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Bon. M. D. K. Taylor,
Speaker of the House of Representatives :

The committee on State Affairs, to which was referred the
Governor's Message, transmitting to the Senate and H mse of
Representatives, theReport of the State Geologist, have had the
lame under consideration, and instruct me to report the follow-
ing resolution and reccommend its passage.

F.F. FOSCUE.
One of the committee.

Resolved, That twelve hundred copies of the Report of the
State Geologist, together with the accompanying documents, be
printed, one thousand copies for the use of the House, and two
hundred for the use of the State department. Adopted.

RESOLUTION OF THE SENATE.
Resolved, That 500 copies of the Report of the State Geo-

logist, now in the hands of the Committee on Printing in the
House of Representatives, be ordered to be printed for the use
"f the Senate. Adopted,



Executive Office, )
Austin, Dec. 3rd, 1859. j

Gentlemen of the Senate and
House of Representatives :

I enclose herewith, a letter of the State Geologist, communi-
cating his report, in conformity with the act under which he
received his appointment.

H. E. RUNNELS.

Geological Office, )
Austin, Dec. 1, 1859. j

To his Excellency, H. R. Runnels,
Governor of the State of Texas:

Sir : I have the fconor to submi' herewith, a Report showing
theprogress of the Geologicaland Agricultural Survey of the State
from its commencement to the present time. It will be seen
that I have not attempted to furnish a detailed account of our
operations, but merely a general statement of the work done,
together with someof the leadingresults. The time intervening
between the organization of the corps and the meeting of tho
Legislature, was too short to permit us to accomplish any great
amount of field work, and prepare besides, a full report accom-
panied with the necessary maps, diagrams and sections. It wa>
therefore deemed advisable to devote as much time as possible,
to investigations in the field. As there have been two and some-
times three parties, constantly at work in different parts of the
State, a very large district of country has been examined.

Our field operations were brought to a close about the Ist of
November, and since then, the several members of the corps have
been actively engaged in the Geol >gical Rooms and Labi >ratory.
Much time is required to unpack, label, examine and classify the
large amount of material that has already accumulated, and it
is proposed to devote the winter months to this work, and in ma-
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king analyses of soils, subsoils, rocks, ores, coals and mineral
waters.

It gives me pleasure to mention that the Survey has thus far
been eminently successful, and our detailed report will show
that Texaspossesses not only unbounded agricultural resources,
but rast mineral wealth.

With much respect,
I am, sir, your ob't sv't,

B. F. SHUMARD.



ReportofProgress.

On the 25th of August, 1858, I had the honor of receiving
from His Excellency, Governor Runnels, a notice of my appoint-
ment to conduct the Geological and Agricultural Survey of
Texas, authorized by an act of the Legislature, passed February
10th, 1858.

By this act it is made the duty of the State Geologist to make
as speedily as possible, " a thorough and complete Geological
Survey of the State, so as to determine accurately thequality and
characteristics of the soil and its adaption to agricultural pur-
poses—the species of produce to which the soil in different sec-
tions is adapted—its mineral resources, their location and the
best means for their development its waterpowers, theirlocation
and capacities and generally everything relating to the Geologi-
cal and Agricultural character of the State."

On receipt of the above notice, and under directions from the
Governor, I proceeded immediately to make the necessary arrange-
ments for commencing the field work of the Survey as early
as practicable.

As the interests of the Survey demanded that the instruments
employed in the work, should be of thebest construction, I visi-
ted Philadelphia and New York early in September, and gave
my personal attention to the selection of them, and also made
arrangements for the purchase of such chemicals, as would be
needed in the Laboratory.

Returning to St. Louis, two weeks were employed in packing
my collection of geological and mineralogical specimens and
library for shipment to Texas, and immediately thereafter, I
started for Austin, where I arrived on the 30th of October.

On the 21st December, Geo. G. Shumard, M. D., who had
already spent several years in investigating the geology of Texas
and New Mexico, while acting in the capacity ofGeologist to the
LI. S. Governments, Expeditions of Capt's. Marcy and Pope, was
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appointed Assistant Geologist, and on tfis 18th ofJanuary, 1859,
Prof. W. P. Biddell A. M., M. D. of theTexasMilitary Institute
was appointed Chemist and Assistant Geologist.

As no provision was made for a draughtsman in the act au-
thorizing the Survey, andas maps of the districts to be explored
were immediately needed, it was deemed necessary to employ
such a person, allowing him a reasonable compensation for his
services. Accordingly, with the approval of His Excellency, the
Governor, Mr. A. Roessler, was employed for this duty.

As the subject of Climatology, in its connection with agricul-
ture, is of great importance, we have made partial arrangements
to establish a regular system of meteorological observations
throughout the State, on the plan adopted by the Smithsonian
Institution at Washington. For this purpose complete s>-ts of in-
struments of excellent construction have been placed in thehands
of competent ohservers, from whose labors we may anticipate in-
teresting results. Prof. Cx G. Forshey so well known for his
scientific attainments, who has already devoted much atten-
tion to the Climatology ofTexas, has obligingly consented to take
charge of one set of instruments at Rutersville, and Swante
Palm Esq., of Austin, a skillful and accurate observer, of anoth-
er. A third set has been unti} recently in charge of the Geolog-
ical party in the northern part of the State.

Everything being in readiness, on the 11th of January, Dr.
Geo. G. Shumard was placed in charge ofa party* with instruc-
tions to proceed to Red River in Grayson county, making such
examinations of the strata along the line of his route, as would
3nable him to construct an accurate geological section of the coun-
try passed over. He wasfurther directed to make a minute and
sareful exploration of Red River, from Cooke county to the north
easternboundary of the State. Besidesaccomplishing this work he
las made thoroughand final surveys of the counties of Grayson,
Fannin, Cass and portions of Bowie, Red River and Laraar. He
ias also assisted me in the examination of Rusk county.

Another party was placed under the direction of Prof. Ridded
who entered upon the field work of the survey on the seventh of
February. He has made minute and final surveys of thecounties
ofCaldwe.l, Guadalupe, McLennan and Coryell, and nearly the
whole of Bosque, besides aiding me in the detailed examination
of Burnet, and in making a reconnoissance of the coal region in
the northern part of the State.

*Eackpart/ consists, besides the Geologistin cbaigft.ofa subordinate assist-
ant, a cook, and a teamster.
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Mr. Roessler, in addition to performing satisfactorilyhis dutiei
as draughtsman, has assisted Dr. Riddell in the survey of Bosqut
county.

On the 3rd of February, I procured the services of Samuel
Heron Esq., who remained in the survey during a large part of
the season, and proved a most valuable and efficient aid to Prof.
Riddell, in the counties examined by him. Mr. J. F. Brown, of
Caldwell county, also renderedvaluable assistance in the survey
of Coryell, and Mr. Bagby, in the counties of Rusk and Cass.

In the comniencen^nt of the Geological Survey, it was deemed
important to obtain as soon as practicable, some general knowl-
edge of the geological structure of the State. The leading phys-
ical features of the country, and thearea and general boundaries
of the formations, being once known we would have a good basis
for our more detailedexaminations of the counties. I have there-
fore endeavored to make arapid reconnoissance of as large a dis-
trict as possible. My lines of exploration have been extended
over a considerable portion of Eastern and Middle Texas, as fol-
lows :

Ist. A section from Austin, through the counties of Travis,
Bastrop, Fayette, Washington, Austin to Houston in Harris,
distance —172 miles.

2d. From Hempstead through Harris and Liberty, to Sour
Lake in Hardin—l22 miles.

3rd. From Sour Lake through Hardin, Tyler, Jasper, Saline,
San Augustine, Nacogdoches and Rusk to Marshall in Harrison,
—256 miles.

4th. From Henderson in Rusk, through Cherokee, Anderson*
Freestone, Limestone to Waco in McLennan,—180 miles.

sth. From Austin, through Williamson, Bell, McLennan,
Bosque, Johnson, Parker, Palo Pinto to Fort Belknapin Young
—240 miles.

6th. From Fort Belknap through Buchanan, EastlandtoCamp
Colorado in Coleman,—100 miles.

7th. From Camp Colorado through Brown, Lampasas, Burnet
and Travis to Austin—lso miies.

