they filled up the surface of that
county to the height of 500 feet above the level of low water of the

*A map from authorities reputed the best was furnished to me by Col. Whittlesey, Topo-
graphical Engineer; but in my explorations I found reason to prefer the map in the auditor’s
office a8t West Union, which I reduced and prepared for publication,
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Oliio, at Cincinnati, the several layers of rocks running up a slope
from the east, and cut off by this level surface, would present at that.
surface several belts of various widths, running in the direction of the
line of bearing. [ have supposed such a surface, and have drawn faint
lines on the map representing those belis of what are called the out-
cropping edges of the strata.

. If the county were sliced down by cutting off level horizontal layers
so asto reduce it in height successively to 400,300, 200 and 100 feet, it
would still present the same belts of surlace having the same width, but
removed each time a little more than 3 miles to the east of the place
which they formerly occupied. _

The several layers of the rocks of Adams county, as shown both in
the general section and on the map, are beginning at the bottom, as
follows:

, Feet.
1st. Blue limestone of indefinite thickness
2d. Blue marl sreeereies e 25
3d. thty JIMEBLONE - e rerrerarnranrarietiiearatieieiieies tauine 51
4th. Blue INAT] creee vrre i i e e e e 100
5th. Clff ]jmes‘[one ................................................. 89
6th. ) 1 7= T T PN 251
7th. Fine.grained SANASLONC rrrrrirrronrnsnrersinrorocs sivirasans 343

These layers lie over each other like shingles-on the roof of the
house; and if the county could be cut in two, as a carpenter would saw
a plank, or as one would slice down a cheese by a vertical plane, in a
direction nearly cast and west, and the south part of it could be re-
moved, the cut end of the north part would appear like the “section”
at the bottom of the map. Ifthe reader will take pains to lay the map
of Adains county flat on the table with the lower end of the same pro-
jecting over'the edge of the table about an inch and a quarter, to the
dotted line marked 500 feet, and turn that projecting end down so it
will show on the edge of the table, while the map lies flat on the sur-
face, he will see in the “scction” or turned down edge, a picture of
this cut end of the county in true position, that is perpendicular, the
height being 500 feet, only the rocks are not so steep in fact as they
appear in this representation, the heights being 25 times too great for
the distances. He will also see how the several layers of stone will
be cut off by the surface, and form broad belts running in the line of
bearing N. 84 deg. east. 1f the whole county were sliced up into
thin {ayers by sections running L. 92 degrees south, they would all be
nearly the same as that represented-at the bottomof the map; and thus
it appears that this “section” is “applicable to every part of the coun-
ty.” From the connection of this diagram and map, the following
problems can be solved. If the height of any point in the county is
given, the kiad of rocks at that point can be ascertained; and con-
versely, ifthe kind of rock be given, the height can be found. For
example, at a point on Scioto Brush creek, in the N. W, part of the
cotinty between the survey 2345, and that next east having the sainc
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number, the surface was found to be 250 feet above low water at Cin-
cinpati. What kind of rock would be found there? Follow down the
line of bearing, a faint line passing the mouth of Stout’s run, to the
base line of the map, then with the dividers extended, by the scale at
the end of the section to 259 fect, (five eighths of an inch,) measure
upwards on said line of bearing, and they will reach to the top of the
cliff limestone, which is the kind of rock seen at the place named. 2d
example: Atarun 2 miles west of West Union, the barometer gave
me the height 450 feet; a peculiar stone is found there. What layer
did it belong to? Follow down in a line parallel to the line of bearing
to a point in the base line at 34 miles, and measure upward ‘450 feet,
(one‘inch and one eighth.) The middle of the flinty limestone will be
the point.  West Union stands on the top of the cliff limestone. What
is the height? Follow down the parallel to the line of bearing, to the
base line at 5 and one tenth miles, where the top of the cliff limestone
measures 600 feet. The Court House floor at West Union is 543 feet,
and the highest ground very neérly 600 feet. Such a section, and with
such results, can be applied to'any region where the rocks lie all in
parallel planes, whether they be horizontal or not. 'The learned rea-
der will excuse this particularity and elementary detail, for T suppose
myself talking to a plain farmer of Adams county, who helps pay for
the survey and has a right to have it explained to him intelligibly, and
1 know that stratification with all of its eflects, so plain to the geolo-
gist, is not intuitively conceived by the uninitiated. I now proceed to
describe the belts or “outcropping” edges of the several strata, sup-
posing the surface of the county to be a plane 500 feet higher than
low water of Ohio.

1st.. The blue limestone would extend from the west into the
south-west corner of Adams county, only about one mile; into the
north-west corner about 4¢ miles, where it would disappear under the
marl and continue onward to the eastward,sloping deeper and deeper,
no one knows how far.

2d. 'The blue limestone would be succeeded eastwardly by a belt
or out-crop of the marl two-thirds of a mile wide.

3d. The belt of flinty limestone, one mile and one-third wide.

4th.  The belt of the great marl layer 3 miles wide.

5th.  The belt of the cliff limestone 24 mileséwide.

6th. The belt of the slate 63 miles wide.

7th.  The belt of sandstone occupying the remainder of the county
and extending aboutl 16 miles.

Now as the surface of the county is not level it does not actually
exhibit such belts but only such an approximation to them as the suar-
face is to a level. The western part of the county consists of blue
limestone very mnearly 500 feet high, as at Decatur, Fairview, &c.
West Union and some hills 2 or 3 miles to the west of it shows the-
cliff limestone rising to 600 and 700 feet. The bed of Brush creek
again is in the blue limestone becayse it is excavated to near the level
of the base iine, being only 20 or 30 feet above it. Cherry fork and
nearly all of the branches about Winchester in the north-west *part
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of the county are also in the blue limestone and seém to descend on
the regular slope of the stratification. Above the marble furnace
the bed of the Brush creek is in the flinty limestone, and finally in
Highland county, ascends into the cliff limestone. It will be seen that
most of the tribataries of Brush creek are on the west side of it; those
from the east being short and few in number. This results from the
dip of the strata, and the natural surface conforming toit. - The slopes
to the east, on the inclined surface of the stratification, are broad-and
gradual, but those to the west are abrupt and narrow, béing over the
escarpments or upturned ends of the several layers. The cliff limestone,
the marl and the flint limestone at West Union, are what are called
outliers, a kind of geological island, as they are cut off on every side
from the main body of the sume layer and stand out above. They are
cut off on the west by out-cropping, on the north by cherry fork,on
the east by Brash creek, and on the south by the Ohio river, all of
which have threir beds in the blue limestone.

Some stiggestions with regard to Geslogical Maps.

Bo far as T know, my map and section of Adams county are on &
new plan, and afford an extensive application—a universal one indeed.
It is evident from geometrical prineiples, that where strata are nearly
uniform in thickness and lie of course parallel to each other, a section
made in the line of the dip may be so connected with the map of a
county as to be mniversal, not a section in one line merely, buta secs
tionin any one of all the planes parallel to the line of the dip.. With'
such a map and section the interesting problems just described can be
solved. The strata in Ohio do not on the whole lie in such parallel
planes; but in the extent of a county they are sufficiently approxima-
tions to render the results of such a section useful. The survey of
every county should be accompanied with a map of the same as accu-
rate as circumstances would permit and on a uniform scale, which
might be 2 milesto the inch, the heights in the sections being 400 feet
to the inch.

Details of the survey of Adams county, containing an accoun: of the sub
sirata, and objects of particular local interest.

Having given the outline of the thickness, order, super-perposition,
dip ,out-croppings, &c. of the rocks in Adams county, I now proceed
to the details of the sub-strata and objects of local interest.

In my journey from Cincinnati to West Union, I made barometrical
observations at all of the most elevated points on what is called the
ridge road through Withamsville, Bethel, Georgetown and Decatur.
The result of which was, that the general table is nearly a uniform
tevel, the various points differing not more than 36 feet from each
other, being usually about 500 feet above low water at Cincinnati.

West Union, being on an escarpment of the cliff limestone, is near
ene hundred feet higher, overlooking the whole surrbunding country

32 peco. NO £Z—GEO. REF. ‘
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except some outliers, Baldhill and Cavehill, to the ndrth-west, and the
very elevated knobs of slate and sandstone east of Brush creek. Asthe

reat marl stratum underlies the cliff limestone, the descents from
%Vest Union over the cliff and the marl are very abrupt The marl
being soft, and, during wet weather,treading into a bottomless mortar,
requires thie roads over it to be stoned. As the roud towards Chillico-
the, passing down the valley of Lickfork, descends in the course of 4
miles quite down to the blue limestone, I made, with the assistance
of the barometer, the following section from West Union to Treberes,
commonly called Driver’s tavern: [See Plate No. 6.}

Soil at, and about, West Union.

The soil on the cliff limestone about West Union and along, Gift-
ridge to the southwest of the town, is nearly as fertile as the blue
limestone region. The loam is from 2 to 10 or even 20 feet deep,
producing hickory, oak, black walnut, ash, sugar-tree, dogwood, sasa-
frasand gigantic poplars, (Liriodendron tulipifera,) which are consider-
ed the characteristic tree. The descent having only 374 feet per
mile, it appears to be level. In many places the soil on the cliff lime-
stone is ferruginous and has a bright red color like that of burnt ochre,
spanish brown, or venetian red. This appears at West Union. It1s
only between the heads of the streams in this neighborhood that the '
table of the cliff limestone shows itself in ranges of limited extent,
scored in upon the sides by the precipitous ravines, upiformly produe-

ed by-the springs which, at various points, break out between the chff
stone and the great marl stratum.

Ciiff Limestone, 86 feet thick.

The cliff limestone at West Union, consists of 3 layers partially blend-
ed into each other. The first or upper part of the cliff is a rough, porous,
soft limestone, filled with cavities which have been occupied by fossil
animals, and which have decayed out. These cavities are lined with a
dark colored bitumen.  Lime for building and other purposes,at W.
Union, had always been brought from a distance of several miles; and
when I pronounced the rocks under their feet to be good lime, 1 was dis-
‘puted. A small piece being put into a blacksmiths forge, heated and
afterwards slaked on the anvil, fell into a fine, soft pow der, with very con-
vincing characters, especially if applied to the tongue. The second, or
middle portion of this cliff limestone, is aluminous, and somewhat aren-
aceous, of a slaty structure; dark grey color, and comparatively hard.
The third and bottom portion is more ~sandy. It'is massive, light coel-
ored, rather free to work, and is quatried as a building stone. It has
been opened at Darlinton’s quarry, head of Beasly’s fork, in a stratum
20 feet thick. ~ Both this and the second or slaty layer effervesce but
slightly with acids, and on solution in acid, leave a fine sediment or mud,
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consisting of clay and fine sand, and there rises on the surface of the so-
lution a film of bitumen. They contain about 60 per cent. of carbonate
of lime, but do not slake perfectly after burning.  If pulverized after cal
cination, and mixed with sand, they harden under water, and might be
used for hydraulic cement. The upper layers of the cliff limestone are
often extremely rough and ragged, haviug numerous holes and irregular
cavities, corallines and peculiar nodules, composed of loose concentric
layers, bearing a d:stant resemblance to decayed and. half broken skulls.

The great Marl stratum, 106 feet thick.

This forms the immediate sharp descent of the various hills around
‘West Union. ‘When lying undisturbed it has the blue color common to
clay, and is evidently stratified. When decomposed by the frost and
weather, it becomes lighter celored, and when dried is almost white, It
is earthy, highly effervescent, contains few fossils, and has thin layers of
sld'y limestene, 2 to 3 inches thick, traversing it at remote distances.
These layers of limestone are of a reddish color and have, when broken,
a feldspar-like gleam from a uniform crystallization. The upper surface
has generally ridges like the roots of trees, or the trunks of small vegeta-
bles abont a fourth to half an inch in diameter, variously ram fied over it.
These do not appear to be corrallines. They may he the trunks of ma-
tine plaats. The under side of these thin layers is flat and smooth, and
they would answer well the purpose of flagging stones.

The great-marl deposit forms, according to circumstances, three dif-
ferent sorts of soil.

1st.. When it forms a slope under the cliffs, as it does about West
Union and numerous other places, the water from above flows over it,
and it produces the sugar tree, and becomes covered with a rich mould
suitable for wheat or corn. If it lies in a steep declivity, it is liable, afier
the trees are removed, to slip in large avalanches, blasting entirely the
prospects of the husbandman. The inhabitants have learned to distin-
guish this kind of land without knowing the existence of a general stra-
tum which produces it. They call it “cove land.”

2d. When the natural level surface coincides with the great rharl
layer, as.it does for some distance north of ' W. Union, on the road te
Hillsborough, the soil is rather inferior, and produces u forest of white
oak. Such plains are called “white oak flats.”
~ 8d. Whenit is left -in conical mound-like outliers, the marl is often
almost barren of trees, and produces some peculiar prarie like plants, as
the prarie docks, wild sunflowers, scabish, rudbeckias, &c. These pla-
ces are called “bald hills,” and “buffalo beats.” Several occur within a
mile of West Union, in a northerly direction, and would be quite a para.
dise for the botanist.

The Flinty Limestone, fifly-one feet thick.

This stratum, like the blue limestons, lies in thin layers intetstrati-
fisd with ‘matl, but it differs from the blue limestone in color, in fonsils,
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and especially in having certain layers which abaund in silicious mattes,
or are flinty. In the layers of stone, the flinty matter is infimately. com»
bined. in a crystallme rock, and not in any degree Sedimentary or sand-
like,. as it is in the lower layers of the chff stratum. o
The upper layer of the flinty stratum is peculiarly marked. Tt is about
ene fout thick, and contains so much silex that it has the sharp conchoi-
dal or flinty fracture, and gives fire with steel. In some places it is
sserackled,” or broken into small triangular and diamend- shaped blocks,
by vertical fractures or seams. In othpr placés it sccurs in large slabs,
and would be useful ag a bulding stone. It-is hard, but breaks or
“gpalls” easily. Nothing could be better adapted for. McAdamizing
than this rock. Ttis hardex than the blue hmestone, and contains lime
enough to form a final cement aftet packing. It is feebly effervescent,
contains iron, is of a reddish or beown eolor oumde, but has a pale ox
opal-like blue when freshly fractured. No rock in our part of the coun-
try is more durable. In the cliffs, where it has been evidently exposed
for ages, it is not in the least weathered, but retains perfectly its sharp
edges and angles. I have no where seen a stratum so thin which ve-
tained its character so-uniformly and extensively. I bave met with it at
every point where the channels have been deep enough to reach it.
. The following specimen section will show the diversified: eharacter of
the flinty limestone stratum .
IKCEES.
1. The flinty layer, scarcely effervescent, texture cempact,
fracture somewhat conchoidal, sparkling and frosly, of |
a pale blue, variously tirged with red and yellow:--+- .. 16

2. Alayer more effervescent veereiii i v 2
3. One still more effervescent -ccoo - vorvrrmieiiiimsriseriesens 3
4. A layer slowly effervescent. .- 33
6. A layer effervescent, turning bnéht yellow a8 lhe acnd acts

apon e eeraennieennectinnnmiensiasamn.s saonesennnnsnris geereteene a
6. A ]ayer slowly eﬂervescent ..................................... 3
7. An irregutar, shelly stratum of pme lunes%one, pefectly ei- .

fervescent «---.vn... e 54

8. A cornunferous laver, aboumdmg in small c_yalhophylla . 2%
9.. Hard limestone, effervescent.--
10. Eearthy clay marl..

11. Bituminous and comuhfe«rous eevges reieeeemteceens s

. . - 6
12 Mar] ............................................. cesresevress e emsans 4
3. A waved stratum of hmestone O TRUUUUTURIRI: §
14. Marl... e crerertiieriinneiiess B
15. A stone covered wnh slender eoral}mes R
]\,6 Marl oo ce e seteetesiiannnen wmeeesre 14
I7. Waved ]ayer. ettt ieevetsereastene aranessianes . 7
18. Marl -+ cooveeiimiiiiiieeeeeivee v, erereeerren deres saae 30

19. Encrinital layer. (These encrmltallomts, popularly called
“button moulds,” are of various beautiful forms. Some
xound and plam, others rose-shaped, others, again, star-
shaped, &c.)--. ' e ereeeee 11%

slsaestpoicssenaoreoss
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20. Enciinites BEAIN: -t e e e Cearereais secuiiaiiaaee 3
B3 L Y 5 T esnriesncssrensrasitane 72
204

Total: covervemeriiiiiiieiiiiii e e 17 ft.

The above section, which was carried inch by inch, to the very ele-
ments of stratification, will, I hope, be satisfactory to those who have
never examined our geolegy;, and wish for particular information.
The waved stratum which occurs about 7 feet below the top of the
flinty limestone, is fo be described in a separate section. The flinty
limestone stratum exhibits nothing very peculiar, till we descend 39
or 40 feet, when a thick layer occurs, 12 or 14 inches, including abun-
dance of chert or flint, cracked into angular pieces, even in the rock
which includes them. I have already mentioned these cherty nodules
and fragments, as being abundant in the seil in Indiana; some of themr
occur near Cincinnati. AsI proceeded from Cincinnati towards Adams
county, they became more and more frequent, espacially from Bethet
to that place, and here, in the flinty limestone, ! find them at home.
Has the flinty limestone ever extended much further westward and
been destroyed, while the flinty nodules being less perishable remained
in the soil and beds of the streams? This nodular stratum is finely
exhibited in an overhanging cliff on the left bank of Lick fork, 3 or 4
miles from West Union, just above Jennings’. At this same locality
white sparry nodules of crystalized limestone, and small pieces of ore,
probably blende, an ore of zinc, are found. At Jennings’, almost the
whole of the flinty stratum is exhibited in an oyerhanging cliff, form-
ing the right bank of Lack fork, the Jennings house standing on the
top ofit.. And here in thelower portion of the stratum, a salt effloreses
from between the thin strata, and accumulates on the shelving and
sheltered projections of the rocks in such quantities, that pounds can be
gathered in a short time. But it is not table salt; it is chiefly sulphate
of magnesia. Where the stream veers next against the left bank, a
saline water drips fromthe same strata, and falling into the mud below,
forms a lick, a resort for wild animals. Ilence the name of Lick fork.
J'aminformed that cattle are fond of this natural epsom salt,and * grow
fat upon it.” Here the marl immediately above the blue limestone
commences. At this point,] was informed that several years ago
some gentlemen {rom Kentucky made a boring of several hundred feet
for salt water. In this boring, they were twice in error. They bored
down into the blue limestone for salt which came to the lick horizon-
tally through the flinty limestone far above thein. And the salt of the
lick, if obtained, was mostly of a wrong sort. All this is very strange,
for they had the sage councilofa “water witch.” [ believe, however,
that the flinty limestone, is in some places, muriatiferous, for so far as
I can judge, the salt wells of Vanceburg, in Kentucky, descend into
that stratum.
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Green Burrh Stone.

This is a “ calcareo-silicious rock,” occurring in detached semi-
nodular masses, immediately on the top of theflinty stratum, not gen-
eral, but only locally presented. It is compact and flinty, of an
agreeable apple green color, rough and cellular, often containing liquid
.bitumen, white crystals of carbonate of lime and some fossils. It is
seen in theé greatest perfection on the descent into Soldier’s run, just
above Grooms’s mill. The largest piece which I saw, wasabout 2 feet
wide, 5 feet long, and 6 inches thick. It has been. fitted togetherin
the same manner as the French burrh to form millstones, which are
now in use, and are said to performas well as the Raccoon burrh stene,

Inferior Marl Stratum, 25 feet thick.

This stratum is the common blue clay marl, and has nothing pecu
liar, except that at the lick it includes a thin slaty layer of bluish
limestone, similar to that.described in the great marl deposit, except
that the siem-like bodies are on the under side of it, and two or three
inches in diameter. I apprehend that this stratum of marl is not very
uniform in its thickness, but is liable to be encroached upon by the
stony layers.

The Blue Limestone of indefinite thickness.

The proper blue limestone, with its characteristic fossils, commen-
ces in the bed of the fork, within a mile below Jennings’s. [ have
elsewhere given its characters, but two peculiar subjects which occur
in it below T'reber’s, and about 50 feet below the top of its stratification,
claim our attention. These are a peculiar waved strdtum, and a large
species of trilobite.

The waved strata.

These occur in the cliff, in the flinty, and in the blue limestone.
They are not simple bendings of a layer, but occur in the followin
form: The under side of the stratum is flat and straight, like that o
any other layer, while the upper side is fluted out in'long troughs 2 to
3 feet wide, and about.2 or 3 inches deep, the edge or ridge between
le\xrem, b;i]ng generally sharp, as in the section below:—[See Plate

0.6, V.

These waves are not local, but may be traced in the same stratum
over tracts of many miles.. They have been called ¢ ripple marks;"

- but all geologists will agree that the blue limestone-has been formed
far below the reach of “ripples.” One circumstance would seem to
throw some light on the subject. There is always one strafum of clay
marl immediately above, and another immedialely below a waved layer of
limestone. ' Now, if you take soft tar, or any other semi-fluid, and lay
ridges of sand along upon it, the weightof the sand will depress the
ter immediately underneath each ridge, until the tops of those ridges
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will perhaps become flat,and the tar in section assume the form above
exhibited. Ifa perfect liquid could have ridges of powder, a little lighter
than itself laid upon it, those ridges would not be heaped up, bit would
sink. down a little, while the liquid would rise between them until a
surface nearly level were atfained; the whole forming one stratum,
with top and bottom parallel, but with 1he joining surfaces waved.
This can actually be done with sawdust of heavy wood; and water.
Now it is only necessary to suppose that, while the lime is fluid,
the marl, which.is a sedimentary- matter, falls down in sheets, or verti-
cal strata, as we somietimes see a shower through the air, in sucha
manner as ultimately to settle in ridges or long ‘¢ winrows,” to account
for all of the phenomena. Such a mode of deposit would be likely to
take place in deep tranquil water, where the marl,in descending, would
create alternately downward and upward counter currents. Theabove
may be called a speculation, but it can hardly be said that in this re-
port, I have wandered far into'theoretical disquisitions. T'he waved
stratum at Treber’s, is exposed in the bed of thée fork, about 400 feet
in length, and 50 feet.in wi ith, forming a feature sufficienily interest-
ing to arrest the attention. of every. traveler, especially when the
water of the stream was dancing transversely over the ridges.

Isotelus maximus, found near Treber’s, in Adams county.

"The Isotelus maximus is a species of. T'rilobite. This is not the:
place to go into a particular account of the extinct fossil family, called
trilobites. I willjust observe,for popular information, that they were’
not unlike the horse-shoe crab-in their, structure and habits. They
are now found only in a state of petrification, and they mark rocks of &
particular age or period in creation, called “transition limestone.”
Like the crab and lebster, they had a shell which is entire over the
head, and in bauds or separate plates over the rest of the body; or i
some kinds the tail also is covered with one entire jointless crust or
shell. 'This is the case in our specimen, which, with a kind of shove}
shaped termination at both ends, was well calculated for making his:
way in the mud, either backwards or forwards. His large eyes, placed
on the. highest part of his body, enabled him to see in all directions
around himself. Legs are not an ordinary appendage of the fossils.
They may have existed; if so, they have perished. The animals were-
of various sizes, from less than aninch in length to 21 inches. “The’
trilobite is supposed by naturalists, to be one of the first.animated
beings of our earth, called into existence by the great author of na-
‘ture.” There is therelore no small degree of curiosity existing with
regard to them, and we have made the above remarks chiefly to in-
duce people to preserve-them when discovered. They are popularly
called « petrified locusts, petrified butterflies, petrified bugs, and petri-
fied frogs.”

.. At the waved stratum the blue limestone abounds with fossils. Or-
thoceritites and fragments of large trilobites arepeculiarly abundant.
These are rendered very beautiful from the fact that the shells of the
fossils has often been replaced by pyrites, which exhibits them with a.
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beautiful surface of golden bronzing. I had broken a large specimen

of blue limestone into small pieces in search of fragments of trilobites,

when I discovered in one of them the linesor broken ends of one of un-

common size. In order to'recover the whole ol it, I was -obliged to

sot about the puzzle of putting the fragments of. the stone together.

After several hours of industrious labor in a hot sun, with the ther-

mometér in the shade at 86°, I succeeded and obtained the fragrent

which is represented in print No. 8. The engtaving is alit:le less

than the natural size, being seven-eights of it. 'T'he fragment found

was only, as represented by that curved central part of the drawing,.
marked with veins, which in the specimen was five inches long, and .
one and three-eighths broad.- The rest is only a sketch roughly

modelled to-give the symetry, or to complete to the eye the left hand

half. 1t is a fragment of the under margin of the tail or post abdomen

of the animal, and when viewed side ways, exhibits a convex and a con-

cave part precisely like the “moulding” called the ¢ O-gee.” Thisis

exhibited by the line A. B. below the drawing, where C. D represents

the prohable situation of the outer erust or shell of the animal. This

lower figure represents the probable section of the peost abdemen of
the animal in the line of A. B. on the first figure. 1 afterwards found

the whole of the exterior chell of the posterior partof an animal of
the same species, but-of a smaller size, little more than one half of the

dimensions of ‘the first specimen, in which, by afortunate fracture the

lower or iuterior margin of the animal; as seen in the first specimen,

was exposed. For a figure of this specimen, see the lower third of
the drawing No. 9.

Drawing No. 9. This'is intended to represent the animal of which
the above named specimens are fragments, restored in the proportions of
the Isotelus megalops of Green. I will now proceed to give an acecount
of the authority which [have for the fisure_of the Isotelus, for which I
proposc the name of maximus, it being so far as | know, the largest spes
cimen of the trilobite family known. The size is detived from the frag«
ment No. 8. Two tangeats being drawn to the extremities of the exte-
rior carvature, and a cord drawn from the contacts of those tangents,
the perpendicular was let fall from the middle of that cord to the vertex
of the curve. The cord and perpendicular were then both measured.
The same tangents, including the same angle was next applied to the
smaller specimen, and a similar cord and perpendicnlar drawn. These
were found by measurement to have the same proportions as the similar
lines in the former specimens, and to be each a little more than half as
large. A drawing was next made of the.smaller specimen enlarged to
correspond fo the larger fragment, which drawing is seen in ,the posterior
third part of fig. 9. As this yostabdomen corresponds very nearly to
that of the Isotelus megalops as shown in .cast No. 25, accompanying
Dr. Green’s monograph, I restored the animal in the proportions of that
specimen as shown in figure 9. I have unquestionable .authority. that
the post abdomen of my specimen was 7 inches long, and this in'the ge-
aus Isotelus is very uniformly one-third of ‘the length of the entire ani-
mal, giving the entive length 21 inches.’
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I am not quite sure that my specimen is not actually an overgrown
megalops of Green; the character “cauda suborbiculari limbo lato,”
applies exactly, and the only definable difference which I can perceive
between Dr. Green’s specimen and my own is, that the length of the
post abdomen in his specimen is two thirds of its width, while in mine
it is less- than two thivds. 'The size, which is hardly a charater, is very
different, his being 5 inches, and mine 21 in length. I merely propnse it
as a new species; under the name of maximus, leaving it for those who
have the means of more extensive comparisons than I possess, to deter-
mine the question. o

I 'have casts of my specimens which I should be pleased to forward to
naturalists desirous of examining them.

Bald hill and Cave hill.

To the north and west of West Union are several similar outliers of
the cliff limestone quite elevated above the surrounding country and com-
manding extensive prospects. Their geological position is the same as
at West Union, their tops being at the top of the cliff limestone. In altis
tude, as they are in a direction opposite to the dip, they are higher than
West Union—DBald hill near 50 feet, and Cave hill near 100. Bald
hill is qute an insulated elevation and would be an excellent observatory
in a trigonowmetrical survey of the county. Bearings* taken at Bald hill:

Distant KNnob eesreerrerreeoioiiissennrisranaie vermnrare coee ... 118%°
West Union with high knobs on each side about 1 deg. distant; 128%
JNOD v eerernee trernseienr cennirarn careonnsensiesieemienssesaaie sesnenenes 131

I{nob T Y A RLLIEL LRI Y 133!

A pleasant farm and a fine spring are found on the top of Bald hill,
but the marl at the south side is “bald,”’ whence the name.

Cave hill is a mile or two northwardly or northwestwardly from Bald
hill, and has a broader terrace, but a narrower pospect. ques Gibbon
has a good farm upon it, and to be near the fine spring, which flows out
at its geological place, the top of the great marl deposit, has placed his
honse on the lower  declivity of the ciiff limestone some distance from.
the road. Near the road is the cave which is entered by descending into
a conical crater or “sink hole.” There are several of these sink holes
in the neighborhood, which indicate that the rock is cavernous to some
extent. I had no light and did not explore the cavern further than to
proceed beyond the light of the entrance in order to take the temperature,
which I found to be 54 degrees, the external air being 90.  Mr. Gibbon’s
spring had the same temperature as the cave.

‘Barometer at Gibbon’s spring, August 10:c.-eee ceserereeinrms oe 7401
3 (%3 ‘f house ......................................... 7393
3 13 lhe cave,’ outside ........................ besesaseanane oo 7386
«® « the lop of Cave hill B T erasseserareans 7371

. These bearings ire reckoned from north, eastwaradly, quite round the circle.

33 poc.-No. 22—GEO. REP:
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Heights above the spring.

Bpring:eecsereee se senteei s cerees nees erreerennee 00,0 4,
House..--...u...........,......----..‘.......-......~..............--.... 27_6
(o L L T PO PP O P O PP PRI R TP PP TPYPFPITRRTSTRRISVRRIPRINI 9 B
Hill tOp T T TP TSN N 103.5

The Brush creek Forge and Split-rock hill.

The forge is about five miles a little south of east from West
Union, on the west side of Brush creek, from which it receives water
by a dam above, todrive its machinery. Itisat present an appendage
to the Brush creek furnace, being used to manufacture the pig iron from
that furnace, into wrought iron blooms. In the greatest number of
cases the people seemed entirely ignorant of the mature and object of
the geological survey. Mapry of them had never heard of it, and
viewed me as a man deranged, or some kind of a wizzard speculator,
my barometer being’ a divining rod, with which I extracted “goold”
from their soil. Not so with men possessing the intelligence of Mr..
Fisher, the proprietor of the forge, und a partner in the furnace com-
pany. By observation thisgentlemanhad become a practical geologist
with_reference to all of the useful materials in his neighborhood. 'I
felt very much at home while enjoying his hospitality and conversa-.
tion. At the forge, Brush creek bears close against the hills or the
east side and leaves a bottom ot intervale on the west. This bottom:
was overflowed in the great flood of 1832 by the back water of the
Qhio, which came into Mr. Fisher’s house. This fact enabled me to
fix a point of altitude from which to start my barometric levelings.- I

assumed the height at Mr. Fisher’s dwelling to be 82 feet above low
water at Cincinnati.

Ascent of Split-rock hill, near the forge.