In making these preliminary surveys, careful sections of the
strata have been made at all points of outcrop, within reasonable
distances of the route traveled, and the thickness, stratigraphical
order, dip and mineral and fossil characters of the various beds
have been determined, with as much precision as possible. We
made frequent barometical observations to ascertain theelevation
of the country above tide-water, and much attention has been di-
rected to obtaining a correct knowledge of the topographical fea-
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tures, and the kinds and quantity of timber of the districts ex-
plored.

Besides accomplishing the above work, I have made detailed
surveys of Burnet and liusk counties, and partial surveys of Tra-
ns, Bastrop, Washington, Fayette and Young.

From the foregoing statements, it will be seen that besides a
general survey extending over a-large portion of the eastern and
middle regions of the State, we have made minute andfinal sur-
reys of eleven counties, two are nearly finished, and a number of
kave been partially surveyed. "In the counties examined wehave determined the areas occu-
pied by each group ofrocks, and detailed sections of the strata
have been made at all points where they were exposed and their
thickness, order of superposition, dip, mineral and fossil contents
investigated. In some counties, sections of the strata have been
measured at more than one hundred and fifty localities. Partic-
ular search has been madefor minerals of economical importance
and all mines, whether of prospective or known value, have been
examined with special care and the probable amount, richness,
and quality of the ores determined. Samples of ores and their
accompanying minerals, coals, limestones, marbles, clays, miner-
al waters, etc., have been collected and are now deposited in the
Laboratory at Austin, for chemical analysis, and final preservation
in the State Cabinet.

A large share of attention has also been devoted to an investi-
gation of the agriculturalcapabilities of thepecounties. The dif-
ferent varieties ofsoils and sub-soils have been carefullyexamined,
numerous specimens have been collected for future study and an-
alysis, and we have spared no pains to ascertain the most advan-
tageousmethods of cultivating and improving them. We have
also determined, with as much accuracy as possible, the amount
and quality of timber in each county, proportion of timber and
prairie, elevation of hills, depth and width of valleys, and the
amount of available water power furnished by the streams.

Our county maps will embrace the areas occupied by the dif-
ferent geological formations, localities of workable mines, ore de-
posits, coals, lignites, marble and stone quarries, medicinal and
©ther springs, furnaces, towns,post offices, churches, saw andgrist
mills and boundaries of timber and prairie. This portion of our
labors has often been attended with considerable difficulty, aris-
ing from thefact that the maps in the Land Office at Austin,*

*The Survey is much indebted to lion. F. M. White, who has obligingly
permitted us to have free access to the maps in the Land Office.
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are more or less imperfect, and the surveys in some instances
exceedingly erroneous. It has been sometimesalmost impossible
to locate our observations with that degree of minuteness and
precision which was thought desirable, but we have spared no
exertions to remedy defects, supply omissions and to make our
maps as complete as possible in their geographical, as well as in
their geological details.

The investigations of the Geological Survey have already de-
veloped results of the highest interest. It is now known that
within the limits of Texas, occur the most complete series of geo-
logical formations to b« found in any State in the Union, rang-
ing, as they do, from the Potsdam Sandstone of the Palaeozoic
era to the latest Tertiary, and presenting an aggregate thickness
ot many thousand feet. A thoroughand systematic study of these
different geological groups, cannot fail to afford results of the
highest scientific and practical value.

Our partial explorations show the existence of an extensive
Coal Formation in the northern part of the State, that will ex-
ercise a most important influence on her future welfare and pros-
perity.* We arenot now able todefine the precise boundariesof the
Texas Coal Measures. To do this with precision would require a
much more detailed investigation than the limited time at our
disposal has permitted us to make. It may, however, be stated ai
a reasonable estimate, that the area occupied by the Ooal strata
cannot fall short of four or five thousand square miles. Taking
Fort Bilknip as a starti ig point, we have found this formation
to extend uninterruptedly south-eastwardly to Patrick's Creek in
the S. W. part of Parker county, a distance of more than sixty
miles ; westwardly aboutforty miles, and southwardly beyond
Ca:-np Colorado in Coleman county, say one hundred miles. We
have not traced it in its northward extension more than six or
eight miles from Fort Belknap, but it is highly probable that it
reaches into Archer, Baylor and Clay counties. It is also prob-
able that the same formation is developed in San Saba and some
of the counties adjacent.^

The strata composing the Coal Measures, of the region we

*The existence ofthe true Coal Measures in Texas, was first indicated by
Dr. Geo. G. Shumard,in 1851, who mentions their occurrence in the region of
Fort Belknap. See Marcy's Reportof Exploration ofRed River.

fMr. Marcou, in his " Carte Geologique dcs Etats Unix" has attempted to
define the limits ofour Ooal Measures. But the boundaries laid down by him
are incorrect and liable to lead to serious error. The Coal Measures do not
extend into Grayson, Fannin. Coll in and Dallas counties, as representxl in
that map.
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have described, have a thickness estimated at not less than three
hundredfeet, and consist ofquartzose and argillaceous sandstones,
limestones, grits and conglomerates ; argillaceous and calcareous
shales, tire, potters and pipe clays and coal. Some of these strata
and particularly the limestones and shales, are filled with organ-
ic remains, among which we have recognized many species which
are highly characteristic of the Coal Measures of Missouri, Ken-
tucky, Illinois and lowa. The shales also frequently contain
large and beautiful crystals of selenite androunded masses ofex-
cellent iron ore. The coal at all of the localities examined repo-
ses either on fire clay or shale.

In Young and Buchanan counties, outcrops of coal occur at a
number of points, and in the former county it has been struck at
many places in excavations for wells. We have here recognized
four distinct coal seams, varying from six inches to five feet and
presenting an aggregate thicknessof eight or nine feet. At the
mouth of Whiskey Creek, near Fort Belknap, is an interesting
exposure, exhibiting three distinct coal beds, separated by bands
of limestone, fire clay, sandstone and shale, and the whole sur-
mounted by sandstone and conglomerate.

In regard to the quantity of coal we do not speak in extrava-
gant terms, when we sssert that in theregion under consideration,
there is an abundance of this most valuable mineral fuel, to sup-
ply the present and future demands of the State for centuries.
With reference to the quality of the Texas coal, it may be stated
that it will compare favorably with most of the coals which are
wrought in Missouri, Illinois and lowa. In general appearance
and weight it resembles very closely the coal of St. Louis, Mis-
souri, and B-lleville, Illinois..

The following analysis made by Dr. Riddell, in the State Lab-
oratory, shows the chemical constitution ot an average specimen
from a bed three and a half feet thick, exposed on Whiskey
Greek two miles north of Fort Belknap.

Total master volatile at red heat, 44,136
Weightof Coke, 55,864

100.
Amount of moisture expelled at 212° 7,8689
Additional matter volatile at red heat, 36,2671
Fixed carbon, (coke) 52,8060
Ash, (ochreous brown) 3,0580

100.
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According to Dr. Riddell, this coal cokes without changing
its form and burns with a bright yellow flame.

For the sake of comparison we subjoin the following analysis
by Prof. J. D Whitney, Chemist, of the Geological Survey of
lowa, showing the composition of a specimen from Van Buren
county lowa, regarded as one of thebest coals in that State.

Moisture, 3,30
Volatile andcombustible, 37;98
Fixed carbon, 54,35
Ash' 237

100.
Besides the coal area just described, it is highly probable that

productive coal beds will be discovered in the extreme western
part of the State. This opinion is founded upon ~n interesting
group of fossils from the Hueoo Mountains, and a part of the
Guadalupe Range, which were obtained by Dr. Geo. G. Shu-
mard, wlule connected with the Expedition of Capt. Pope. In
this collemion I havefound with someforms that are undescribed,
quite a number of well marked species of the Coal Measure. I
am also informed by Hon. J. F. Crosby, of El Paso, that coal
has been discovered at one or more points in El Paso county.
Should future researches develope the existence of workable
seams of coal in this portion of our State, they will prove a fer-
tile source of wealth and their value can scarcely be over estima-
ted.

Connected with the Tertiary Formation, which occupies a
vast area in the Eastern and Middle portions of the State, are
extensive beds of brown coal or lignite, which will, I think, be of
great service to the public. Our detailed examinations in Rusk
show that a large portion of this coun'y is underlaid by deposits
of this material, exposures of which occur at a great many locali-
ties. The beds examined vary from six inches to eight feet in
thickness, and are associated with bituminous, shale, fire
and potters clay, soft quartzose and argillaceous sandstone, im-
pure limestone and iron ore. At a number of localities visited
the lignite appears to be of good quality and adapted for the ordi-
nary purposes of fuel. It varies greatly in character in different
sections of the county, some specimens i xhibiting the woody fibre
with tolerable distinctness, while others show no traces of organ-
ic structure, being dull, shining-black and very compact in tex-
ture.*

*An example of this variety from the neighborhoodof Iron Mountain P.
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In the N. E. corner of Cass County, at " Stone Coal Bluff/
examined by Dr. G. G. Shumard, there is a bed of lignite
ten feet thick which resembles the bituminous coal of Fort Bel-
knap, both in external character and chemical composition, *"and it is quite probable that it may be employed to advantage in
the manufacture of iron. Regular seams of lignite of more or
less? value have been discovered by different members of the corps,
in the counties of Grayson, Harrison, Caldwell, Guadalupe, Bas-
trop and Fayette, and we have heard of many other localities in
various sections of the State which we have not yet been able
to visit.

Brown Coal or lignite is in general inferior to true bituminous
coal which belongs to an older geological formation, nevertheless
its importance has usually been underated. In Germany and
Prussia, large quantities of lignite are annually mined to supply
the inhabitants with fuel, and the Tertiary brown coal of the
Pacinc coast has been successfully employed for purposes of
Ocean Steam navigation. It is estimated that the Jjeat given
out by lignite is about one-third more than that of wood. The
better varieties of Texas lignite may not only be used asfuel but
it is also probable that some of them may also be employed for
the manufacture of illuminating gas.

Among thecombustible minerals, may also be mentioned th«
occurrence of Petroleum, which has been observed at severa
points in the State. The most important locality visited is at
Sour L ike in Hardin County, where this substance may be col-
lected in considerable quantity from the surfaces of the remark-

0., analyzed by Dr. Kiddell, gave the following result:
Specific gravity, 1.094,
Moistureexpelled'at 212 '' 15,701
Matter volatile at red heat, 4,105
Fixed carbon, 79,137
Ash, 1,057

100,000
This lignite burns with a somewhat offensiveodor, and is remarkable for

the large amount of fixed carbon it contains. Its composition seems to indi-
cate, that it may be employed in smelting iron ores, both as a flux and as fuel.

** Dr. Riddell's examination ofan average specimen of this lignite gave :Specific gravity, 1,483.
Moisture expelledat 212 15,80.80 } Total amount of volatile
Matter volatile at red heat, 39,4220 $ matter 55,23
Fixed carbon, , 39,7880 i weight of the coke44,77
Ash, (grayish-brown) " 4,992 X

10CU.
100—



13

ableacid springs adjacent to theLake. Theearth for some dis-
tance around these springs, is also so highly charged with bitumen
as to be employed for purposes of illumination and to some ex-
tent as a fuel.

In addition to her coal deposits, Texas embraces within her
limits vast accumulations of iron ore, which require onlyjudicous
expenditures of labor and capital to be converted into fertile
sources of wealth.

Until the commencement of the present Survey, it was not
known that we had workable deposits ot iron except in one or two
localities. But our labors have demonstrated the important fact
that we have a vast iron region in the eastern part of the State,
embracing considerable areas in Cass, Harrison, Rusk, Panola,
Smith, San Augustineand Shelbycounties. The ore deposits be-
long to the Tertiary Era, and consist chiefly of hematites and
limonites ofwhich there are several varities.

According to Dr. Gr. Gr. Shumard, Cass county alone is capa-
ble ot supplying a number offurnaces with an abundance of ex-
cellent iron ore for many years. The ore occurs here in regular
layers, which sometimes attains a thickness of fifty feet. The
only iron furnace our State can boast of is located in this county.
It was erected several years since by Mr. Nash, and has been in
nearly constant, and I believe profitable operation up to the
present time. The ore is mined near the furnace, and the kinds
preferred area porous variety of hematite, termed by the pro-
prietors " honey-comb ore" and compact brown hematite.* The
pig metal and castings produced from these ores, are of excellent
quality and command a high price in the market. Dr. Riddell's
analysis ofan average specimen of the honey-comb variety from
the Nash mines yielded the following result.*

Our detailed examinations in Rusk county, have developed
the occurence ofalmost inexhaustible deposits of workable hem-
atite, similar to that found in Cass, * * while our general surveys
in Cherokee, Nacogdoches and the other counties above enumer-

♦Specificgravity, 2,2891
Moistureand mattervolatile at red heat, 12.227
Silica, 8! 122
Per-oxideofiron, . 79 604
Loss, v ,047

** Dr. Riddell's analysis of a specimentaken from an extensive ore deposit
in Rusk county, about four miles east ofSulphur Springs, gare :

99228
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ated, have convinced us that farther explorations willreveal there
also the existence of equally extensive accumulations of this
important element of state wealth.

Other deposits of iron occur in the Tertiary strata in the mid-
dle division of the btate, but so tar as our observations have
been carried, these ores are inferior to tnose found in the East.
In the counties of Cnldweli and Guadalupe, examined by Dr.
Riddell. are heavydeposits of iron ore, but tney contain such a
large proportion ot siiex in the form of sand, as to render them
generally unlit for profitable smelting. We have fair workable
ores from Bastrop and Washington counties, but further research-
es are necessary, before we can give a positive opinion respecting
their value.

Throughout the region of the Coal Measures in the northern
part of the iSiate, we frequently tind bauds ot argillaceous iron
ore interstratiiied with the gypseous shales, while the surface of
the ground is ofteu thickly strewn with masses of hydrated iron
orefrom the size of a tiibert to that of the double-list, in Young
and Buchanan counties, these ores are often quite abundant in
places, and theyappear to be welladapted for smelting, although
our investigations havw not been suiticiemly nnuute to enable us
to determine whether they occur in suilicient quantity to be
wrought with profit.

Lead. In the districts examined, no important deposits of lead
have yet been found, but we nave receivedfrom different parts of
the i^tate specimens ol galena or sulphuret of lead, which induce
the belief that future researches will develop the existence of
valuable veins of this metal. Thus we have samples of remark-
ably rich ore from the western part of the tState, near .fail iJuso,
the Wichita Mountains and Fort ;Santtaba. In Liano County,
occurs an interesting ore, the molybdate of lead, which is quite
rare in mineralogical collections. (Specimens 01 it Iroin this re-
gion were presented t > the estate Cabinet by Dr. Moore of Bur-
net, who informs me that it is quite abundant.

Copper. According to Dr. Geo. G IShuinard, small rounded

Specific gravity,3,3245.
Alumina, 1,0360,

JSmcious matter insoluble in acids, 8,7IJ4I
Per-oxide ofiron, 71,78^0
Water l8,o«73

100,—
The specimenanatyzed represents a variety that is very common through-

out the iron region ofthis part of the State.
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masses of the oxide and carbonate of copper occur distributed
abundantly over the surface of the country towards the source of
the Big Wichita, Brazos and Red Rivers, and it is not improba-
ble that productive v^ins of copper will be found in this region.

We have also seen fine specimens of native c >pper from the
extreme western part of the State.

Silver. All the sulphurets of lead that we have seen from
Texas aremore or less argentiferous. A specimen analyzed by
Dr. Riddel 1, contains nearly nine ounces of silver to the ton of
ore.

Much has been said concerning the existence of silver in Cass
county. For the benefit of the citizens it may be stated, that
after a careful examination, we are convinced that the geological
formations of that county, are of a character to preclude the pos-
sibility of finding the precious metals there, and consequently
all searchfor them will end in disappointment, if not pecuniary
loss. The substances that have been supposed to contain silver
are simply good ores of iron.