This ascent was made in company with Mr. Fisher, and the section
was found to be almost identical with that at West Union, with the
exception that the little marl deposit seemed to be encroached upon by
stone, and the slate caps the top of the hill as an outlier. The follow-
ing are the heights of the several points as indicated by the barometer:

Mr. Fisher’s house above low water at Cincinnati--sssee-erese- 82 feet.
Top of the blue limestone -+ ... o, . 100

Top of the flinty limestone, at Hazelet’s-----:n----.‘---------------- 189

Bottom of the cliff limestone at Hazelet?s . ees vvereerriearsseerees 325
T()P Of LI e e enetieriiit it iiir e cee v ene ae Cessasoneans ceesssssniane 465
Top Of the Nl ceretaiiiiiiiiiiiiiiiii et cress vannncssasanesees b24

The great marl depusite which seems here to be thickened to 136
feet, presents-a broad slope of “cove land” on the hill side,covered with
a fine growth of sugar-tree. On this slope, Mr. Hazelet has made a
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farm which has lately been nearly ruined by slides. The whole sur-
face has moved and thrown itself into fissures and ridges. The cliff
limestone, as usual, presents a quarry stone in its lower stratum, but
is rough and fossiliferous in its middle and upper layers. A narrow
spur of the cliff about three-fourths of a mile south-east of the forge
forms an insulated and almost inaccessible rock, which is quite a cu-
riosity. It is 53 feet high, presenting a level terrace on the top, 92
by 36 feet. The upper part of it is a tolerably pure limestone, the
lower part is a loose arenaceous limestone filled with large corallines,
and disintegrating by asmospheric agency, has been reduced to 10 to
20 feet in width, leaving the upper portion standing like a head on a
small neck. Three sides of this are over-hanging and inaccessible.
At the fourth side it has been split from the contiguous hill and the
clift has opened about two feet, from which circumstance 1 ventured to
give it the name of Split-rock. I made a sketch of it as seen from be-
Jow,and Mr. Cleveland has drawn it upon stone, as seen in fig. 10, It
is remarkable that although thus insulated and scarcely covered with
soil, the flat top of Split-rock bears a grcat number of herbs and small
trees. [ made a catalogue of such as | saw there. Red oak, black oak,
chesnut oak, cedar, pine, ash, sycamore! water maple! box-elder, red
‘bud, butternut, hazle, hornbean, hydrangea sumack, 3 leaved sumack,
June berry, mullein, balm, (monarda), sandwort, yellow flax, sassafras,
grass 4 species, saxifrage, white plantain, columbine, eupatorium,
ferns 4 species, houndstongue, strawberry, blackberry, raspberry,
huckleberry, cinquefoil, thistle, garlick. Many more might be found
by watching them through their season. It 1s evident that the rock
itself is concave on the top, and includes within it a reservoir of water
to which the roots-of the plants descend. Immediately above Split-
rock, and beyond the cliff, commences a gradual swell of soil formed
by the disintegration of slate, and producing cedars, pinesand chesnut
oak, which last tree, in this neighborhood, furnishes the tanner’s bark.

Bearings fromsplit rock.

Mr. Fisher’s house«-«-t-eeee- Ces evevensan srrsneres are 348° or N. 12° W,
Greenbriar hill ccvreerieiaininiiin . 1143° or 8. 654 E.

Greenbrier is about 2 miles distant from Split-rock, and is seen
from West Union.

Bearings from the top of Split-rock hill.

Steam furnace knob ceeess vevesenes ebeeneeeratereriraeaenienins . N. lﬁiz E.
Fort hilliceieesimmamuiiiiiiiiiiiniiiiiiiniiirinneoecies v Ig, 11 OE.
Gap and knob in Highland county-.- veereeeneseenen N, 69 8 T3° EL

The above are the magnetical, not-the true bearings.

The Iron Ores of Adams county.

The Brush creck iron ores lie in basins of_lirpited extent, apd irregu-
lar form, in the cliff limestone, apparently in its upper portion. The
ore seemes originally to have been pyrites in huge nodules, and colles-
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tions of nodules in the rock. Where these became uncovered and ex-
posed to the influence of water, and the lime which is more or less
intermingled, a decomposition ensued, the sulpher was abstracted and
the hydrated peroxide of iron remained. Wherevertheore is covered
by stone, and the agency of the weather excluded, it is still nodular
pyrites somewhat decomposed. In one instance a drift was made into
an ore bed, under the rock at Brush creek furnace, and plenty of
heavy, beautiful gold-like ore procured, “but so full 6f salpher that it
could not be worked.” The fact of the decomposition of the pyrites
by lime, was made evident by the occurrence of sulphate of lime sur-
rounded by oxide of iron.

Brush Creek Furnace.

Mr. Fsher, who had entertained me very hospitably at the forge,
accompanied me to the furnace, where I rcceived every attention ne-
cessary for my comfort, from Mr. Stuart and family.

The furnace stands on the south side of survey 2615, and close upon
the stream of Cedar creek, the waters of which drive its machinery.
Geologically, the furnace stands near the top of the flinty limestone,
and has the ¢ cove land” of the marl slope, on each side of the creek,
between it and the cliff limestone, which, in bald and overhanging
escarpments, overgrown with cedars, terminates the view. It was
erected in 1811, by Paul and McNickel, of Pittsburg. The ore was
thought to be nearly or quite exhausted—the furnace finally aban-
doned and sold to the present proprietors, Messrs. Stuart and company,
who, in the present year, have opened a new bed of ore, and with 12
hands, during 119 days, made a blast which produced 200 tons of pig
iron. Mr. Stuart’s house is 56 feet above the bed of Cedar creek.
Cedar creek 1s about one hundred and sixty-five feet above low water
at Cincinnati. The bottom of the cliff,91 feet. Top ofthe cliff, 151 feet.
15 ft. below this is the ore bed. The soil above the ore is red, like burnt
ochre. This appearance is very common in Adams county, without
any workable ore below it. The ore itself is in cellular nodules, be-
ing in thin plates or laminae, forming the partitions of the cells. The
cells themselves are often filled with a bright fine plastic yellow ochre.
The cliff limestone, in this vicinity, is exceedingly rough and sandy,
abounding with cyathophylla and large corallines. In the ore bed, it
seems to be disintegrated, lying in detached nodular masses mixed with
loose caleareous and silicious sand,  The ore at the steam furnace is
exhausted, yet it is kept in blast by ore brought from a distance. Mar-

ble furnace is deserted; yet Mr. Summers, the present proprietor, has
a delight(ul farm at the lacality.

Ascent of Furnace hill, from the Brush creek Furnace.

In company with Mr. Fisher and Mr. Stuart we ascended to the south-
gast, and presently came to the slate or shale formation. The rock does
ot crop out, but exfoliated masses of slate appear in the soil in scales
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1to 2 inches in diameter and perhaps an eigth of an inch thick. Under-
shrubs become abundant. I was strongly reminded of the origin of the
name of the contiguous stream. The huckleberry bushes with ripe
fruit abounded in the open places. Among other trees, the chestnut be-
gins to show itself, which is, I believe, scarcely seen to grow in the lime-
stone region. Afier ascending several sharp acclivities, one of 30 deg.
and another of 35, we came to the fine-grained sandstone, where it had
been quarried for furnace hearth stones, in a stratumn 3 feet thick. ~ This
point is 707 feet above low water at Cincinnati. Barometer, 736.4 mil-
limeters; thermometer, 16 centigrade. Ascending still further, we came
to the top of the hill, where the barometer stood at 733.8 millimeters=
28.596 inches, and thermometer at 16, centigrade=61 degrees F., a cool
place for 10 A. M., July 12. 'T'his would give a height above low
water at Cincinnati of 797 feet. The top of this hill is a level terrace
of some acres having a deep rich soil, and producing a heavy growth of
timber. It divides the waters between Cedur creek and South fork of
Scioto Brush creek. Since examining my notes, [ have come to the con-
clusion that this was near the top of the sandstone stratum.  On descend-
ing, we saw abundance of game. Squirrels, rabbits, and wild tm kies pre-
sented themselves, and I was told that deer were also not uncommon.
Indeed this could not be otherwise in a country so thinly inhabited as
the eastern part of Adams county, with abundance of mast for food, and
dense forest for shelter.

Some observations on lhe northeastern part of Adams county.
From Sample’s tavern at the “crossings” of Brush creek, 9 miles from

West Union, the ascent to Jacksonville presents a section almost identi-
cal with that at West Union.

From the water to the bottom of the flint limestone, is:--.- 58 ft.
F]lﬂl ]imestone ...................... O e 3 | ft_lOQ
TOP of Marlee i s 96 205
Jacksonvilleeseeeeroee voveaiiii i 76 281

The bed of Brush creek is then about 25 to 30 feet in the blue lime-
stone, and Jacksonwville near the top of the cliff limestone. The sur-
face of the country from Brush creek furnace to the steam furnace, and
from Jacksonville to Locustgrove lies on the cliff limestone, is nearly
level, with a thin soil, often ash colored or almost white, producing nat-
urally white oaks. With good management it produces wheat, but some
of it, even where it is settled, needs more nursing than it is likely
to receive. The cliff stone in these places is more porous and arena-
ceous than elsewhere, and at Locustgrove, it has disintegrated into a
kind of sand and gravel through which a plough may sometinves be driven.
From Jacksonville to Locustgrove, the stone, in its cut-croppings, exhib-
its numerous nodules of spary crystals which the treasure hunters have
christened “silver blossom,” and have wasted valuable time in useless
and agsurd explorations.
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These spary nodules sometimes graduate or blend into a black sub-
stance, which gives opacity, and the spar adds lustre 1ill there is an a
pearauce quite like Galena or lead ore. This has served still further to
excite the imagination of dreamers. This black substance should be
analyzed.

Ezamination in the vicinity of the Steam Furnace.

The stream on which the furnace stands is small, but yet has cut
a channel deep in the rocks; and, falling rapidly below the furnace,
presents; within one fourth of a mile, perpendicular cliffs 70 to a hun-
hred feet high. At the point where it has cut quite through the cliff, and
makes its bed in the great marl stratum, the channel opens on the
left into a slope of 30 degrees, while the .cliff is perpendicular or
even overhanging on the oppoesite side. 'The slope on the left is formed
by the surface of the marl, which baving no other solid materials than
the thin slaty limestone which traverses it remotely, will not lie steeper
than 30 degrees, or an elevation of 5 feet in 10. 'L'he coutinued rains of
a wet season had so softened the soil on this slope, which does not per-
mit the water to sink away, that with all of its load of trees, rocks and
springs, it had slidden into the stream below, leaving the grooved blue
clay marl bald for 100 feet in length up and down the slope, and 2 or 3
hundred in breadth.

As this marl stratum extends, I believe, over the whole of the eastern
and middle parts of the county, it presents, in the valleys of the streams,
peculiar slopes commencing immediately under the cliffs, where they
abound with. copious cool springs. (Temperature, 53 to 54°.) Having
a large portion of lime in its composition, it communicates great fertili-
ty to the soil. It has already been’ noticed that such lands are called
“cove lands.” If this marl were dug out and applied to the poor soil
ou the terrace of the cliff rock, it would undoubtedly fertilize it. The
bluff opposite to this avalanch, is a picturesque object, and its outline
near the top resembles the profile of a Turk, and received the name of
th Turk’s head.

The rocks through this ravine, were all feebly effervescent. The
lower portion, about 20 feet thick, is a tolerable quarry stone, and works
like a sandstone. The middle portion, 15 or 20 feet, is slaty in struc-
ture, but still contains lime. The remainder, 60 or 70 feet, is a ragged
nodular rock, including the ore beds.

Ascent from the Steam Furnace to Grassy hill, 15 mile east of the Furnaee,

As might be anticipated, the land in the neighborhood of an iron fur-
nace is soon stripped of its timber, and a naked mooreland dreariness
prevails. Wood roads, copsewood, aand “coalings” are the features of
the scenery. We made our approach to the hill through an old wood-
road, and at first passed over the common oak terrace of the cliffstone.
As we advanced and gradually ascended, we came to the huckle-berry
bushes and the chestnut trees, the signs of the slate region, and finally
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leaving the beaten path we entered the “tangled thicket” to ascend the
sides of the terminal cone of the knob, where we learned practically the
origin-of the name Brush creek; for the brush was not merely close set,
but numerous grape vines passing horizontally from one young chestnut
shoot to_another, disputed every rod of our pass. On the slape sides of
the hill, was abundance of a broad leaved, cutting grass, (andropogon,)
and a fern, (osmunda,) both indicative of a wet soil. We finally arrived
at the top, which is a terrace one or two huundred feet wide and a thou-
sand feet long, nearly destitute of trees, hut covered with grass and copse-
wood. We took our station on the southeast brow, from which several
bearings were taken:

Jacksonville, W. 120 S.coiiiviimiiiiiicninieinn, 2681°
Steam furnace, the same, W. 130 S.ceceven veniiiinenniennnen. 268%
West Union, W. 4759 S.reerrerenrnniniiieiiiiiei 29924

Four other knobs, not more than one and” two miles distant, had the
following bearings:

First ceeseervensenninns U PR . 206°
Second ...................... sesveecas eere s eesemsesecaresseeressiennne 1973
TRird e vcoveveeverarenernernnenanss sernes N 177
Foqrth ...................................................................... 167
A distant precipitous knob, (Greenbriar?)-ceeriiiainiiinn 1954

Knobs to the northward, about Sinking spring.

TIESteeveere o seervennesaronneneimneineseasaiies cores crnsnenrnaninseese. 34240
Second .- ve veressise srsesess sessveseaien est serescesenarenas seeens 344
Third.--.- -- T 345
FOULLR veerererer oo sevarennenimemniensarcsisriinas seees ceseeas 3464

Knobs to the right of W. Union.

TFIYSE rovereronrensnnsecansunrasossnscomterinissreetionsiucionntseseascss 23632
ECONd e rrrers tont rurmrri s mete e 238%
TPhird s seeeeeree crerarmrmssomssersioniines ee veasesanne Tesen sessreneneas - 941%
Fourtheescveevareeerniniceniiiiiiie om P 2433

From this last a high ridge extends five or six degrees further to the
west.

Barometer, July 14, 12 A. M., 739.4 millimetres; temp. 26.5, centi-

rade.

The beight of Grassy hill, obtained barometrically, was 735 feet above
low water at Cincinnati. = The top of Grassy hill js within the region of
the fine sandstone, but that rock does not appear in place or in regular
layers. Fragments of it are abundant, some of them bright red, and so
much rolled down the slopes that I was unable to determine where the
slate commences.
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Vailey of Scioto Brush creek.

On looking over the -map of Ohio, it will be seen that the eastern
part of Adams county, the contiguous parts of Scioto and Pike, are to
a great extent destitute of towns, roadsand other marks of'settlements,
except in narrow valleys along the borders of streams. This region
is a sort of desert, consisting of broken and precipitous knobs of slate
and sandstone, often covered on the slopes with a talus of loose frag-
ments of the latter rock. Through this region I passeg by descending
the north fork of Scioto Brush creek, ascending the south fork of the
same, and descending the lower Twin, to Rockville.

At Locust Grove, where our journcy commenced, I received much
valuable information from Mr. Cannon of that place.

Ascending from the waters of Crooked creek, at Locust Grove, we
reached the summit, between it and the waters of Scioto Brush creek,
within half a mile, Here a barometrical height was taken. From
this point, the knobs or slate hills, capped with fine sandstone, are-
seen eastwardly, ranging north and south to an indefinite distance.
Our first view of Scioto Brush creek, showed it in a deep channel in
the cliff rock, surmounted with cedars. So firm and thick is that stone
in this place, that it sustains itself in over-hanging nrasses, projecting
over the water in some places 20 feet. The upper part of the rock
merely overhangs, leaning rather beyond a perpendicular, while the
lower part has been undermined or cut away by the stream, which
almost conceals itself under the cavernous base. As we came upon
these waters, sheltered thus from the scorching sun in a hot day,
several boys were enjoying the luxury of a cool bath in one of the
lagoons of the stream. This fact, not precisely geological, in itself;
showed that the soil in the neighborhood was habitable, and productive
in young shoots of the human species. - Plate No. 13, shows a sec:
tion of the channel and contiguous chiff,

A barometrical observation was taken at this place. (See appendix.)

As we proceeded down the creek our road was often very rugged,
lying over the rude slopes of the naked cliffs, as we descended and as-
cended across the channels of the small rivulets. On these slopes the
stone had often the form of stairs, with occasionally a perpendicular
rise of 20 inches. At the distance of about 6 miles from Locust Grove
we arrived at Mr. Smalley’s, to whom we had been directed for in-
formation relative to the sulphur licks which oceur in that neighbor-
hood. Here the cliff limestone, over which we had been traveling; is
covered by a slate hill, and sinking still deeper and deeper as it pro-
ceeds on the line of the dip, disappears altogether beneath the surface
at a short distance to the eastward. Even above or west of Mr. Smal-
ley’s, on the north side of the creek, the slate shows itself in a bald
perpendicular side or mural escarpment of a knob. [t is at this junc-
tion of the slate and limestone, that the sulphurious and chalybeate
springs make their appearance. At Mr. Smalley's, and just above the
level of the contiguous stream, and a few feet below the top of the
‘imestone, is a spring discharging about 50 gallons of water per minute






No. 13 L

___ ==

24 .Z’ele r

SECTION orthe Cliiiiel orScwoto Brish

Crecle 4 Wiles L.or Locust Grove

BY JOHN LOCKE.

Doolighed Munson Cun.



[ Doc. No. 22.] 257

at the temperature of 54 degrees, and giving the name to the neigh=
borhood, of the “Big Spring.” In about 10 feet above the spring
commences the slate and rises into a mountain, capped with sandstone,
fragments of which have rolled to the base. The slate or shale for-
mation commences with about 10 or 12 feet of clay, which separates
the slate proper from the limestone beneath. Along the base of this
hill, and -at the margin of the fork, the sulphur springs appear for
perhaps a quarter of a mile. The quantity of water is small, but
highly impregnated with “sulphur,” (sulphuretted hydrogen,) having
the feeted smell, the nauseous taste, the black mud, and, as it runs
off, the milky precipitate which characterize such springs generally.
That they contain saline matter is evident from their having been
the resort of buffaloes, elks, deer, &c., before the country was settled,
and from their strong attractions for domestic animals at the present
time. Hogs, catile and horses were wading in the black mud, as if
they were swimming in voluptuousness. Mr. Smalley informed me
that cattie accustomed to the springs could scarcely be sold or retained
at a distance from-them. They had been known to return from a
distance of 20 miles to revisit them. On the opposite side of the
stream, and in a shallow depression of perhaps an acre, wild animals
used to congregate and lick the soil, keeping it constantly bald of
vegetation. Indeed the immediate depression of 3 or 4 feet, which
takes place rather abruptly, is supposed to have been literally eaten
out by herds of wild animels operating upon it for ages.

There seems to be. no spring or source of salt within this shallow cia-
ter; and I came to the conclusion that its clayey impervious bed was a
receptacle during wet weather for the saline lixivium of the surrounding
springs where it afierwards became concentrated by spontaneous-evapor-
ation. With this view of the subject, I ventured to discourage any dig-
ging for brine below. Viewing the springs as an emanation from the
slate which lies above them, [ ventured to discourage the experimeut of
boring which bad Leen proposed by the preprietors. T have lost the
memorandum of iny baromelrical observaiion at Smalley’s springs. “The
height is, however, about 250 feet above the level of low water at Cin-
cinnati.

On descending the creek below Mr. Smalley’s, the soil is thai form-
ed from the slate, and becomes deeper and better adapted for Indian
corn, (maize,) and grass, than that lying on the limestone which is rath-
er a wheat soil. 'The road becomes smooth and the mud less sapo-~
naceous and adhesive than in the lime regions. Oun the botloms
and little terraces of the hills where soil can accumulate, it is a light
black allavion and bears the sugar tree and the black walnat.

At Mr. Thomas Thompson’s, a fraction of a mile east of Adams
county, and within the limits of Sciote, we took lodgings. Here, as
the saudstone, in consequence of dip, is coming lower and lower on the
hill caps, the road begins to be impeded by numerous fragments of it,
which have been detached from their place and roiled over the slate
to the bottoms of the hills, along which the road runs. The streams
also bring down great masses which from the soft- nature of the rock,

34 .poc, NO. 22—GEO. REP.
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get quite rounded in this short distance, taking the appearance of
large water-worn pieces of granite. The bpttgms ot alluwons' are
very fertile and afford good farms. As this is within the Militar
District, the locations of lands has been made to suit the taste of the
purchasers. These narrow strips have been taken up, while the bar-
ren hills are still the property of the government; uffording, however,
a fine range for the cattle and hogs of the scattered nhabitants, and no
small quantity of lumber, such as staves, hqu—po]es and tanner’s bark,
which are unscrupuleusly taken from the public lands. Indeed, there is
a vagrant class who are supported by this kind of business. They erect
a cabin towards the head of some ravine, collect the chestnut oak
bark from the neighboring hill tops, drag it on sleds to points accessible
by waggons, where they sell it for perhaps two dollars per cord to the wag-
goners. The last sells it at the river to the flat-boat shipper at six
dollars per cord, and he again to the consumer at Cincinnati for eleven
dollars. Besides this common trespass, the squatter helps himself out
by hunting deer and coons, and ’tis said occasionaly by taking a sheep or
a hog, the loss of which may very reasonably be charged to the wolves.
The_poor families of the bark catters often exhibit the very picture of im+
providence. There begins to be a fear among the inhabitants that specu-
lators may be tempted to purchase up these waste lands and deprive them
of their present advantage of ‘range’ and lumber. The speculator must still
be a non-resident and could hardly protect his purchase. The inhabitants
have a hard rough region to dedl with and need all of the advantages
which their mountain tract can afford.

On leaving Mr. Thompson’s, we were obliged to advance perhaps 3
miles further into Scioto connty, in erder to reach the “south fork,” which
we proposed to ascend to the heights and descend on the other side to
the Ohioriver. For a mile or two, Mr. Thompson accompanied us and
showed us on the road a chalybeate spring, which deposits a tufaceous
iron ore. About 2 miles below Mr. Thompson’s, seeing the sandstone
crop out on the hill side, we ascended the knob to the top of it. The
following are the barometrical observations:

August 13, 6 A. M. at Mr. Thompson’s—barometer 751.6; tempera-
ture 16° centigrade.

9 A. M. at surface of the creek .- SURTI VIS PPIPIN 754.0; temp. 27°
At the top of the slate.++-ee-- eer erieerteen e 750.5 ¢ “
10 A. M. at the bottom of sandstone:«.«.vveeeenns 74977 ¢ “
Attop of the hilli e ovvvvvenie i 742.0 & “

It appears from these observations that the hill was 414 feet above the
water of the creek. To this add 203, the approximate hight of the wa-
ter above low water of Ohio, and we have the whole height of the knob,
617 feet.

I met with several personal incidents in which even life was endanger-
ed, but I have studiously avoided a narrative of them in this report.  As
the following disabled me somewhat for a time {rom the usual very ac-
tive mode of prosecuting my pursuits, I venture to present it.



[ Doc. No. 22. ] 259

In preparing to ascend we had driven the wagon qute out of the
road and tied the horse securely to a tree. On descending we found the
horse had been untied and led into the road, while a long-nosed, lank-sided
species of hog common to this region, was a little ahead with a sheaf
of oats in his mouth. It appeared as if the plan had been laid by
some “native” to have the hog with his oats entiee the horse, and the
horse pursue and impel the hog. This exhibited a grade of wit certainly
not very high in the scale, but yet quite as high as a large proportion of
that which seems to be very self'satisfying toits author. The horse being
too well disciplined in his duty of eighth geological assistant to be guilty
of any‘such insubordination, kept his ground. We seated ourselves and
proceding a few ‘rods, met a man with a load of oats who seemed not
wnclined to give an inch of a road which was only 6 feet wide, but beck-
oned to usto turn out upou the side hill. Having been in a habit of
driving over almost every thing, I thought I could safely do it. But being
heavily 1aden with boxes of specimens, and, having my little son in the
wagon with me, I was unable to keep its balance, and in turning again into
the road it upset. Having my barometer slung to my back, and taking
care of it and my son I received the shock upon my hip bent laterally, which,
although the bones were neither broken nor dislocated, was so much in-
jured as to give acute pain, and disable me from walking. The climb-
ing of hills to take their altitudes was therefore interrupted for sometime.
Fortunately neither my son nor my engineering assistast, the barometer,
had received the least injury. Itis probable that I had been taken for some
speculator looking out for some of the precious land of those knobs.
This idea is not quite so absurd as it might seem, for the tops of
them have often a flat terrace of from 15 to 50 acres of excellent soil
lying however 6 to 7 hundred feet high aud destitute of water. How
would the knobs answer for the raising of sheep?

After leaving the limestone at Big Spring, 9 miles above the Junction
of the West with the South forks, Scioto Brush creek changes its char-
acter, becomes more sluggish, and forms long, deep lagoons, filled with
lilly pads, Nymphea, odorata, and Nupharlutea, the former of which, so
far as I have observed, does not thrive well in limestone or hard water.
Large masses of dead leaves are occasionally found almost obstructing
the stream, or driven, with the drift wood, upon the slope of the bank.
That the inhabitants should occasionally suffer, as they actually do, from
fever and ague, is not surprising.  Between those lagoons the stream
falls over a bar of sandstone gravel, blackened with sulphate of iron de-
rived from the slate, and the astringent matter from the oak leaves. The
same characters occur on the South fork, for 10 or 12 miles. About 4
miles above the junction, and on the South fork, which we ascended, a
slate bank -presents itself at the side of the stream, which bears against
it. We waded across to examine it. The bed, or bottom of the stream,
is of slate, nearly level, and covered by water about a foot deep. The
bank itself presents a face of slate 40 or 50 feet high, so steep as to be
utterly inaccessible, disintegrating and falling into the stream In masses
of small plates. Above this point we found the broken sandstone to be
mostly absent, and the road to be vastly improved again; some of the
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bottoms are broad and afford a heavy growth of beech, sugar tree, and
poplar. On one of these bottoms is a beech marked for the line between
Adams and Scioto counties. " It is hacked almost “to death” from the
bottom 10 or 12 feet upward. The tree, originally a large and fine one,
had evidently become an object of persecution by every rough handed
axeman who’passes ; for recent scores are numerous. It is truly a re-
publican tree, first made to bear a public badge, and then endure the
marks of public malignity. Wild and secluded as this region is, many
of the farms afford to industry its proper reward of comfort and compe-
tency. In the absence of saw mills, sume of the hewed log barns are
in very superior style for that species of architecture;being 40 feet long,
30 wide, and 20-high, built with permanence and even neatness. Some
neat brick dwellings have been erected. Mr. John Wycuff’s farm is
quite a desirable one. Etis only those who waste their time in coon and
deer hunting, and fishing for minnows, who are in abject distress. The
settled inhabitants appear to be temperate,-religious, industrious, grave,
civil, and hospitable ; and I felt happy in being separated entirely from
grog-shops, cigar smoking, and “black-legs.”” Having travelled 16
miles I took lodgings at the house of one of the pioneers of ‘Ohio, Mr.

John Williams. His place is 13 miles from W. Union, and 12 from the
Qhio river.

Slate at John Williams’s.

The slate or shale stratum, 251 feet thick, has been well described by
Professor Briggs in his report of last yeat., In its place it appears to be
a massive rock of considerable solidity, often standing in cliffs nearly or
quite perpendicular, tor ‘70 or 100 feet in height. 1t is separable into
very even thin lamin®, and appears as if it would answer for roofing; un-
fortunately it disintegrates on exposure to the weather, and falls into smalt
pieces. It is very bituminous, and when heated will burn with a bright
white flame. Sometimes the slate banks themselves have become acci-
dentally ignited, and have burned for several days, but in general it will
not support its own combustion. .There seems to be no workable coal
in the slate stratum. ¥t contains sulphuret of iron, both in brassy or sil-
very nodules, and intimately and impereeptibly blended with the slate
itseif. This sulphuret decomposing, forms copperas and allum, which
effiorese in the clefts of the rock, and, by solution, form chalybeate wa-
ters. The slate includes also septaria ladus helmontii, or large rounded
masses of impure blue limestone, often a little flattened and cleft, the
interior being filled with spary crystals of carbonate of lime, or sulphate
of baryta. Although the slate bank of Scioto Brush creek, at Mr. Wil-
lams’, is only a few feet in height, it shows all of the above characters
strikingly marked. 'The accompanying plate, No. 12, is a section :

The strata of clay are slightly indurated and cracked by vertical and
oblique seams; hence it is represented in the section by hatchelted or
crossed lines.

The strata at this place have a local dip or undulation. On a line
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bearing N. 60° E. 580 feet, the dip is 62, and on another bearing N.
37° 150 feet, the dip is 2# feet.

About one-fourth of a mile below Mr. William’s, the nodules or
septaria of limestone assume the form of globes either perfect or a
little flattened,and are singularly marked with parailels and meridians,
like the lines of latitude and longitude on an “artificial globe;” one 3
feet in diameter lies at the water’s edge broken into two hemispheres;
another, 9 feet in circumference, lies in situ, half raised above water
in the middle of the stream, with its axis nearly perpendicular. The
raised hemisphere and its reflection in the water, make, in appearance,
a perfect globe, as really exists. The equatorial part of this globe is
alittle raised, forming a kind of ring like that of Saturn. T'wo others
are in the perpendicular bank, 20 feet above the water, one of which
is not a perfect globe, but a double conoid. I made a sketch of this
extraordinary scene, which Mr. Cleveland has drawn very faithfully
onstone. See the annexed plate No. 11. The meridians are marked
by fissures, as if by a shrinking and splitting of the globe, exactly as
would happen if they were turned in a lathe out of green wood, and
suffered to shrink, the outside more rapidly than the inside, and con-
sequently to split. These fissures are filled with crystalline spar.
The parallels are the impressions of the slaty strata or planes, and
often leave the equator somewhat raised at the parting of those strata,
as shown in section No. 12, which is placed before No. 11. The po-
sition of the globe is of course with its axis, perpendicular to these
strata. So singular a production could not fail to excite some specu-
lation as to the mode of its formation. The oblate spheroidal figure
of some of these bodies always flattened on the top and the bottom,
shows that the substance of the globe was somewhat soft and yielding
at the time of the deposite or final setting of the slate, the layers of
which are not interrupted by the globes but are bent or wrapped
around them like blankets laid over them. The fissures have evi-
dently been formed, not by desiccation and unequal shrinking, but by
compression from above and below, swelling the central axis or cylin-
der, producing the same relative effrct; just as a ball of clay dried so
as to loose a little its plaisticity, being laid on the table and pressed
on the top by the fingers, would flatten and split open along down the
sides. The parallel markings or rings which run round the globes
are not fissures but obscure ridges, entering between the layers of
slate, the equitorial or middle one being the larger, and entering be-
tween the junction of the inferior and superior strata of slate, where
they wrap around and meet each other. The whole of this delinea-
tion requiring, apparently, the skill of the geometer becomes a very
natural result of simple causes. I am aware that this extraordinary
scene will probable excite the remark of such as can understand a sub-
ject better than those who have seen it, and are unwilling to admit any
thing as true except that which has come under their own limited
observation. Such persons will please to observe that I do not write
romance for a geological report, nor give “fancy sketches” for truye
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sections of geological strata. The ludus helimontii have always been
a curious subject to geologists.