Gypsum. This valuable material has a vast development both
horizontally and vertically in our State. According to Dr. Geo.
G. Shumard,* who has had fine opportunities for exploring the
gypsum district in Texas and the adjacent Territories, it occurs
in the greatest abundance in the country watered by the upper
portion of the Canadian, Red, Big and Little Wichita, Brazos
and Pecos Rivers. On Red River the gypsum beds are from a
few inches to thirty feet thick. On Delaware Creek, afew miles
belows its source they are sixty feet, while between the Big
Wichita and Brazos Rivers, there are hills nearly seven hundred
feet high, composed al. aostentirely of this material. It is usually
of pure white, more or less granular and sometimes resem-
bles loaf sugar. Occasionally it assumes the character offibrous
gypsum, selenite and compact alabaster. We have also found
gypsum in the form of selenite somewhat abundantly dissemina-
ted through the marls of the Cretaceous Period in Grayson
county, and those of the Coal Measures in Young and Buchanan.
The crystals are frequently quite large, and form beautiful cabi-
net specimens. The gypsum field of Texas is believed to be the
largest in the world, and capable of supplying all the demands
of the South and West for thousands of years.

In several counties we have discovered extensive deposits o
potters, pipe a d fire clays, and inexhaustible beds of calcareous

♦Unpublishedreport on the Geology ol the U. S. Expedition, under Capt.
i.Pope, for boring Artesian Wells &c,
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marl. Limestones, sandstones and other materials adapted for
building purposes have also been met with in nearly every por-
tion of the countryexamined. In Burnet county we have found
extensive tracts underlaid by building rocks of great beauty and
durability, and there occurs herea beautiful variegated limestone
of remarkably line texture, whichreceives a good polish and forms
a handsome marble for ornamental work. A considerable district
in this county is likewise occupied by a rather coarse red granite,
which, if properly selected may be advantageously employed in
the construction of such works as require great strength and du-
rability. In the State of Missouri a rock of the same kind is
frequently employed for mill stones, for which purpose it is tol-
erably well adapted.
In the counties of Young and Rusk, valuable beds of hydraulic

limestone occur, and we have collected specimens from other
parts of the State, which appear to possess hydraulic properties,
but farther experiments are necessary before we can decide posi-
tively upon their value.

Our collection of,soils clays, rocks, ores, coals and fossils ie
quite extensive and already embraces many objects of great
interest and rarity.* The suit of organic remains is especially
large and valuable, and it is believed when carefullystudied will
throw considerable light on some disputed points in the geology
of the West and South-west.

The following is a statement of expenditures made on ac-
count of the Geological Survey, from its commencement to the
Ist Nov., 1859.

Salaries of State Geologist and Assistants, $5,187,50
Services of Draughtsman, 560,00
Hire ofsub-assistants, teamster, and cooks 1448,21
Expenses of going to NewYork for.instruments etc., 332,62
Instruments, chemicals and chemical apparatus, 1030,75
Fitting up geological rooms and laboratory, 532,72
Loomis & Christians acct. for building stable, 480,33
Horses and mules, 1,479,25
Wagons, harness and eaddlery, 1.091,95

*Among these we may mention a magnificent mass of meteoric iron, from
the head waters of Brazos River, presented by the late Maj. R. S. Neigh-
bors. This interesting specimen weighs upwards of three huudred pounds,
and is one ofthe finest examplesofnative iron to be found in any cabinet in
the United States. It is earnestly hoped that the citizens ofthe State will
continue to aidus in our labors, by sending to the geological rooms at Austin,
specimens ofrocks, ores and fossils, frnr" their r^^eH-ive r>.pi<rliV>orhoor!«. It
is oui aim to form at the Capitol, a complete collection illustrating the geolo-
gy, mineralogy, palaeontology and natural history of the Statt.
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Outfit, camp expenses, provisions, forage and black-
smithing 2,458,04

Traveling expenses, 236,60
Transportation of specimens, &c, 121,32
Postage acct. 15,48
Stationery, 63,38
Exchange, 4.85

$15,073,00
In conclusion it affords me much gratification to acknowledge

here, our indebtedness to thecitizens of the State, whohave every
where manifested the warmest interest in the progress of the
work, and encouraged us by their aid and kind hospitalities.

All of which isrespectfully submitted,
B, F. SHUMARD,

State Geologist,
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To His Excellency, J. W. Throckmorton
Sir : The following report of what was done by Dr. Francis

Moore and myself in the Geological Survey of the State is re-
spectfully submitted to your consideration.

I have the honor to be, with greatrespect, your ob't serv't,
S. B. BUCKLEY.

The Legislature of Texas, in April, 1861, resolved that the
Geological Survey of the State be suspended and that Dr. Moore
should prepare a report of what had been done under his super-
vision in said survey. The death of the Doctor caused me, who
had been his assistant and companion in the survey, to write a
report. As I was also an assistant ofDr. B. F. Sliumard in the
Geological Survey, my explorations over the State were more
extensive than those of Dr. Moore and all the knowledge thus
obtained which promises to have any public value is embodied
in the following pages.



Importance of a Geological and Agricultural Survey.

To many it may seem unnecessary to say anything on the
utility of Geological Surveys, because they have already been
tested and found to be of great practical value by most civilized
countries. Indeed, it is impossible to develop the mineral and
agricultural resources of a State in an economical manner without
such a survey. Every citizen of Texas is more or less interested
in having its mineral and agricultural resources made known, in
order that a proper estimate may be made of the materials apper-
taining to the State, their extent and their localities. In regard

Ito valuable minerals, we want to know where they may be found,
or where we may not expect to find them. This last item is by
no means the least useful part of the knowledge imparted by a
Geological Survey, for it will often save useless expenditure of
time and money. Individual expenditures in the vain search
after gold, silver, copper, lead, or other useful metals, to which
may be added coal, are public as wrell as private losses ; because
the entire wealth of the State chiefly consists in the sum total
of its individual wealth ; hence what individuals lose is so much
subtracted from the whole taxable property, which adds to the
taxes of the remainder. On the other hand the discovery of
gold and silver, or other useful minerals increases the wealth of
the State, and also adds to its sum total of individual wealth ;
hence all are interested in a Geological Survey, as a matter of
public economy. The iron mines in Llano county are alone
worth to the State more than one hundred times the amount
which the Geological Survey has already cost. Before the
GeologicalSurvey of the State of New York began, it was truly
estimated that more had been spent in the vain search after coal
and other minerals in that State, than was sufficient to defray
the entire expenses of its survey, which has been in progress
during the last twenty years or more. The annual tax now
derived from her iron mines and iron works is greater than the
cost of the survey, and this is only one of the important benefits
which that State has thus obtained. Other mineral resources
have been developed ; its agriculture has improved ; its lands
have been improved (not worn out;) so that they have increased
in value more than an hundred fold. Not that herGeological Sur-
vey has done all this, but it has certainly been a very important
agent in making theseresults. The value-of the iron productions
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of New York for the year ending the first of June 1860, was
22,304,443 dollars. This is at least one-third greater than the
value of the entire cotton crop of Texas for the same year.
Texas has actually, in a state of nature, greater and bettor re-
sources in iron and the materials needed in its manufacture than
the State of New York. Money is money, whether made in the
manufacture of iron, or .theraising of cotton. Let Texas doboth,
and also develop her other resource^ and she will soor becoiae
the empire State. Every State at the North has had a Geologi-
cal Survey, or has one now in progress, and every one at the
South, with tUe exception of Louisiana and Florida; yet there
is not one State east of the Mississippi river which gives prom-
ise of such vast mineral and agricultural resources as Texas ;
nor is there one which has derived or can derive, so much benefit
from a Geological and Agricultural Survey, properly made, as
this State. If we turn to Europ.3 we find that Geological Sur-
veys have been made, or are in progress, in ail its countries.
England has had one in operation during the last twenty-five
years ; and under ifer direction a Geological Survey of Canada
began^nany years ago, and is stil^incompleted. The miner
must have the assistance of the Geologist and Chemist to deter-
mine the value-of his ores. California is no exception to the rule.
Before large quantities of gold were found there the Geologist of.
the United States Exploring Expedition noticed the gold bear-
ing rocks of that State. Its Geological Survey was commenced
several years ago when the washing of its sands had, in many
places, ceased to be productive, since which a new impetus has
been, given to the obtainirg of its gold by the working of quartz
veins from whence most of the gold from that State is now de-
rived. None of the mining companies in the rich mining States
among the Rocky Mountains venture to begin work before suit-
able geological examinations are made. Hence miniag, as it is
now generally conducted on scientific principles, is much more
reliable than it was a few years ago. This result has been
brought about by the enormous sums which have been spent "by
companies, and individuals in fruitless mining operations.