Having finished my observations at Mr. Williams’s, I struck off for a
passage over the mountain, following a blind track, which is little
more than a drag for bark from the heights. We turned off imme-
diately to the left, leaving to the right our road to West Union, and an-
other to Rome, within a mile. We passed Wait’s steam mill, and pro-
ceeding S. 30° E. followed up the stream, our road lying indeed in its
very bed, which is composed of rounded fragments of sandstone of all
sizes up to 2 feet, and of indefinite depth, of course no water shows
itself in such a bed, except in time of floods. As we approached the
immediate ascent of the mountain we found sweet gum tree, the Li-
quidamber styracifolia, which is abundant. In about 4 miles we
came to the top of the slate, where commences the immediate steep’
ascent up the cliffs of sandstone. Here the barometer stood, Aug. 14,
12 A. M., at 7482, temp. 26:°C. At Mr. Williams’s,at 6 A. M., it had
been at 7533, 18° C. In the meantime the basal barometer had fall-
en 9 millimetres. 'The cliff then would be 4.2 millimetres, correspon-
ding to an approximate height of 145 feet. ‘

Our ascentto the top was arduous, but quite as moderate as I had an-
ticipated. The trees had been very much thinned at the top of the
mountain, which is a narrow ridge or terrace of perhaps one-third of a mile,
destitute of stone at the surfuce, and covered with bushes and grape
viges. A large species.of andromeda was still in flower, and a tall
spesies -of huckleberry or blue berry, which 1 bad never before seen,
was just ripening its {ruit. Some scattered hickories and oaks of the
forest still remain. A small oak tree on the side of the pathway marks
the boundary line between the townships of Green and Jefferson. Iam
inclined to believe the sloneless stratum of clay occupying this highest
terrace, to be the separation between the fine grained-sand stove and the
next superior formation, the conglomerate, which is succeeded by the coal
measures.

The barometer at this point stood at 738.2 millimeters; temperature
28° centigrade, just 10 millimeters lower than at the top of the slate,
which corresponds to a difference in altitude of 345 feet, which is the
thickness of the fine-grained sandstone, or “Waverley sandstone.”
Add to the above 145 feet, and we have 490 feet, the altitude above Wil-
liams’s.  Above low water of the Ohio at Cincinnati, this height is ap-
proximately 672 feet. .

Our descent into the head of lower T'win was more rugged than the
ascent had been; lying over the stair like edges of the layers of sandstone,
at an angle of 17 degrees, it was fearfully dangerous, and but for the saga-
c_llyb<])f our well trained Oppelousas horse, would have been acarcely prac-
ticable.

The barometer, at the top of the slate, on the south side of the ridge,
stood at 7479, 26° C. This, making allowance for the fall of the basal
barometer during the same time, 0.25 millimetres, made a difference of
only 20 inches in the altitude of the slate at the two opposite sides of the
hill. - After arriving again at the slate region, the sugar tree and its usual
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attendants made their appearance, and continued to occupy the alluvions
and moderate slopes quite down to Rockville. Nothing of peculiar geo-
logical interest occurs in this descent. There are at three points near
the road side, “slate banks,” as they are called, perhaps 70 feet high.
These are very steep escarpments, where the slate, by disintegrating and
falling off, leaves a clean bald view of the edge of the strata. The chan-
nels in the slate and limestone regions are mostly dry, except in times of
floods. 'There being no beds of clay or stone sufficiently impervious to
bear out the water, springs are scarce and the success of sinking wells
doubtful. Within 3 or 4 miles of the Ohio river we found some little
lagoons in the lowest places of the channel of the creek, at which we pro-
cured water, almost alive with small fishes, for our horse. At about 6
in the evening we arrived at Rockville, and took lodgings with the hos-
pitable proprietor, Mr. Loughery. A barometrical observation was imme-
diately made at high water mark, with which to connect the previous ob-
servations of the same day. It reads as follows:

August 14, 6, P. M., 754.5 millimetres ; 29° centigrade.

I am aware that in my account of this little journey, I 'have gone into
the details of an exploring tourist, but as I was in a kind of lerra incog-.
nita, a peculiar region, I thought my notes, pretty much as I put them
down at the time, might not be uninteresting or uninstructive.

The fine grained Sandstone at Rockville.

This is the stone used at Cincinnati and elsewhere, for building. It
is procured from Waverly, Rockville, an® several other localities, It
is the best building stone in the State,” and is scarcely surpassed in the
world. The grain is so exceedingly fine- that it appears when smothed
almost compact. Its color.is a drab and very uniform, varied a little oc-
casionally by iron stains. Its fracture is dull and earthy, but so fine and
soft as to have a peculiarly velvety appearance. It works freely and gen-
erally endures atmospheric agencies with little change, except that it
blackens somewhat from a decomposition of sulphuret of iron intimately
blended with it. Itenduresthe fire and answers well for the hearthstones
of furnaces. Its substance is chiefly an alluminous and silicious deposite,
alinost wholly destitute of any calcareous matter. It lies in layers or
strata nearly horizontal and varying in thickness from a few inches to
three or four feet, seperated mostly by simple joipts or seams, having a
little clay in them; sometimes by a stratum of clay, and in two places tra-
versed by a stratum of shale or soft slate 15 feet thick.

‘While I was at Rockville, the weather was showery, and the barome-
ter so fluctuating that I with difficulty obtained satisfactory results. In
the courge of eight hours I found it had changed so much by the weather
as would have amounted to near 100 feet of altitude, and the observa-
tions during that time were given up. “When the weather had become
more settled, I'obtained a suite of observations, from which I deduce the
following heights above low water at Cincinnati:

Topof the slate, - - - - - 261 feet.
‘White ledge, - - - - - 844
City ledge, - - - - - - 410
Beautiful quarry, - : - - - 4865
Iron stratum, - - - - - 517

Top of the hill, - - - 542
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. 8pecimen sections will give the best idea of this valuable quarry, be-
ginning at the bottom and proceeding upward, measuring each solid lay-
er separately.

Specimen section at Loughery’s Quarry.

1. White ledge, - - - - - 2 feot.
2. Stone, - - - - - - 0.5
3. Stone, - - - - - - 1.9
4. Shale with thin shells of stone, - - - 11
5. Stone, - - - - - - 1.90
6. Stone, - - - - - - 0.25
7. Shale, - - - - - - 1.7
8. Stone, - - - - - < 0.85
9. Shale, variable, . - - - - 2.00
10. Stone interrupted and nodular, - - 2.00
11. Shale, - - - . - - 2.20
12. Stone, .- - - - - - 1.00
13. Stone interrupted, nodular, and variable, - 3.00
Amount, 20.40

Out of the preceding 20 feet and four tenths, seven feet are shale;
leaving 13.4 feet of stone. Although the different layers of the sandstone
are geologically very much alike; yet, the minute discrimination for prac-
tical purposes, makes important distinctions and confines the present de-.
mand for stone at Rockville very much to two layers; the ¢“White ledge”
and the “City ledge’’—the onetramed from its color,and the other from
the great consumption of it in the city of Cincinnati. The white stra-
tum is the most perfect and beautiful stone in the quarry, but not so much
consumed as the city layer, becausesit is harder to work. The Trust
Company Bank in Cincinnati is, built’of it, and no structure in that city
shows so fine amaterial. The upper parts of thesandstone deposite be-
‘come more and more ferruginous and disintegrating,less durable and less
beautiful, and from this general fact, I venture to give my opinion that
the western escarpment where the bottom layers are accessible,as at Rock-
ville, will furnish the better stone. The quarry at Waverly furnishes
a good material, and I am not informed what part of the stratum is ex-
plored there.

‘The ““city ledge’ at Rockville, has a stratum of shale about 15 feet be-
Jow it, and another of about the same thickness above it, the stratum it~
self being 22 feet.

Specimen seclion of the  Beautiful Quarry” at Rockwille.

This quarry, from the Berfect parallelism, and, in many instances, the
uniformity of thickness of the strata, and from the length and perpen-
dicularity of the section which exhibits them, is well entitled to the epi-
thet so common with the French, ¢ belle”” or beautiful.

The following is the section, beginning at the bottom :
1st. Stone, 1.5 feet.
2d. Eight layers, each about 1 foot, 8.0

-3d. Six layers, each about 3 inches, separaied by 2 inches
) of shale, 2.7
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4th, Stone, 1.35 feet.
5th, Shale, 1.2
6th. Eight layers, each 3 inches, separated b¥ 1 ineh of
shale, 2.7
7th. Stoae, 1.0
8th. Stone, N d
Total, 19:15 {feet.

Out of the above 19 feet, there are only litile-more than 24 feet of shale.
This accounts for the exact lines in which the layers present them-
selves ; for I have found -the undulation of rocks about in proportion to
the soft material which is interstratified. The strata above this are on
an av;:rage 1 foot thick, separated only by seams, in one instance 3 feet
4inches.

Discoveries at Rockville:

Just above the Beautiful Quarry the stone dre marked with a veges
table impression as if of sea weed hdving regular stems with plumese
branches recurred in such a manner as to exhibit beautiful curls or cirri;
The rocks above the ¢ Beautiful” are miore ferruginous than those be:
low, and contain pyritous nodules sometimes globular., One rock on
splitting * discharged a cannon ball” fourteen inches in diameter.—
They exude a moisture which effloreses abundantly into a bitter salt;
probably the sulphate of Magnesia, Epsom salts. All'of the shales in<
cluded in the Sandstone reries do the same. The iron sratum is near
the top. In ascending the south branch of the Scioto Biush Creek, I

tcked up a nodule of'iron ore filled with entrochites and bivalve shells!
Bn ascending the hill at Rockville I found a detached mass one and a
half feet in djameter of the same character ; and on ascending the upper
quarry I found a stratum in place. It isabout 13 inches thick, light, po-
rous, tender, ferruginous, and abounding with castes of two species of
enchrinitral vertebrse. 1st. With joints unequal, abgut one fourth of an
inch in diameter. 2d. With joints equal about half an in¢h in diameter,
“thin edged, and radiantly grooved twith about 48 radiant lines. ’

There are also moulds of numerous bivalve shells, beautifully and dis-
tinetly marked. dndeed, this stratuni seeius to be a mass of moulds or
crusts of fossiis made of iron ore, perhaps originally pyritic, with the in-
tersiices filled with brown ferriginous sand. This fossiliferous stratum
is highly insiructive, as it shows that the sandstene has been formed in
ocean depths as well as the limestoae below.

It seems by the above heighis, that Mr. Loughery has 280 feet in thick-
ness of the sandstone. Say~140 feet of this is solid workable stone. An
acre of such a quarry, at 124 cents per perch, is worth fitteen thousand
and four hundred doilars. The limited demand; the selection of particu-
lar layers, and the local advantages and precedence which ourquarry musg
have over others, render such a calculation as the above, rather a mat-
ter of curiosity than an expression of any thing immediately available.
There are quarries of sandstone, probably of the same quality as those
at Rockville, several miles below that place, and 2li of the way up Erush
¢reek on the eastern side of it; but Mr. Loughery’s has ope advantage
ovei the whole of them. It is very accessible by navigation, and is so
bold an escarpment that it is easily stripped of rubbish which is throws
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down the Mill. Few persons unacquainted with quarrying, are aware
of the great draw-back occasioned by ‘‘stripping,” excavating, or clear~
ing away rubbish. '

Observations in the North puct of Adams, and the contiguous parts qf
Highland counties.

On my way. from West Union to Locust Grove, we were very hospita-
bly entained free of expense by Mr. Sumniers, the present proprietor of
the Marble Furnace. At or near.this place, the upper layer of the flint
limestone erops out and is an uncémmonly fine building stone, with
which the foundation of Mr. Summers’s house has been laid. At this
place also, the bed of Brush creek is no longer on the blue limestone,
but within the lower layers of the flint limestone. Mr. Summers’ spring,
like many others in this part of the couniry, is a copious one and of an
excellent quality of limestone water. I believe it comes from the bot-
tom of the great marl stratum. Its temperature on August 23d, was 54
degrees of Fahrenheit’s scale.

Our road from Marble Furnace to Locust Grove, was over the cliff lime-~
stone, with a soil producing a forest of ‘oak timber. ’

Locust Grove lies in the southwest corner of Benj.- Temple’s survey,
No. 3077. Geologically it oocupies the cliff limestone at a lower level
than its top.” We proceeded immediately, in company with Mr. Can~
non, to examine the sulpher springs in the neighborhood. Massie’s
spring isabout two miles northwestof Locust Grove,and north of Crook-
ed creek. Aswe decended into the channel of Crooked creek, I did not
find as I had expected, the great.marl stratum. Irs-place seems to be
occupied by thin layers of limestone. Although we travelled on that le-
vel which should have presented us with the cliff limestone, yet we
were surprised with its total disappearanee as we approached thesspring,
and in its place was found the sandstone in large upturned and-broken
masses. In short, it became evident that a region of no small extent had
sunk down several hundred feet, producing faults, dislocations and upturn-
ing of the layers of the rocks. The'spring has every property ofan excellent
sulphuretted water; on the west side of it, is a grey limestone, the cliff
stone rising about 15 feet, while at the opposite side of it is slate dippin
30 degrees to the east. Noris thisa mere local deposite, for I -found
it continuous and at the same dip for five or six hundred feet. Pro-
ceeding eastwardly, we-came to sandstone, a hill indeed composed of it.
Over this hill there had been a cart road for hauling down the oak bark,
and as the next sulphur spring lies beyond it, we determined to drive
over it. In this movement, a gentleman residing in the neighborhood,
mounted on horseback with his axe on his shoulder, proceeded in ad-
venee as a pioneer, to clear away bushes and wind falls.  Mr, Can«
nou took a seat in my wagon, and my son brought up the rear on horse-
back. Our progress was slow; for many bushes and fallen trees had to
be removed by our pioneer. At the top,the Barometer stood at 7438.
At the spring it had stood at 7493. The difference corresponds to a
height of 190 feet above Massie’s spring. The plants on this hill are
those of the sandstone formation, as the huckleberry and the chestnut.
Descending on the opposite side, we came to Mershon’s sulphur spring.
It comes out on the left or east bank of a small run having limestone on
the east, and slate on the west of it. The slate at this spring dips in a di-
rection opposite to that at the first spring, at the rate of 16 degrees, as
follows: Line of bearing,N. 6 degrees W.—Line of dip, W. 6 degrees S,
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As the top of the slate is found here imore than 300 feet lower than in
the strata in situ in the surrounding knobs,and as these strata are broken
and upturned, it is evident that this mountain at some remote period of
time, has sunk down from its original place, and I ventured to call it the
““Sunken Mountain.” At Mershen’s spring are found the Ludus Helmon-
tii or Septaria of th= slate. A few rods lower on the same run is the
«White Sulphur Spring,” like the othér two, coming nut at the immediate
contact of the slate and the limestone.

The several Springs compared.

Massie’s spring was formerly the property of the late Col. Massie of Chil-
licothe, and several buildings were erected by him, in order to make it a
convenient ‘“watering place,” several cabins and a bath house, all of
which are now entirely demolished. A =ection of a hollow tree called a
‘gum,” hasbeen sunk asa curb, in whichthe water wells up. 1t hasall
of the usual qualities of a *‘sulphureous water;” the smell, the perfect
transparency, the black mud, the sulphur film and the milky precipitate,
a8 itrunsoff. The temperature is 544 degrees,and it discharges about
five quarts per minute. The spring has one peculiarity. The mud at
the bottom, though black, has a tinge of purple, and in parts looks red-
dish, and hence it has been called the “Red Sulpbur-Spring.”

Mershon’s spring/has the temperature of 55 degrees, and is somewhat
inferior to Massie’s in the quantity and quality of iis water. What is
called the White Sulphur Spring, coming out from underneath a high
bluff is rather colder than either of the other two, being at the tempera-
ture of 54 degrees. It is rather a chalybeate than a sulphureous water,
and wanting the black mud at the bottom, which is clayey, has received
the name of White Sulpur Spring.

On travelling from Locust Grove to Sinking Spring, I found that a
tract large enough for a tewnship, reaching within a mile of Sinking
Springand extending several miles up Straigh: creek, was in the same
manner dislocated and sunken about four hundred feet, having been
originally knobs'of the height of those contiguous. 1in the bed of Straight
creek near Adams county line, the slate although at a level of 150 feet
below the cliff limestone, is tound with its whole thickuess of 250 feet,
outcropping at av angle of 29 degrees, and plunging southwestwardly to
an unknown depth, re-appearing again however,in the distance of one or
two miles, with i:s dip in the opeosite direction. On the Last side of
Straight creek near Adams county line, the upturned strata exhibit the fol-
lowing section, in which [ was surprised to find slate above the sand-
stone, but I presently discovered that slate to be a stratuin which traverses
the sandstone as found at Rockville, both above and below the ‘city
ledge.”” (See plate No. 14.) Sinking spring is in the cliff Jimestone, and
about 150 feet above the water of Brush creek, which is here closely and
deeply channeled in the cliffs, and 430 feet above the low water of the
Ohio at Cincinnati, or 297 feet above Lake Erie.

Ancient work in Highland county.

While on the geological examinatien of Adams county, I observed
from the heights of several mountains, there called ‘* knobs,” 2 conspicu-
ous and insulated elevation several miles t6 the northwest, which for the
purpose of sowe topographical sketches I determined to visit. I found

- it%0 be near Sinking Springs, on the road from Maysville to Chillicothe,
and within the limits of Highland county. Itis called in the vicinity
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“Fort Hill,” from an ancient work which occupies the top of it. After
groping my way without a guide one mile through a kfye-rogd; and ang-
iher mile on foot through a forest, I reached the top of it, which'is a leve]
table of 35 to 40 acree. Here I was surpriced to find an ancient worky
in many respects gurpassing all others which I had =een in Ohio. The
mountain is 500 feet above the bed of Brush creek,which washes its base,’
and 800 above the level of low water in the Ohin at Cincinnati, and mostly
of solid stone interrupted only by thin layers of clay and inarl.  Yet 1t
is covered by coil and with joresttrees. The rocks proceeding upward
are in height ascerta ned by the Eurorueter, 150 fect of cliff limestone,
250 {eet of slate, and 100 feetof {reestone, covered by about 20 feet of
clayey soil, being a natural stratum of slate and clay traversing the free-
stone forrnation, the upper part of whichis here wanting. This terrace
of soil produces a luxuriant forest of sugar tiees, elm, poplar, oak, chest-
nut, &c., some of which ure 21 feet in circumference. 7The whole iz
enclosed with a ditch and wall, which isone mile and five eighths long,
and flanked by four bastions. The ditch is 64 feet wide, and by descend-
ing at first abruptly, gives the appearance of a gecond or interior wall.
From this it slopes graduaal'y to the immediate foot of the wall where it
deepens suddenly again. 'I'he base of the wall is 40 to 60 feet;and its
outward slope is made to coincide with the slope of the hill, which all
around is about 150 feet, almost inaccessibly steep. And below -that,
still a steephill to the base. Thus by nature and art the outward de-
fence is a wall of stone 100 feet in perpendicular height, down which
the defenders might roll the broken fragments of freesione, abundant in
the entrenchment, each man with his hands alone being thusan efficient
piece of artillery. The height of the wall from the bottom of the en-
renchment is generally from 4 to 9 feet, but in some places it is 20 feet.
The substance of it has been determined by the nature of the materials
excavated, and consists of stone mixed with earth. In many placesthe
ditch has been excavated by quarrying tlirough the solid freestone. In
one place only I saw the stone laid in rugular range work, like masonry,
and this might have been the natural strata of freestone left in the wall
by entrenching within, I happened to have along with me, my minia-
ture instruments for surveying, of which my micrescopic compass, made
by Troughton and Simms, is the principal; with these I eccmmenced im-
mediately a survey by “meandering.”” This wae a difficult task, for the
Iaxge trees and an abundance of pawpaw bushes, did net permit us to
range more than 150 feet at a time. 1 had no assistance except thatof
a'lad, my son, who accompanied me. Yet excited by the subject, I made
not even a halt, until after a whotle day of fatigue in the heat, without
food or water, we had by 49 lines of course and distance, come round toa
“sugar tree, the place of beginning.” I had not the least idea of the
form of the work until T drew the plot, which closed within 20 feet. It
consists of four unequal sides curved inwards, and meeting in four acute
*‘salient angles,” at which there are peculiar open bastions, thre wallscurv-
ing outward a little, like the lines of a parenthesis, and, finally, running
parellel to each side of a road which enters at the very angle. = This road
comes up along a ridge less precipitous than other parts of the hill. The
porth bastion is peculiar and constitutes the ciladel. Thegorge to it is long.
and narrow. The bastion is large and having four concave sides has three
little bastions, thus constituting a complete fort within itself. The wall girts
the hill at ell points below the level of the table within, but at the citadel the
ditch commences with a perpendicular precipice of freestone, 20 to 30 feet
high,leaving the interior like the top of a eastle girt with a moat and wall ap
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itsbase. At distances nearly equal, there are in the whole line of wall 28
openings or gates. These were originally, in all probability, closed by
woodwork, and the wall itself suyrrounted by palisades. In the midst of
the enclosed table is a pond, which, although it had recently been drained
of three feet of its usual contents, «iill, on'the 251h of August, it contained
water. A chestnutnree, six feer in diameter, standing on the top of the
wall, served to iaark its antiguity.  Counting and msea=uring the annual
layes of wood where an axernr had cut intoihe trunk, 1 found them at
pearly 200 to the foot, which weuld give tothis tree the age of 600 years.
A poplar tree sevenfeet in diameter,standing in the diteh, allowinz the
thickness to the layers which I have fonnid in like poplars, 170 to the
foot, would give nearly the same result, 667 vears. This work differs
from all others which I have seen, except that at the mouth of the Great
Miami, which I had lately surveyed. A fizure of this last work accom-
panies Gen. Harrison’s address on the alorigines,lately published in Cin-
cinnati. The two works are as peifect a counterpart of ‘each other as
the ground and other circumstances wounld permit, with the difference,
that Fort Hill is superior in magnitude, strength, and romantic site, to that
on the Miatni. . ‘ g

Probably no place in Ohio, and few places in the world, are better calcula-
ted by nature for a ““strong hold”” than Fort Hill; and no plans of ‘‘ancient
works” yet discovered, show more skill in the design or labor in the
execution. Yet, the traveller, who from the above sketch shall be
induced to pay the hill a visit, will likely be disappointed—for the dense
forest will permit him te see only a few rods at a time, and will not allow
him tobe impressed at once with its cenerval grandeur. It is probably on”
this account that even the surviving pioneer companions of Gen., Massie,
the patriarch of this part of the country, knew nothing of this curiosity.
The outline of the fort is that of a naked legand foot, with a slender ankle
and sharp heel, being cut off at the lower part of the calf by a line curved
downwards. 'The two corners of the shin and calf and the heel and toe
form the four bastions, and the middle jnint the citadel. See plate 15. In
a kind of saddle of the hill, just at the top of the siate, was apparen:ly the
burying place, where a heap of stones was accuwmulated; not such as
abound there in situ, but limesione which muxt have been brought up
from the valleys below. The specimens bad evidently been selected for
strong peculiatities—some being the fantasiic concentric nodules, filled
with quartz or calcareous chrystals, others containing peculiar and well
marked fossils, others again were of the spongy and frost-bespangled
fayers of the clifit indeed they seemed to be arude ccllection of geological .
specimens, which I'studied with interest, as presenting the extraordinary”
features of the valleys below. At Mr. West’s, about four miles distant,
I found a very large colléction of* similar curiosities, with the addition of
all the more striking kinds of boulders; especially those which had chrys-
tals, mica, tourmaline, or any thing brilliant attached to them. DMr, West,
who is a cousin of Benjamin West,the nistorical painter, informed me of
another extensive work still further westward, but I had not time to
yisit it.

Ascent of Pine Hill.

I have already mentioned the range of slate knobs, seen eastwardly
from Locust Grove. Some of these approach within two miles, as is the:
fact with Pine Hill. Our road to Pine Hill lay through a forest of oak, in
which the staple of this region, lumber, was finely represented. HereI
saw Several productions not familiar to me. One was the service tree,
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or juneberry, which I presume to be a Mespilus, possibly,the Canadensis
but here it grows to a tree 12 to 18 inches in diameter. x'A shrubby Hy-
pericumn was another. This grows underneath the oak forest, and attains
the height of 4 feet, with large yellow blossoms. .

Advancing across several runs which cut their channels through the
thin soil, quite down to the cliff limestone, we came to the immediate
ascent, where driving our horse into a thicket for concealment and secu-
rity, we took to our feet. Immediately the two species of huckleberry,
characteristic ot the slate and sandsione, made .their appearance. The
sides of the hill, consisting of loose plates of disintegrating slate, are
almost barren, but bear a tew pines, which give name to the hill. The
top is capped with sandstone, and bears abundance of the same grasp
found on Grassy Hill. ‘

Bearings taken on the south brow of the hill.

1. Hill, - - - - - - S- 311°,
2, Knobs, Fort Hill? near Sinking Springs, . - 32930
3. Locust Grove, Cannon’s N. chimney, - - -~ 2423°
4. “Grassy Hill?” near Steam Furnace, - - - 1953°

The view from the summit of Pine Hill in the western half of the hori-
zon, is as extensive as an elevation of four hundred feet.could give-~the
horizon appearing to die in blue distance like>the farthest verge of the
ocean. To the east it is limited by the Sunfish mountains, which are per-
haps two or three hundred feet higher than my station. There is a valley
among those motntains in which heads one of the branches of Scigto
Brush creek. It looks spacious and beautiful, but from a cluster of pine
trees in the bottom of it, I infer that the soil is rough and worthless,
Having made our observations, we descended to our wagon and horse,
which we found in order. We had detached the horse from the wagon
and tied him to a tree, where he had amused himself in eating the slate
s0il, barking the trees, and whisking off the enormous “horseflies” which
swarm about animals in those regions, lancing them to such a degree as
to draw blood copiously. The young gentleman from Locust Grove who
volunteered as my guide, told me that strange animals will always eat
the slate earth. 1t coniains a variety of saline matter, which is probably
palntable to them. So far my remarks concerning my horse are no di-
gression from the subject of Geology. The approximate height of Pine
Hill above low water of the Ohio, as is indicated by the barometer, is 679
feet.

Is there any coal in Adams county?

‘This question was repeatedly asked by the inhabitants. It will be of
great use indirectly to the people, to inform them where coal is not to be
found. It will save a useless waste of time and money. So far as dis-
coveries have progressed, no coal has ever been found in any of the
sorts of rocks below the coarse sand stone called “‘conglomerate,” which
lies immediately above the ‘‘fine-grained sandstone.”- Although I did
not find this sort of rock in Adams county, I took the liberty to represent
it in the top of the right hand end of the ““sgcrion,” and above it a layer
of coal, the lowest that has ever been found. If this layer of coal were
extended to the west side of Adams county, it would ascend, in conse-_
yuence of the ““dip,”” 10 a place more than a thousand feet above the
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surface, where I have marked it on the left hand edge of the map. If
¢oal can be found at all in Adams county, it will be in the tops of the
hills or mountains in the extreme northeastern part of it, galled the Sun-
fish hills. Mr. Leedom informs me that he thinks he has seen the
conglomerate (a coarse sandstone; with pebbles in it) on those hills; and
if ihis ean be found say 200 feet thick, it is barely possible that coal may
cap the tops. The slate or shale is very teropting to coal hunters. It is
often jet black, and contains so much bitdmen that it will burn. I
believe there is coaly matter diffused throngh the whole mass of the slyte;
but unfortunately it is not any where sufficiently collécted together to be
workable. : '

.Rock Oil,or Petrolium. -

1 have noticed that all of . the rocks above the blue limestone and be-
fow the sandstone are bituminous, and occasionally have cavaties fited
with Petrolinm, which. when the rock is broken will low out like a thick
brown oil. There is a-spring o' Rocky fork of Scioto Brush ercek, rep-
resented in the extreme eastern gdge of the map, which discharges con-
stantly a quantity of Rock oil. This floats on the surface, and is often
gathered there for medicinal use; thus I am informed, for I did not. visit
the locality.

Catalogue of Minerals found in Adams county.
Rocks and Earths.

Blue Limestone; Clay marl; Flinty Limestone; Sandy Limestone; Cal-
tarous spar or clear, glass-like Crystals of limestone; Hydraulic lime-
stone, being a compound of lime, clay, fine sand, and iron; Quartz crys-
tals, which will scratch glass; Chert or Flinty nodules, often broken into’
sharp fragments; Sulphate of lime, Gypsum, in small quantities; Sulphate
of Baryta, heavy spar, rare; Slate or shale; Clay; Sandstone; Red ochrey
Bright yellow ochre:

~ Ores.

Iron ore, workable, but limited and somewhat exhausted.

Sulphuret of iron, pyrites abundant. This ore is brilliant, often as’
bright as gold itself, sometimes white like silver and occasionally by par~
tial decomyposition, black and bronze like. Nothing amuses and de-
ceives the uninitiated so much as this worthless ore. It may be distin-
guished by the following characters = It is hard, will scratch glass, brit-
tle, and may be peunded to powder, by heat gives out a sulphurous smell,
and turns to a brown brittle substance. It sometimes decomposes and
forms copperas blende, sulphuiet of zinc, in brown nodules, rather rare.

Soluble Salts.

Sulphate of magnesia, Epsom salts, a common efflorescence.

Muriate of soda, common salt, very sparing and mixed with other
galts in the springs.

Sulphate of alumina, allum, abundant in’the slate.

Sulphate of iron, copperas, also abundant in the slate.
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Combustibles.

Petrolium, rock oil.—~Bitumen in the rocks.—Sulphur from the salphur
springs.—Sufphuretted hydrogen, from the same.

Conclydiﬁg Remarks.

Adams county; although- partly broken and with rather a thinseoil, yet
with good management may be made . to produce goqd' wheat Crops.—
Great advantages would probably arise to 111* farmers by improving their
byeeds of stock and by the raixing of sheep. #The broken tands, covered
with oaks and hickories, afford abundai.ce of magt for hogs; and yet o
nfiserable and worthless a. brec ! of swine, which are all snout and leg's,
and can never be fattened, are in po=sesrion of the range, that little or
no advantage can be derived from them. That bregd which snpblies_
the great pork market of Cincinnati might e introduced there to a very
great profit to the people. . i

Adams county has never heen brought into due notice for its salubrity
and numerous resources for recreationsand healthful amusement. Its
surface is varied #ind romantic and o'len picturesque: its springs sin-
gularly diversified and abundant, affording every variety of clear conl
limestone: water, chalybeate, sulphyreous, saline and soft freestone
water. The wild forests and 2rush wood thickets, are as' diversifidd
as the strata of rocks, and abound with small fruits. and all manner of
game, consisting of the =quirrel, the rabbit, the oppossu'm, raccoon, and
the deer, the quail, the pheasant (grous,) and the wild turkey. Itissurs
prising that with all of these alluremients; and it certainly has them, it
should not attract the fashionable from Cincinnati and Chillicothe; when
it is s0 much more accessible than the usual places to which they resort.
The dyspeptic of Cin&innatk might'in a few hours be at Rockville, and
try the efficacy of a fine chalybeare, there desiitute almost entirely of
Hme. Or the newcommer from the east; suffeiing too severely by the
use of hard water, miglht there, by using soft water, be clear of the cause
of his comrplaint. - . ‘

It was not probably expected that any thing rmove valuable than quar-
Ty stone, marl, hydraulic cement, &c. would be found in the southwest-
trn quarter of our state. The geology of the blue limesione region is so
very unifornr that very little money need be expended in its examination,
unless the organie remains be examined and the soils analized with refe-
rence to their agricultural improvement, for some of them on the ters
races are on the decline. Yet it is certainly worth the cost to give to
fehe people a rational knowledge of the strata of the common rocks even;
in such a manner that they ean, as it were, see info the earth at any point,
and tell what rocks may be found at any given debth for five bundred or
a thousand feet. This I believe I havé done for Adanis county in par-
ticular.  And a work ol this kind once done produces forever afterwards
its beneficial results.  Even the negative re=ults are of positive value.—
It is certair‘fly important to draw people froin absurd projects and direct
their energies to pursuits of substantial utility; to stop the gold hunter,
the coal hunter, or the salt borer; from a useless expenditure of time
and treasure, and send him to new quarries of lime or building stone, to
beds of marl for the improvement of the soil,gnd to the introduction and
management of suitable crops and stock, sources of wealth and happi«
ness more certain than ining.
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ACEKENOWLEDGMENTS.