The survey, if properly.conducted,, will laake kno ato the agri-
cultural capacity and adaptation of the soil: for particular Ci ops,
and disseminate information with regard to the best modes of
cultivating the different grains, grasses, cotton, sugar, tobacco,
fruits, etc.; for Texas is so extensive that she has a climate and
soil suited to a more varied agriculture than any other State
east of the Rocky Mountains. Within the last thirty years the
great progress and general diffusion of agricultural chemistry in
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Great Britain, and also in New York and other Northern States
has more than doubled the amount per acre of their agricultural
productions, and more than tripled the value,of their lands.

The State collection at the Geological Booms, although dam-
aged to some extent during the war, is still very valuable. There
are many duplicate specimens which should finallybe distributed
among the leading schools of the State. In 1861 we had appli-
cations from three different colleges in Texas for specimens to
illustrate geology, mineralogy and botany; for it is of little use
to teach these studies without the aid of suitable specimens.
We thirik the main collection, should when completed, form the
cabinet of the State University. We believe the most effectual,
the most speedy and the most economical way of protecting the
frontier, is to make known the mineral wealth of Western Texas,
when the tide of emigration would be such 'as to stop the in-
roMs of the Indians. "

Report.

The Geological Rooms, having been used in the manufacture
of percussion caps during the lafce war, the cabinet was very
much injured, the specimens were thrown in Ifeaps, covered with
dust, their labels displaced, and many of the most valuable taken
away. It has required much time and labor to restore the frag-
ments to a position suitable for exhibition, or for scientific study.
This I havebeen enabled to do, in part from having assisted in'
collecting a large portion of them, j The value,ofmany smeimens
is much diminished from the loss of the labels which sper.itied the
particular localities where they were found. .Such can only be
named and placed among the group of rocks or fossils to which
they naturally- belong. This is not intended- to be a full report
of what has been done in the Geological Field ; but it will chiefly
embrace matters of practical utility to the people of the State,
and most things which merely have a scientific interest will be
omitted. In order that all may understand the subj'.:r.i better,
the following synopsis of the principal Geological subdivisions is
given, omitting such as have not been found, or are not expected
to be found in; Texas. The names of the periods and epochs for
the Paleozoic 'of America, are the same that have been applied
to those rocks by the Geologists of the New York Stato Survey,
which are now adopted by most American Geologists :
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AGE OF MAN.

In Texas, at the bottom of the scries, we have the azoic rocks
which are mostly supposed to have formed, when life was absent
from our globe ; a large portion of the paleozoic, the cretacious
of the mesozoic, and the tertiary or the cenozoic period, em-
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bracing as far as is now known a greater geological variety than
any other State east of the Rocky Mountains.

The true geological position of the different strata of rocks are
known from the fossils, or animal and vegetable remains found
in them, such as shells, bones, impressions of leaves, etc. Hence
the great utility of fossils in the examination of rocks, and the
determination of their true geological position. These animal
and vegetable remains have been aptly termed theA B C's of
geology ; for no one can be a practical geologist unless he knows
the characteristic fossils peculiar to each geological epoch.

By a reference to the preceding diagram the reader will see
that at the dawn of creation, we first have the Silurian age ;
at the base of which, in the Potsdam rocks, are first found vestiges
of the existence of life, shells, &c. Next above is the Devonian
at the commencementof which new species, and also new genera
began to exi«t m great numbers ; then fish were also quite
numerous, hence it is termed the age of fishes. At the close of
this age there was a general destruction of all its species of life ;
when other species and many new generawere created, and then
began the carboniferous age, or the age of plants, when vegeta-
tion was in many places so abundant as to be deposited in vast
beds,-which were afterwards covered with sand and mud, to be-
come by heat and pressure changed into coal. In many lignite
beds are branches and sections of trees half charred, and in both
bituminous and anthracite coal its vegetable texture can be dis-
tinctly recognized by the aid of the microscope ; which joined
with many vegetable impressions above and below coal seams,
proves its vegetable origin beyond doubt. Nextcomes the reptil-
ian age which isdivided into the Triassic, Jurassicand Cretaceous.
Of these the cretaceous has as yet only been found in Texas,
where it extends over a wide range of country. To this succeeds
the Tertiary, or Mammalian age, where animal life in many of its
present forms became prevalent, and a new order of life began ;
a 1 irge portion of which is continued to the present time. Re-
cent discoveries in Europe show that the human race existed in
thePost-tertiary when the mastadon, the mammoth or gigantic
elephant, and other extinct species of quadrupeds had an exist-
ence. These geological periods inform us that there has been
successive periods of creation ; and also that the work Las been
both gradual and progressive. Whenever thecondition of things,
on land or in sea, became unsuited to theexistenceof a species or-
race of animals it ceased to live, and new species and races
adapted to the new order of things were created. The different
species of shells &c, found in the Silurian rocks, do not occur in
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those of the Devonian age, nor are any of those in the Devonian
seen in the Carboniferous, &c, so with the other geological
periods ; henco each geological age hasyfossils peculiar to itself,
the study of which unfolds to us the history of the earth and the
changes it underwent before man was.

The Azoic are those rocks which Ho beneath the oldest fossil-
iferous strata,which last are in America called the Potsdam series
of rocks, so named by the New York geologists from a place in
that State where thoserocks abound. When these oldest fossil-
iferous rocks lie in beds horizontal or nearly so upon granite and
inetemorphic rocks these last being uptilted into nearly
vertical strata, it is proof that the granite and metamorphic
strata belong to the Azoic. Granite is an igneous rock thrown
up from the interior of the earth by forces similar to those by
which our modern lavas are ejected. It's peculiar character is
owing to its having been cooled under great pressure beneath
other strata of rocks, or at the bottom of deep seas. Granite is
composed of threeminerals, quartz, mica and felspar; when horn-
blende takes the place of mica, the rock is termed a syenite.
The metamorphic are those non-fossilifcrous rocks which are
more or less stratified, and whose form and composition has been
altered by* heated granite, or other rocks of igneous origin ;
hence they are rarely in horizontal strata,but generally inclined,
broken, and contorted by the immense power excited upon them
at the time of the upheavel of the granite, and its associated
rocks.

The Azoic rocks now known in this Slate are mostly in Llano
and its adjoining counties. There are granites h steatite or
soap-stone, immense beds of iron are, and metamorphic rocks,
consisting chiefly of slates, mica schist and gneiss with quartz
veins. A large portion of Llano county, as its name indicates,
presents a nearly level surface, with isolatedmountains scattered
here and there over the plain. These mountains are mostly of
the azoic granite, but rarely entirely so, their upper portions
being generally composed of the older paleozoic rocks of the
Potsdam period. The granite is mostly coarse, and from the
prcdominence of a reddish felspar in its composition it may
properly be termed a red felspathic granite. It often disinte-
grates easily, and from it most of the soil of the county has been
formed, and also the sands of its rivers and streams. These
sands contain mica of a gold color, which has often been con-
sidered as partly gold, and much time has been spent in washing
the sands of the Llano streams to obtain the precious metal.
Gold has rarely it ever been found in the azoic granites, hence
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it is useless to search for it in sands made by the crumbling to
pieces of its rocks. If it be found in such situations'it probably
came from metamorphic rocks Avhich may haA^e partly formed the
alluvial soils of the neighborhood. There is also a granite on the
northwesternborder of the azoic rocks, afew miles northwestfrom
the EnchantedRock, which has afine compact hard texture,which
renders it excellent for architectural or monumental purposes.
We also saw a similar granite in Burnet county. These last
granites probably belong to a later period of elevation and are
therefore not true azoic rocks. Future geological examinations
will settle this question. The metamorphic rocks here areon the
outskirts of the granite and are in nearly vertical strata which
are moreor less broken and contorted. These metamorphic rocks
are peculiarly interesting, for they often contain the precious
metals, especially gold and silver. The richest deposits of gold
generally -are found in quartz veins pervading these rocks. Such
veins now yield the greater part of the gold obtained in Califor-
nia. Our metaraorphic rocks also have quartz veins and extend
over quite a large section, afew miles south and southeast from
Fort Mason, in Mason county,from which they extendwestward
into geologically unexplored regions. They are mostly micaceous
shales with quartz veins in highly inclined strata. They have a
strong resemblance to the gold bearing rocks of some parts of
North Carolina and California. At a place about eight miles south
of Fort Mason we found a small quantity of gold in the debris
of these rocks ; but as our stay was less than an hour, those
rocks need another and much more thorough examination. Near
the western border of Packsaddle Mountain on the rente to
Honey creek are dark shales with quartz veins dipping at large
angles. They have a compact textureand a striking resemblance
in their dip irregular contorted, strata and lithological character
to metamorphic shales near the base of the Smoky Mountains
in North Carolina. Near Honey creek these shales extend
beneath the nearly horizontal layers of the sandstones and
limestones of the Potsdam rocks. These shales also resemble
some metamorphic shales near Charlotte, in North Carolina, on
the eastern slope of the Alleghany Mountains, which shales con-
tain rich gold mines. Our stay here was also very limited, so
much so that we, did not attempt to ascertain the thickness of
these* shales, which, judgingfrom appearances, must be several
hundred feet. X Near their junction with the Potsdam is a vein of
dark brown hematite, about two feet thiefcj wlnch contains about
fifty per cent, of metalic iron ; but other and much larger beds
of iron are in this county, and can be worked with much greater
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profit than this vein. Many years agolarge quantities of ore were
excevated here for the purpose of obtaining silver. Trees ap-
parently forty or fifty years old are growing on the embank-
ments made by the miners. The old inhabitants of this section,
when theyfirst visited the mine found a large quantity of ore,
which is said to have contained a large per cent, ofsilver, tied up
in a sack ofrawhide, lying near the excavation. None of these
specimens have been preserved that their value might he tested,
but even if they were rich in silver it is uncertain whether they
were dug out at this particular locality. It is highly important
to determine accurately the age of metamorphic rocks, because
most of the gold bearing metamorphic series were formed near
the close of the carboniferous age.

The largest deposit of iron ore yet known in this county is on
Jackson's creek, near a Mr. Epperson's. It is about twelve miles
west of the town of Llano ; and from six to eight miles south-
east of the Smoothing Iron Mountain. It is an immense and
apparently solid mass of iron, of an oblong oval form, surrounded
by the azoic granite, having evidently been raised up from be-
low with the latter. It has a length of about eighthundred feet,
and a width of about five hundred feet, with an elevation offrom
twenty-five to thirty feet above its visible base. Loose masses
of ore, some of which are of several tons weight, lie scattered over
the surface of the iron hill and on its outskirts. It is a magnetic
iron ore being the magnetite of the mineralogists. It is the
same ore which occurs in the celebrated iron mines of Sweden,
and also of those in the northeastern part of the State of New
York, all of which are noted for the great excellence of their me-
tahc iron. It is the best iron ore known, and yields the largest
per cent, of pure iron. It seems to be a true vein, and like all
true veins, to have been ejected up from unknown depths below,
hence the supply is inexhaustible ; for no true metalic vein has
ever been traced downwards to its' termination. However, there
is evidently enough near the surface for the wants of the present
generation. During the late war an attempt was made for its
manufacture, and abandoned for want of funds. It was then
tested on a large scale and found to yield seventy-five per cent,
of metalic iron. This per cent, is equal to that of the best iron
ores, and there are very few which give as much. Some ,of it
was at that time made into horse shoes and nails by some black-
smiths, and pronounced by them to be equal to thebest Swedish
iron. The limestones of the paleozoic, and cretaceous rocks are
in the immediate neighborhood from which abundant materials
for a flux can easily be obtained. Soap-stones or steatites of
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which large quantities are in the same county, afew miles distant,
are suitable for tlte construction of furnaces. Charcoal is used,
or was, in 1858,for the manufactures of more than halfof the iron
made in the United States. In Overman's Treatise on Metallurgy
the relative value of the different fuels is thus stated : "If a
ton of charcoal be worth one dollar, the same weight ofanthracite
is worth 94 cents; that of soft or bituminous coal from 85 to 90
cents, and that of brown coal 78 cents. The cost of obtain-
ing the ore. is comparatively trifling, for it lies alreadyat the sur-
face. It is in a dry, healthy climate, where there would be little
or no loss to the workman or manufacturer from sickness or bad
weather. Plenty of food for man and beast can be had from
German and- other farmers in the surrounding country. It is a
comparatively level country, with a hard graveley soil, overwhich
are good roads throughout the year, which either pass around or
between the scattered hills and mountains. A railroad from
the south, by way of Fredericksburg or its immediate vicinity
and extending northward to the Fort Bolknap bituminous coal
beds, can be made with a very moderate grade. It would need
few bridges and require no large hills or mountains to be tun-
neled. The iron needed by Texas to make Railroads, and for
other purposes, will afford a good home market for many years.
These and many other advantages are such as to insure large
profit's to the manufacturer. It is very desirable that its manu-
facture may be soon started, so as to supply iron for Railroads,
machinery, for manufactories, agricultural implements, utensils
for family use, and iron and steel for blacksmiths, most of which
are now brought from a distance at a great expense. Yes, Texas
has paid many thousands of dollars for the above things, which
were mostly made at the North from ores of an inferior quality,
yielding often not more than fifty per cent, of metalic iron ;
while at the same time she has the greatest abundance of iron
ores at home,-which will afford at least seventy-five per cent, of
the very best-iron. These things ought not to be, and we would
earnestly call the attention of the Legislature to the great im-
portance of the subject. Let ofur own iron ores be manufactured
and then wo will keep a large'capital at home, and attract a still
larger one from abroad. It is the cheapest and surest way of
having Railroads and manufactories. It will not only create a
home market for all agricultural productions, but will also in-
crease the value of every description of property, not alone in

" Western Texas, but throughout the State, by adding to its rail-
road facilities, and its entire productive wealth. That there is
nothing visionary about this is plainly evident from what other



12

States have done which actually possess less agricultural and
mineral r-sources than Texas. Take tor example the State of
New York, and we find acceding to the census report of 1860,
that the value of the steam engines and machinery produced
there in the year ending June Ist, 1860, wa3 ten million?, four
hundred and eighty-four thousand eight hundred and sixty-three
dollars, and the value of the productions ofher iron founderies in
the same year eight millions, two hundred and sixteen thousand
one hundred and twenty-four dollars. We give this example, be-
cause New York has no coal mines, hut derives her coal from the
neighboring State of Pennsylvania, neither has New York any
deposits of iron, as favorably situated for working as those in
Llano county.

A large bed of iron ore of a similar character to the preced-
ing is distant from it about eight miles, in a north-westerly
direction. It lies between two granite ridges, and is traversed
by veins of quartz in all.directions. This deposit will probably
prove to be equally as profitable for manufacturing purposes as
the one already described. There are some large veins of ore
containing a large per cent, of copper, on the Little Llano,
about-eight miles above its mouth. It resembles the grey oxide
of copper, and on exposure to the air becomes more or less coat-
ed with a blueish green color. It's composition is mostly iron,
and it is very similar to surface indications at the copper mines
of Ducktown, in the south-eastern part of Tennessee. It is
there termed by the miners "gossan," or the "blossom" of
copper. These Ducktown mines have been a source of great
wealth to their owners, and it is possible this Llano mine may
prove to be equally profitable. There are several veins of a
few feet in thickness between gneissoid metamorphic rocks on
the borders of the granite. These .veins were partly covered
with gravel and soil formed by the disintgeration of the granite
hills, near the base, of which they are situated, so that we did
not ascertain their dip or direction satisfactorily. Their Geolog-
ical position is sudta as to lead us to expect that mining will
here be a lucrative business ; still it always should be remember-
ed that mining, even in the r'^hest mineralregions is always un-
certain ; yet, the great rewards obtained by the few, will always
induce many to dig and search for valuable ores. These last
also have their reward; golden dreams, bright visions of the
future, and air-castles, are to them; sources of happiness.

On Oomanciie Creek, near Comanche Mountain^ are extensive
dykes of hornblende rock, enclosing'large masses of soap-stone
or steatite. One of these veins of"steatite is about three him-
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rlred feet wide, extending in a westerly direction, towards
the Hondo creek, where, at the distance of eigllt-miles, it ap-
pears again. It has a bright grey color, a fine grain and a very
compact texture, yet so soft as easily-to be cut with a knife or
sawed into thin boards. It is an excellent material for the con-
struction of furnaces, fire-places, ink-stands and griddles. It can
also be used for fence posts, as done in some parts of New Eng-
land. Pounded fine, and mixed with a little grease or tallow,
it forms a very durable article to lessen friction in the axles of
wagons and carriages. To obtain it for this purpose, wagoners
come from a distance, and consider it to be neater, better and
more lasting for that use than anything else.