In avoiding personal narrative I have omitted to make due acknowls
edgments for the variows favors which Lreceived in my several journeyss,
Traveling with a wagon in by-roads, ofien into the woods destitute of
roads, laden wigh specimens of the rocks exariined, and always encums
bered with instrdments for observation, leaving my horse frequently, to

“make examinations on foot, and oceasionally obliged to drive in the night,
I was liable to numerous accidents which did not fail to occur. In one
instance my horse being,left' was attacked by the united force of twenty-
eight swarms ot bees—broke his harness, drew the wagon a quarter of &
mile bottom npwards, and ,s_%rewed the read with specimens; it was a
sad labor to get things righted again. On another journey I was.overs
1aken by darkness im the woods, and a tree having fallen across the road
.my horse leaped over it and diew the wagon into the knarled branches
froh which it was impossible for me to extricate it; a journey on foot

#throagh mud knee deep, in the blackness of midnight, to the-nearest in-
habitant to procure assistance, was the only chance of escape. Mr. Wil<
liams, near ‘College Corner, Butler county, although his family were all
sick with the measles, enabled me to get forward to the next'inn.

"On a third occasion my horse took fright in the night at awhite boul=
der in the road, sprung suddenly forward, broke his”harness, ‘but had
started the carriage into such a speed that as. I reined him,the;shafl;m
pierced his body with a dangerous wound; in his-agony he gyrated
round and round, stripped the harness entirely from his bod ¥, trampled it
into the mud and upset the carriage. The temporary pain fror the fall and-
shock, was severe, but I had sustained no serieus injury==my barometer;
strapped to my back, escaped unbroken. There were lights in a house
and grocery near, L applied for assistance, and heard the voices of men
in the grocery as I'approached, but when I knocked; the lights were in<
stantly extinguished, and [ was told by some females in the house there
was nobody there to help me, and that I must “go to ths brick house.”*
But I could get no directions to the ““brick housé,” only it was in a field
the other side of the way, My disgust at the treatment prevented me
from urging very particular inquiries; and I presenily found myself wa«
.ding in the mud of the road scarcely darker than the atmosphere abové
it. A light at a distance gleamed the hope that it proceeded from the
“brick house.” I directed my course recklesely towaids it left the road;
entered the field, waded a muddy brock, but had the mortification to per-
ceive that the light proceeded from a brush heap in the field. On scan:
ning the visible darkness I discovered the faint outline of the “brick
house,” but all in darkness and silence. 1 approached, knoeked, made
known my case, and heard the call, “My son; you must get up, here is &
stranger in trouble.” The son came with a lantern; and after sheltering
the wounded horse, we found the mother and daughter, an interesting
young lady, preparing a hot supper for me. The intelligent reader w_lll
feel that T need pay this family no higher compliment. To a geologist
suffering as I was, it must always be interesting to discover specimens of
hearts made of flesh, not of stone. This locality is on the east side of the
Miami, about five or six miles north of Dayton, where the “brick house”
stands a few rods to the west or left hand side of the road. The appel-
lative ““decent,” ‘decent” Dougherty, applied by the neighborhood to the
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benevolent farmer, ¢ertainly in his case expresses very creditable quale
ities. I wish the epithet were equally well deserved by a much larger™
poriion of the world. .

- At Dayton, my acknowledgments are especially due to Chas. Anderson,
Esq. Col Partridge, Mr. John Vancleve, and Mr. Forrer, for their polite
attention and assistance in the accomplishment of my duties in that neigh-
borhood. At Hamilton, the sameis due to Mr. Wood, Mr. Bibb, Mr. Me-
Bride, Mr. Erwin, and to several of the physicians of that place, whe
did me the honor to call upon me and accompany me in some of my ex-
cursions. Mr. McBride has a very interesting collection of the antiquities
and fossils of that neighborhood, to which he gave free access. I pro-
posed and actually commenced some drawings and castings from them for
the State cabinet, but found it would consume more time than was con-
sistent with the other duties to which I had been ordered. 1t is fortu-
nate for the history and science of the west that a few amateurs like
Mr. McBride have preserved from oblivion many unique and valuable
specimens. ,

In Adams county I received_every facility and assistance from the
eounty officers,. Gen. Darlinton, county clerk, Mr. Cole, auditor, and
Mr. Smith, recorder. This last named gentleman took a deep interest
in the survey, made several excursions with me, conducted me to in-
teresting localilies, and assisted me in my observations. Mr. Smith be-
ing an editor, published to the inhabitants a notice of the survey which
induced many of them to bring specimens of ore and of rocks, and re-
ceive from me such information as I was enabled to give them.

In several instances I was entertained for several days free of expense,
and as my salary was so small that I did not receive, clear of expense,
the wages of a day laborer, this was a substantial kindness. Iam un-
der such obligations to Messrs. Summers, of the Marble Furnace, Fish-
er of the Forge, Stuart of the Brush Creek Furnace, and Loughery of
Rockville, and Mr. Coxe four miles below Rockville. At many other
places the charge was so trifling as to be singularly contrasted with-the
extortionous demands made at the taverns in some upstart towns. I
met with unkindness in but few instances. One young man, a hireling,
who could notconceive of any other motive of action than direct specu
lation, imagined that I. was extracting something precious from the rub-
bish and marl which had been dug from a well on Bell’s hill, and threat«
ened me with exclusion from the ¢ premises,” or with a demand of re-
compense for what I was taking away. It was not in his mind to con-
ceive it possible that the legislature had sent & man to examine -people’s
farms and to inform them, for their own benefit, of all the discoveries,
which he might make. The weather-beaten, hedge, and crag-worn ap-
pearance of the travelling geologistis not calculated to give common peo-
ple the impression of a commissioned ¢ officer of state,”” sent by the
governor to serve them. Some brief printed proclamation gigned .by au-
thority, to be distributed among those people who have never heard of
the survey, might be useful, to dispel those suspicions which honestly
arive by confounding the geologist with the numerous itinerant specu-
lators who are constantly defrauding the people under all varieties of
pretences; and, to give them such information as to induce them to ask
of the geologsit such information as would at least prevent them from
wasting their time in idle and absurd explorations. :
JOHN LOCKE,
Second Geological Assistant.
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APPENDIX
TO
DR. LOCKE’S REPORT,

Lontaining the record of barometrical observations made during his
examinations.

The taking of heights by the barometer is specified in the act author-
izing the survey of the State of Ohio; and although I wasnot ordered by
the principal geologist to execute such a work, yet, s [ had a'pair of ex-
cellent ¢ Bunten’s brass-tube barometers,” I brought them into use, and’
found great advantage in doing so. The interests of the survey seem
to require that each field surveyor should have a pair of these barometers,
one to be used stationarily at some point, ihe altitude of which is well
established; and as near as possible to tlie theatre of active duty, its alti-
tude to be noted at least three times-per day. This I would call the basal
barameter, and the observations made with it, basal observations. The
other should be noted at the various points, the altitude of whieh are-to
“be ascertained. The object of the basal observations is te determine
what part of the changes in the movable barometer are due to the chan-
ges in the atmospheric pressure, and thus to be able to see what is due
to difference of height.” But when the traveler ascends or descends in
a few minutes, or even within one or twe hours, from one point to an-
other, the difference of altitude will generally be indicated with sufficient
accuracy without reference to the basal observations, especially through
the tranquil atmosphere of summer, when the basal barometer scarcely
fluctuates for several days, or even weeks, :

There were, in. my operations, no provisions for basal observations in
the counties examined; and I have substituted those of my friend, Prof.
Ray, made at the Woodward college, 150 feet above low water of the
Ohio, and aboui 17 feet above the level of Lake Erie. His barometer,
from the effect of capilarity, stands 1.8 willimeters lower than my own,
which, being on the syphon-principle with both legs of equal diameter,
needs no correction for capilarity. Prof. Ray’s altitudes are noted in
English inches and hundredibs, and his temperatures in the degrees of
Fabrenheit; while my heights are in the French millimetres, and the

-temperatures in the degrees called Centigrade. If any person wishes
t0 compare them, he-can reduce my barometric altitudes to inches and
decimals by the following rule: Multiply the four figures noting the obser-
wation by 3938, and point off siz figures of the product for decimals. To
reduce the degrees of the Centigrade thermometer to those of Fahren,-
heit’s scale—rule: Multiply by 9, divide by 5, and add 32. .
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Basal or stationary Baromeirical Observations, made at the Weodwurd. .
Oollege, Cincinnati, 150 feet above low water of the Ohio, by Pro-
Jessor Ray.

ba M {lr M |9P M S5aM|lr m|9pr n
DAY, DAY. -

; 5 5 5 ¥ 5

Bar. é Bar £ Bar. £ Bar 2 Bar. £ Bah Ik

T T - = s

May 8 [29.24/4229.24/51129.24/42| July 19 29.45(75(29.42(97/29.40 82
12 {29.38!45/99.35/68/29.30/50 20 | 41750 .41)92] .3gl75
13 | .24/38 .24/76] .19/63 21 | .38|74| .38{87 .38715
14 1 2557, .19)81| .23l61) Aug. 8 | .48|74] .47)98| .46l80

16 § 4166 .43)87] .41)71 9| .44]76] .42|96] .44lg3
16 | .41/60] .57/84] .32|79 10 | .44{76] .40197] .37lg2
22 | .18/53| .2963| .35/54 11 | .38/76| .34/86| .33)75
June 41 1858/ .11|87| .04lg7 12 | .39)70| .45(83 .44l73
61 .0853] .11;71] .15/60 13 7 .46/62| .48/86| .50/72

771 1954 .2581 2558 14 1 .55/62| .52/88] .49l73

81 36|65 .37(86| .39|79 15 1 .4170| .29/85 .24/72

9 { .44(63| .45(90 .46[75 16 | .22/68| .25/77 .29/g9
duly 51 37173 .39l94| .42074 17 | .32i65] .30[85] .99i73
© 6] .48/64| .48l82 .4872 18 | .31i64| -.34{83] .87l70
7| .43/66f .43|84] .43|7¢ 19 | .44{64| .46(87| .45M15

81 .46/71] .45(93] .44/89 22 | .5666| .52/96] .52i79

91 4372 .39/95 .35/83| 23 | .5373| .50197 .47l8

10 | 3577 31194 .26l83 24 | 47170, .47)95] 498

11 | .26|79] .29/88! .32/7] 25 | .40/70| .36/94] .33}79

12 | .36/66] .41|74] .47l64 26 | .44/69] .45/85| .46l7t

131 .51j60] .54(31| .58l65 27 | .42/60| .35/93| .28}78

14 | 6059 .57!87] .54|72 Sept. 1 | .33162 .37176] .42/62

16 | ,44i70{ .44|89| .44|74 2 47|49 .50{74| .52|56

16 | .43/70[ .41|90| .39|76 3| .55145| .54l75| .54l56

17 | .43(70] .43[94| .43[79 -4 | .5947) .60[83] .61l59

18 | .45173| .45[94] .45l81 51 .6250| .64/83| .61l66

6 | .63(53- .62/90, .61|64
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Barometrical observations made for determining altitudes, by John Locke,
the heights being moted in tenths of millimetres, and the temperature in
degrees of the Centigrade scale. ‘

Day. Hour. | Bar. [ Ther. Place of observation.
Degs.
Chester to Hamilton, 10 miles.
May 89 a m 7408 9.5| 23 miles east of Chester, in Butler -county,
7457 9 | Bottom of same Hill [top of a hill.
Hamillon to Eaton and Daylon.
1212 a m|7461| 9.5| Mr. Beckett’s house, Butler county
6 p m(7366| 9 | Ratcliff’s tavern, Preble county
13{11 a m|7406 One mile above Camden, at the water edge
7377 Top of the bank of Paint Creck
7410 . Water edge of Paint Creek
14 7403124 | David Bick’s, 154 miles east of Eaton
7377|125 Tavern on hill, 18 miles east of Eaton
6 p m{7453|123 | Second story of National Hotel, Dayton
159 a m|747220 | Same place ]
12 a m|7436(28.5 | Col. Partridge’s quarry, 3 m’s from Dayton
7444128 | Blue Jimestone below the quarry
743928 | At the kiln below the eliff
1 p m(7422 - At the quarry, again
7465 At National Hotel, again
Dayton to Light’s gquarry, 7 miles.
1612 a m|7408(29 At Mr. Light’s house, 7 m. north of Dayton
743629 | At the Canal, opposite Mr. Light’s
7402129 | Top of Light’s quarry
Dayton to Troy.
17 7360123 | Mr. George Fryeback’s quarry
739923 | Canal east of Fryeback’s quarry
736223 | Top.of Cascade near Halderman’s
-Dayton to Cincinnati.
22|16 a m{7388/12 | Monroe, in Butler county
Cincinnali to Madison, in Indiana.
June 4|3 p m|7344/23 | Cross Plains in Indiana
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Day. Hour. | Bar- |Ther. Place of observation.
Degs.
June 4|5 p m|7329/23 | Cooper’s, near Cross Plains
5/8 7339(23 17 miles north of Madison, in-Indiana
6|12 a m 744221 Bottom of Clifty falls
7419(23 Bottom of coral stratum
747821 At my room, 40 feet above high water
7111 a m{7400{20 [ .Hill above the quarry in Madison
1 p m7448)27 Coral stratum, Clifty falls
- 7467/26.51 Creek below Clifty falls
3 p m7427126.5| Bottom of the cliff proper
4 739826.5 | Top of the hill
5 7411 Railroad
85 a m|7500/125 | High water at Madison
Cincinnati to West Union.
July 6/12 a m|7450 13 miles.east of Newtown
5 p m\7440127 | Withamsville, 15 miles east of Cincinnati
6 7446120 | Dr. Hopkins’, in Amelia, 20 m. east of Cin.
79 a m/7454}27 | Bethel, Clermont county
11 7434:27.5| 8 miles east of Bethel
1 p m744430 | Bald Hill, west bank of White Qak creek
4 749929.6 | Low water, White Qak Creek
5 7429127 | Wilson’s inn, Georgetown, Brown county
8|8 a m(7443/23 | Decatur, Brown. county
9 7483127 | Edy run, 1# miles east of Decatur
110 744028 Fairview, 3 miles east of Decatur
11 7480|29.6| Run, 34 miles east of Decatur
{1 p m(7438/31 Hill, 5 miles east of Decatur
2 746232 | Run, 6 miles east of Decatur
4 7425/30.6 | West Union, Bradford’s hotel
Adams county.
97 a m|7430124 | Top of the quarry in West Union
8 7469130 Lick fork, Hillsborough read
10 7419130 | Bradford’s )
6 p m|7454{29 Top of flinty limestone in Beasley’s fork
7 7409127 | Top of Darlington’s quarry
7 7397127 | Room at Bradford’s
1014 a m[739124 Top of the hill half mile east of W. Union
5 7432|123 | Bottom. of the hiil, towards Decatur
4 p m738831 | Flinty stratum in Beasley’s fork
5 7456128 | Blue limestone in Beasley’s fork
6 7487129 | At a school-house, high water 6f Ohio
18 748728

Mr. Fisher’s house, near the forge
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Day. Hour. | Bar. Ther. Place of observation,
: Deys
July 116 a m(749625 | Mr. Fisher’s, again, high water of Ohie
7. 744126 | Bottom of steep part of hill
17424 26 Bottom of cliff stone
740926 Bottony of coral stratum
8 739727 | Top of split rock
9 738228 | Top of the split rock hill
7395' At “The Graves”
7381,27.5| Hill top, again
7396 28 | Top of split rock, again
741028 Bottom of split rock
10 7423:28 Bottom of quarry below split rock
12 750429 | Water’s edge. Brush creek, at the forge
749829 | Mr. Fisher’s house
4 p m|745833 | Atgreen burrh stone (shower approaching)
7 748025 Cedar creek, at B. C. Furnace
746425 | Mr. Stuart’s house, above the furnace
12/6 ‘a m 7490‘120 Same place
748020 | Bottom of cliff limestone
7 746420 | 15 feet above iron ore bed
10 736417 | Waverly sandstone
11 7338,16 | Top of Furnace hill
12 7464/20 | Spring at the bottom of the slate
1 p m|7504/20 [ Mr. Stuart’s porch
7 7528/20 | Cedar creek 4 mile below the furnace
752320 | Cedar creek, just below the furnace
8 7507|120 | Stuart’s porch )
13|5 a m|7535|15 | Same place
6 7516(16 | Bottom of quarry or cliff stone:
10 7540/21 | Stuart’s porch
7562|121 Creek
12 754528 | Stuart’s porch
I p m|7520125 | Bottom of cliff north of furnace
3 7540/24 | Stuart’s porch
4 752523 | Bottom of quarry east of furnace
43 7494(22 | Cliff top towards steam furnace
5 747422 | Hill-top, half way to steam furnace
8 7485(19 | At John Thomas’s, at thte steam furnace
14/5 a m|7490{12 | Same place
6 7515(18 | Bottom of cliff'at the slide
12 7487|122 At the old ore bed
1 p m|739426.5| Top of steam furnace knob or grassy hilk
7431(25.5| Top of slate ridge
6 |7515(26 | Top of flinty stratum, Sample’s hill
754225 Water’s edge, Brush creek
156 a m|7506[16.5| Flinty stratum, again
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Day. | Hour. | Bar. | Ther> Place of observation, .
Degs.