It has already been remarked that most of the mountains in
the valley of the Llano river are isolated, and this isolation on a
nearly level plain, causes them to appear much higher than they
ieally are. The highest is the Pack-saddle, or Llano Mountain,
in the eastern part of the county. It has an elevation of elev-
en hundred and fifty feet above its base. The House Mountain
is near the source of Hickory Creek, a branch of Llano river.
It is about thirty miles from thetown of Llano, in a westerly
direction, and derives its name from being shaped like a huge
oblong house witl>a fiat roof. It's base is granite, which extends-
about two-thirds of the distance to its summit; the remaining
one-third is a red potsdam sand-stone, which lies in massive
beds of nearly horizontal strata. From the top of this singular
mountain, at the height of eight hundred and fiftyfeet above the
plain, there is a glorious view of the surrounding country.
One of the most striking features in the scenery of this region,
is the Enchanted Rock, situated near the south-western corner
of the county. It is five hundred feet high ; but as the whole
valley near its base is higher than much of the surrounding
country, this rock is probably fully equal in height above the
sea to most of the mountains of that section. It is an immense
dome shaped mass of naked red granite, flanked on the south
or south-west by two smaller elevations. Within a circuit of
a few miles around its base, the surface of the country is much
broken and covered with rugged hills and large blocks of gran-
ite. The measurements of the heights of these mountains were'made by the writer, with a single barometer and two thermom-
eters, by first taking an observation at the base, and then one at
the top. It is probable that none of these mountains are more
than three thousand feet above the sea, which is much less than
that of the great table land of Mexico, which has an elevation
varying from four thousand to upwards of seven thousand feet.

BOUND 0CT1968
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The Llano Estacado of this State is said to be about four thou-
sand five hundred feet above the Gulf of Mexico. None of the
mountains of Llano county, and others in Western Texas, are as
high as the more elevated table lands of Mexico and Texas.

That a large part of North-western and Western Texas was
once a continuation of, or a similar table land, is evident from
the strata of rocks of its isolated hills or mountains so like to
those of the neighboring hills and plateaus that the most super-
ficial observer cannot fail to be convinced that the whole were
once continuous. The Llano valley originated from denudation,
and also many other plains and valleys among thePaleozoic and
Mesozoic rocks. This denudation took place after the Eocene of
Tertiary period was formed, because we find water-wornrocks
and pebbles both of the Paleozoic and Cretaceous formations,
containing their characteristic fossils scattered profusely over the
surface of large portions of many of the counties south of Aus-
tin, as far as Fayette county. Some of the finer particles were
carried farther, and the whole has largely contributed to the
making of the rich soil of Southern Texas. None of these
water-worn pebbles of the older locks—which lie in heaps in
many places—are in the Eocene strata of rocks of these south-
ern counties, but all lie on the surface, proving-* that they were
thus deposited after the deposition of the rocks beneath them.

The valley of the Llano is about seventy miles long, with a
breadth of from twenty to nearly fifty miles. It abounds in
prairie and open woodlands, chiefly of post-oak, black-jack and
hickory, having many native grasses on which large herds of
cattle, some horses and a .few sheep feed.

The greatextent of this and other plains in Western Texas,
shows that they are not valleys formed by rivers. To break up
and carry to a great distance such an immense mass of rocky
matter as once filled them, required powerful oceanic currents,
and long periods of time. It may have been a sudden breaking
up of the rocky strata which gave the waters an increased force
and moreresistance, which joined to the greater surface of the
rocks exposed, caused them to be sooner dissolved, or swept
away. Whatever may have been the cause or length of time
required to accomplish it; one thing is certain, we can see that
it has been done, and done very effectually, leaving no large or
small blocks of lime-stone scattered over the Llano valley, at
least those portions which we visited. That the elevation of
this portion of Texas from beneath the sea has been gradual, is
demonstrated by the numerous terraces on the Colorado river,
and also those in the cretaceous hills about forty miles from
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Austin, on theFredericksburgroad, where there are threeor four
ancient sea beaches from near the base of the hills, upwards to
near their summits, along one of which the road windsfor miles.

The views obtained from the summits of the mountains of
Llano, are rarely excelled for bold scenery and beauty of land-
scape. One or more of the sides of many of them are nearly
perpendicular or jagged and rough with huge rocks.

The Paliozoic and Cretaceous hills which surround the valley,
also often present high and irregular walls of sand-stones and
lime-stones. Rivers and streams wind among the mountains
here and there amid woodland and prairie. Those who ascend
the highest mountains east of the Mississippi river, after toiling
for hours upward, finally arrive, weary, at the top, amid cold
winds and misty clouds, which hide both mountains and valleys
from view. Such is the fate of most of those mountain climb-
ers ; for seldom are those mountain tops, at mid-day, uncovered
vvith clouds. Under the clear skies of Western Texas, those
who visit these delightful mountains cannot fail to be pleased.
There are also many other attractions here. TII3 falls of Falls
Creek, in the north-eastern part of the valley a few rods from
the Colorado river, are about one hundred and five feet perpen-
dicular height. The stream is about sixty feet wide at the top
of the fall and descends into a basin of about half an acre in
extent, of deep clear water, fine for both bathing and fishing.
Ferns, mosses and climbing plants hang in green festoons from
the high rocky precipices which are on each side of the sheet'of
falling water. Cedars and other evergreens grow on the surround-
ing rocky cliffy, and both cedars and live-oaks abound on the
broad plateau at the foot of the falls from which the ascent is
by three or four terraces of a few feet each, into the Llano val-
ley. We were told that there is a fine sulphur spring on the
Colorado river, not far above these falls, which our limited time
did not permit us to visit. These things have an economicvalue
to the people of the State, affording advantages for summer re-
sort which are rarely equalled ; such as a pure, healthy atmos-
phere, mountains, springs, water-falls, bathing, fishing, hunting,
fine drives, and horse-back rides over the plain, fine climbs up
the hills to enjoy charming views of varied scenery from their
tops. It is just the place for invalids to get strong, and for the
healthy to become more robust. Much money is spent annually
in visiting places abroad far less attractive. Suitable buildings
here and atLampasas Springs, in the adjoining county, will, in due
time, draw crowds ; for surely there are no mineral springs,
watering places or other places of resort in the Atlantic States,
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which have such a combination, of natural advantages for true
enjoyment as are here within a circuit of a few miles.

The Azoic rocks of this section trend north-east and south-
west, being in the same line of upheave], as the rocks of the
same period in the Ozark Mountains of Arkansas, and the Iron
Mountains of Missouri. Garnets are quite common in thegran-
ite of Llano, and further explorations will probably bring to
light other characteristic minerals of that rock.

Primordial or Potsdam Period

The Potsdam strata here lies unconformably upon the Azoic
rocks in either horizontal strata or in layers inclined at small
angles. Near Honey Creek, and also near the head waters of
the Little Llano, it can be seen directly overlying the Azoic
metamorpMc rocks. It consists of red, yellowish white and
grey sand-stones in strata, alternating often with grey limestones
of different shades, some of winch are; nearly white. In Llano
county its fossils are mote abundant than in either Burnet,
Mason or San Saba counti'esJ where including the calciferous
sand rock of the same period, forms the larger portion of the
rocky strata. It's recognized fossils are of the
following genera : Lingula Bathytirus, Conocephalus, Dicello-
cephalus, Agnostus, Arionellus, Discina and others, some of
which are undetermined. There is a fine exposure of these
rocks at the Pack-saddle or Llano Mountain, at the west end of
which the following section was taken :

Numbers three and six are hard, compact siliceous, lime-stones
highly fossiliferous, tinged With light green spots—silicate of
lime—containing Bathyurus, Lingula, Discina and other fossils.

1.

2.
3,

4.
5.
6.
7.

8.