July 15/6 a m|7474|17 | Bottom of Cliff limestone [sonville
7461|17.5 | Top of bank, and about 36 feet below Jack:
7475|118 | Bottom of ¢liff, again
740718 | Top of flinty stratum, again

8 7563326 | Bottom of cliff opposite to Sample’s tavern
‘ 7540129 | Water of Brush creek at Sample’s crossings
10 7440129 | Three miles towards W. Union, from Sam-
1 p m|7524/29 Waved stratum, near Treber’s [ple’s
4 7411/29.5| Room at Bradford’s
165 a m7411|125 | Same place
8 7415125 | Same place
9 747127 Bed of Lick fork, Chillicothe road
110 7477127 | Nodular or cherty stratum
7507/129.5| Waved layer [W. Union
747826.5| Top of the blue limestone, 3% miles from
6 p m{7449]25 | Bottom of flinty limestone, near Jenning’s
7 7463|256 | Bed of Lick fork, again
9 7404256 | Room at Bradford’s deen
17]1 p m\75637{30 | High water of Ohio, Campbell’s hotel, Aber-
6 7533129 | Same place
‘Cincinnati.
[water of O. -
23|l p m|7507/26.5| 2d story of my house in Cin. 120 ft. abo. low
12 747129 | Thick layer of stone above Judge Bur-
13 744828.4 | Shell stratum S [goyne’s
4 742828 | Keys’s place, now Walker’s
5 742027 | Phillips’s
6 741826 | Road opposite the Glenn place
2619 a m|{752730 | Ata stump below Cascade creek
760230 | 16 {t. above waved layer, in Bullock’s creek
: and 24 below a second waved layer
1 742129 | Top of Bullock’s hill
742129 Mound
743929 | Top of Botany hill
4 750731 | High water mark, Ohio river
7 753127 | My own room
Adams county.

Aug. 81 pm 7536 34 Manchester, high water of Ohio -

4 7539} Sawme place [at E. Bowman’s

5 752531 Two miles north of Manchester, in a creek

6 746430 | Four miles N of Manchester, flinty lime-st.
98 a m{741529

At 2d story of Mrs. Wood’, in W. Unioa™
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Day. Hour. | Bar. | Ther. Place of observation,
Degs.
Aug. 919 a m(747529 | Bottom of the hill towards Hillsborough:
11 747831 | Top of flinty stratum in Lick fork
3 p m(741530 | At Mrs. Wood’s
740530 | Poplar tree, highest ground near W. Union
West Union to Cave Hill, 4 miles.
7454129 | Bottom of the hill towards Decatur
10/8 742528 | At Mrs. Wood’s
741931 | Poplar tree
9 742731 | At Mrs. Wood’s, again
12 7401|134 | Bald hill top
3 p m7393|33.5| Cave hill, James Gibbon’s Kouse
7401|33.5] Gibbon’s spring
5 7386132 | Cave of Cave hill, above the entrance
7371|132 | Top of Cave hill
5% 739530 | George Ingell’s spring, Bald hill
7382|130 | Top of Bald hill, again
740730 | Run at the foot of Bald hill
6 741630, | Runnear Mullen’s
7429129 | Run within 2 miles of West Union
7433(28 | Run at the bottom of West Union hill
8 740626 | At Mrs. Wood’s
West Union to Locust Grove, 17 miles.
1118 a m(7421|30 | R. Andrews’ spring, 1 mile from W. Uniorn
9 7460130 | At James Reed’s, on top of flinty layer
7460/31 | Top of flinty layer, at Jennings’
747431 | Bottom of flinty layer
748132 | Topof blue limestone, in Lick fork
10 748934 | Waved stratum near Treber’s
1 p m|749932 | Water of Brush creek, mouth of Lick fork
3 7495/29 | Water at Sample’s tavern
126 7519124 | Same place
7518124 | Same place
7 7501|124 | Bottom of flinty stratum near Sample’s.
748725 | Top of same at same place _
9 745924 | Top of marl, or bottom of cliff
7437|124 | Jacksonville [ﬁ)rove*
1 p m|7466/24 | 3 miles from Jacksonville, towards Locust
1 7472|127 |L ocust Grove tavern
747627 - |Run below the tavern

37 poc. NO, 22—6EO, REP.
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Pay. Hour. | Bar. | Ther. Place of observation.
Degs.

Locust Grove to Rockville, 38 miles.

Aug. 122 p m|7458 Top of ridge between O. and Scioto to B. or.
3 749727 First crossing Scioto, Brush creek
136 7518{16 | Thomas Thompsons, Scioto, Brush creek
g 7420{27 | Top of sandstone knob, 2 m. below Thomp-
10 7497\27 | Bottom of sandstone [son’s

7505627 | Top of slate

7540(27 | Water’s edge Seioto, Brush creek

14{6 a m|7533/18 | Water’s edge of creek at John Williams’
12 7482\26.5| Top of slate, 4 miles towards Rockvillefrom
7423|127 | Fucoid impressions’ [J. Williams’s
1 p m(7382|28 | At top near Jefferson township line
7479126 | Top of slate, south side of hill

At Rockvwille.

6 754529 | Mr. Loughery’s, high water of the Ohie
156 a m{7531|20 | Same place
9 748327 | Top of slate

\ 744527 | “City ledge” at Rockville quarry

94 7563031 | Mr. Loughery’s house, again

10 748531 | Top of slate, again

11 746230 | White stratum

12 741531 | Beautiful quarry

I p m|787533 | Top of the hill at Rockville

1 739034 | Iron ore stratum

2 742433 | City ledge, again \ .
750332 | Mr. Loughery’s house (showers and wind)
4 7500133 | High water, Ohio

4 1744631 | Top slate

4 7424/31 | White ledge

5 740531 | City ledge

737431 | Iron stratum

7363131 | Hill top at Rockville

16 7476/24 | Mr. Loughery’s

6 a m{736823 | Iron stratum

7369123 | Same place

10 740522 | City ledge

Rockville to Coze’s, 4 mdles.

7511122 | Low water of Ohio $4 miles below Reckville
7619120 | Sulphur lick run

IE
&
5

w
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Day. Hour. | Bar, { Ther. Place of observation.
Degs.
Aug.17 7513i20 | Bottom of slate in same run
7440/20 | Top of slate on Coxe’s hill 4 m. below R.
8 a m|7361/20 | Top.aof -Coxe’s hill
9 7440/20 | Top of slate again
10 . (7523|126 | Top of cliff limestone in Sulphur Lick run
751426 | Top of clay, or bottom of slate
s Coxe’s to mouth of Beasley’s fork.
12 7512|1284 | 2 m. below Coxe’s at Fernier’s, high water
12 74891284 | Top of cliff’ atthe same place
{ p m|749728% | Dotiom of cliff half of a mile below Fer-
7472/283 | Top of cliff’ at the same place [nier’s
2 7506\28% | Alex’s run, 2 m,above mouth of B. C.
751328 Waters edge Ohio river [mouth
4 7479|28 | Col. McKee’s, E. side B. C. 2 m’s above its
John Page’s, mouth of Beasley’s fork, W, U,
1816 a m|7462{19 | Top of flinty limestone at mouth Beasley’s
7428120 | Bottom of cliff limestoune, same place [fork
7404)20 Top do do do
7478|120 | Bottom of flinty layer, same place
7 7514/20 | School house, high water mark, Chio
9 7478|24 Bottom of flinty layer,two m’s E. of W, U.
12 7401{27 | At Mrs. Woods in West Union.
West Union to Marble Furnace, 16 miles.
29|19 a m|7508|27 Lick fork, Hillsborough road
7500127 | A run 24 miles N. West Union
750%|128 | A 2d run 12 ft. below top of flinty limestone
11 7495[32 Mr. Findlay’s, 7 miles N. West Union
7500[32 | Mr. Findlay’s spring
12 7510/32 | Top of blue limestone in Cherry fork
7514(32 Half a mile down the next branch, N.
1 p m|7482[33 | Samuel Dryden’s, 12 miles, Air 93° F.
3 7534|133 | West fork of Brush créek
4 7438/31 | Ridge 15 miles, cliff limestone _
6 7485|128 | Fork within 2 miles of Marble Furnace
7475|128 | Upper side of the flinty limestone, well de-
8 7514|125 | At Mr. Sumers’s marble furnace  * [fined
236 a m|7510[21 Same’ place
7534|121 | Water edge, Marble Furnace
7 7611121 | Top of flinty limestone near Marble do
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Day. |: Hour. | Bar. {Ther. Place of observation.
Deg.
Aug.23|8 a m|7514i25 | Mr. Summers’s house again
9 7526 Mr. Summers’s spring. Temp. 54°F.
Marble Furnace to Locust Grove..
9 a m|(7499/26 | Bottom of cliff limestone
| 7483/28 | Table land over the cliff
11 7499|31 Locust Grove, Cannon’s tavern
Region of the sulphur springs.
4 p m|7438|31 | Top of Sunken mountain
749332 | Massie’s sulphur spring
748531 | Mershon’s spring
6 7481|128 | Locust Grove, Gannon’s again
Detour to Pine Hill, about 2 miles.
24|19 a m|7473126 | Bottom of slate on Pine hill
7404|126 | Topof  do do (238 ft. thick)
10 739528 | Top of Pine hill, south end
7380/28 do do north end
111 747727 Bottom of Pine hill in the cliff limestone
12 747527 | Locust Grove again
1 p m{7469/28 | Same place
Locust Grove to Sinking Spring, 6 miles.
747532 | Locust Grove at the run or spring
746832 | N. bank of the run
2 7443132 | Pemberton’s hill
747832 | Fork of crooked creek, N. of Locust Grove
3 748232 | Second fork, same creek
747232 | Mershon’s sulphur spring
8 743727 | Copeland’s hotel, Sinking springs
Vicinity of Sinking Spring.
257 a m|7477136.5 | Straight creek, water edge
9 747730 | Same place
10 743131 | Top of hill in road, half m. S. of §. spring
11 743631

At the Sinking spring
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Day Hour. | Bar, |Ther. Place of obgervation.
Degs.
Sinking Spring to Fort Hilly 3 miles.
Aug.25(12 7449/33 | Water’s edge at Shepherd’s mill on Brush c.
2 p m7411132 ( Top of cliff limestone or bottom of slate
3 p m{733831 | Top of slate (251.85 feet thick)
7310/30 | Top of the hill in the fort (479 ft. above c.)
5 7305|28 | Same place, (a shower)
7 7408(28 | Copeland’s tavern, Sinking Spring
Re-survey of Fort Hill.
26/6 a m|7441/23.5| Copeland’s [Spring
7 7490|123 | At water’s edge, Brush cr. half m. from S.
9 7451125 | Top of limestone or bottom of slate, ft. Hill
10 7376|125 | Top of slate (258.75 feetthick) [S. spring
7349125 | Top of hill in fort, 486.45 ft. above cr. at
Fort Hill to West Union.
27|18 a m|7409|122 | Mr. West’sabout 5 ms. westward {rom Ft.
9 745524 | Creek half m. 8. of Mr. West’s [Hill
10 7411|130 | Top oftable land 3 or 4 ms. S. Mr. West’s
745030 | Flinty stratum on descending from the table
11 7463|130 | Middle fork Brush cr. N. line Adams co.
3 p mi741035 | George’s cr. top of blue limestone
7460|356 | West fork of Brush creek
West Union to Brush Creek Forge, 5 miles.
Sept. 1|12 a m(7390{21 | West Union, Mrs. Wood’s
2 p m|7399/26 | 3 miles east of West Union,on aridge
3 7475|127 Top of flinty limestone on descending to Grooms’s mill
4 7502(26 | Soldier’s run near the mill below Grooms’s
43 7511{126 | At Mr. Fisher’s, high water of the Ohio
Ascent of Split Rock Hill.
2|7 a m|7552/14 | At Mr. Fisher’s
8 747313 | Bottom of cliff
7456(10.5} Bottom of Split rock
7441{10.5| Top of do
7430({16 | Top of hill
7486(17 | Bottom of cliff near Hazelett’s
12 7526'19 | Top of flinty layer near John Hazelett’s
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Day. Hour. | Bar. | Ther. Place of observation,
Degs.
Sept. 212 a m|7553 20 Top of blue limestone
755720 | At Mr. Fisher’s again, high water of Ohio
Forge to West Union, via Gift Ridge.
2|1 p m|755823 | School-house on Beasley’s fork [ridge
] 7528\24 .| Top of blue limestone in ascending Gift
7501123 | Top of flinty do : do do
743427 | Samuel Naylor’s on Gift ridge
3 7425425 Hill within 4 miles of Manchester
4 7432125 | Near a mound and school-house [chester
7477 24 Top of flinty limestone within 2 ms. of Man-
5 743724 | Bottom of the cliff at the same place-
8 743620 | At West Union, Mrs. Wood’s .
3 a m|7442/14 At Mrs. Wood's ,
7473| Bottom of cliff at Darlington’s quatry
West Union to Cincinnati, via Winchester.
A7 a m|7455/14 At West Union, Mrs. Wood’s
10 7465(25 Top of West Union hill near poplar tree
7511125 | Bottom of W. Union hill towards Bald hill
12 742926 | Topof Cave hill )
7444|26 Surface at the cave
7449|26 Bottom of cliff limestone near the cave
7485126 | Limestone in run at the bottom of the hill
2 p mi7499129 | Cherry fork, Thompson’s mill
7475129 | Run within a mile of Winchester
4 745828 Winchester
5|5 a m|7460|17 Russelville
7578 Cluff’s creek near a waved layer.
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