Surface, dark gray lime-stone in tliia layers, contain!
a few crinoids, ----- 6'8 feet.
Red sand-stone, - - - - - 46 "Hard, gray siliceous lime-stone, containing

Bathyums; Lingula and other fossils, - 55 feet.
Light, blue grayish compact lime-stone, 172 "Soft, yellowish white sand-stone, - - 32 "Similar to No. 3, - - - - - 12 "
Reddish brown sand-stone, with Lingula and a

few otherfossils, - . - - - 326 feei
Granite, mostly covered with soil, and sloping

gradually into the valley, - 439 feet.

ing

1150 feet.
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This section is interesting1 on account of the great similarity in
lithological character and the imbedded fossils of the two sec-
tions numbers three and six, with two hundred and four feet of
lime-stone intervening, which shows that a long period of time
must have elapsed between (he periods of their deposition. It
is uncertain whether the surface rock of this section belongs to
the Primordial Period. The specimens there collected have
been misplaced, and it is impossible now to identify them. We
only know from notes taken at the time, that it contains crinoids.
In the precipitous rocks adjoining this place weregreat numbers
of a gregarious squirrel, which were at times quite noisy and
lively. They dwell in the cliffs of rocks, in places so steep that
few other animals can reach them. They are about the size of
the common gray squirrel, and have the tops of their heads and
shoulders black, the rest grey. The writer succeeded in obtain-
ing a specimen, and it proved to be an undescribed species. It
belongs to the Spermophile family of squirrels, and was,describ-
ed in the Proceedings of the Academy of Natural Sciences of
Philadelphia, by Dr. Slack, late in the year 1861, or early in
1862, as Spermophilus Buckleyii. It's food is vegetable, acorns,
fruits and buds.

At but one locality have we seen the Potsdam dipping at a
large angle. This is near the head waters of the Little Llano
river, where the broken and upturned strata dip at an angle of
about forty degrees west, ten degrees south. Here we have the
following section :

No. 4of this section has evidently been altered by heat. It's
compact layers, of a foot or more in thickness, are cleavable into
plates an inch or less in thickness. On The faces of these plates
are rarely faint traces of fossils, the chief of which is a Dicello-
cephalus, mixed with nodular concretions of from four to six
inches in diameter, which are probably organisms altered by
-heat. Several specimens of the Dicellocephalus were found in
a state of perfection sufficient to identify them. These are now
in the State cabinet at Austin. This is on the borders of the
azoic granite, where there has been an eruption and upheaval of
other granite and igneous rocks at a later period, the heat of

1.
2.

3.
4.

5.

Hard grey limestone, 78 feet.
Nodular grey limestone, in broken, disintegrating

layers, - - - - 3 feet.
Hard light grey limestone, 14 feet.
Shale darkfriable, alternating with dark grey, com-

pact seams, with traces of .fossils, - - 37 feet.
Granite to the base, chiefly covered with rocky debris.
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which has altered and almost entirely destroyed their imbedded
fossils.' At the top of this section are afew acres comparatively
level, back of which are the high hills of San-Saba county,
rough with calciferous sand rock, alternating with a magnesian
lime rock, or Burnet marble, the whole often capped with rocks
of a later age. This is a very interesting locality, for here we
have some chapters in the remote history of the earth, written
by the Creator on tables of stone. They tell of ihe existenceoi
delicately formed animals in tranquil seas, where they lived and
died, and were buried in layers of sand, which finallybecame
indurated into the solid rock. After this, in a shallow sea, a
limestone was gradually formed from age to age, to the depth of
about one hundred feet. Then came the eruption of this later
granite, breaking," upheaving and heating the rocks above.
Quiet again reigned, the granite became cool and solid, but the
waves still rolled above, and other limestones began to form, in
the slow process of which many, very many other ages passed;
how long^norie can tell, only that it must have been very long,
because the limestones above our section are several hundred feet
thick, extending back in nearly horizontal layers, containing
shells and other marine exuvia, far into San Saba county.

At this place horizontal beds of conglomerate, formed from the
paleozoic rocks,, lie along facing the cliffs. Theseconglomerates
have been much worn away, and now stand in some places in
long tabular forms or rounded pillars. In the caves and crevices
of the limestone cliffs of this neighborhood, nitrate of potash,

-or saltpetre, is very abundant; sufficiently.so to make it of eco-
nomic value. Experiments have proved its utility as a manure
on wheat, barley, and other cereals. It may be well for those
farmers who live near these saltpetre localities in Llano, Sun
"Saba and Burnet counties, to use the dirt as a fertilizer, which is.
found in large heaps at the bottom of some of these rocky walls.

'"Farther west, in.the upper part of the Llano valley, some of
the Potsdam sandstones are highly ferruginous, ( containing a
large per cent. < f iron. Modules of iron ore derived from these
rocks, (some of which have imbeded shells, which are also
changed into iron,) are of frequent occurrence, scattered over
the surface in the neighborhood of these sandstones. At one
place near the military road, a few miles north of Fort Mason,
there is,a bed of iron in these rocks nearly two hundred feet
thick." This ore has not yet been analyzed, but judgingfieni
the weight of specimens, it seems to be little inferior to the best
iron ores of Llano county. These dark red sandstones are in
massive layers of nearly horizontal strata, resting immediately
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upon the granite. In some places they contain Lingula in great
abundance, and in a high state of perfection.

About eight miles below the mouth of Falls creek, in Llano
county., are salt works. The brine flows from a yellowish-white
sandstone, which is varied by brownish yellow spots. It is com-
posed of coarse sand; is easily broken, and of such an open tex-
inve that the salt water easily percolates through it in all direc-
tions. It seems to lie in a depression of the granite, and also
directly upon it, covering an area about live miles wide and from
eight to ten in length, in massive and nearly horizontal strata.
It is at the'western end of the valley of the Llano, and thins
out and disappears a few miles west of the Colorado river. We
found no fossils ru these rocks, and only infer from its position
and lithological character that it forms part of the Potsdam
rocks of that region. At the base of a ridge of these rocks
forty or fifty feet high, are several wells from ten to fifty feet
deep, from which the salt water is drawn and evaporated in large
iron kettles. As there is an abundance of fuel in th,&vicinity,
:.he cost is com paratively trifling. Owing to the limited supply
of brine, on an average only from twenty to thirty bushels'*)!'
salt were then made in a day. To get a greater quantity of
water some wells wero sunk through the sandstone and several
feet into the granite; but as the last named rock do6s not yield
salt water, of course the trial proved a failure, the expense of
which a very slight knowledge of geologywould have prevented.
This sandstone may contain beds of rock salt, over which the
waterruns, or the water which permeates, it may come by an
underground stream from other distant rocks.

Ten or twelve miles above these salt works is Swenson's Saline,
in Lampasas county, where the brine is probably derived from
the same series of rocks—Potsdam —and if so, they were proba-
bly made in the same ancient basin, or arm. of the sea. Swen-
son's Saline is in a picturesque gorge, nearly two hundred feet
deep, not far from the Colorado river. From the top so the bot-
tom of the rocks, near the works, we have the following section:
1.

2.

A compact, cliertygrey siliceous limestone, contain-
ing crinoidal and other undetermined fossils, 63 feet.

Light, variegated limestone, mottled with dark

4.

spots, - - - - - 20 feet.
Dark grey limestone, with Orthis and coralines, 84 feet.
Black alluminous shale with liiigula to the bottom

of a small creek which flows through the gorge, 4 feet.

171 feet.
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In this shale two wells are sunk; one to the depth of forty
feet and the other 80 feet. The bore is about four inches in di-
ameter, and yields about a bushel of salt water per minute,
twenty gallons of which make one gallon of salt. The wateras
it issues from the wells is pumped, by means of a small engine,
into a trough 40 feet high, erected on a scaffold, on which arc
spread numerous cedar boughs for the purpose of increasing the
evaporation From the trough the water is scattered over these
branches, from whence it falls in a cuncentrated brine into vats
below. Then it is put intokettles, where it is again evaporated.
The salt here made is said to be of an excellent quality, and
supplies a large section of country. A larger supply of this
useful article can probably be obtained by siuldng wells at other
points in that vicinity.

The calciferous sand rocks and magnesian limestones of the
Potsdam are in the eastern part of Burnet county, the southern
half of San iSaba, and several places on the outskirts of the
Llano vaUey. They consist of siliceous and magnesian lime-
H-tone\3; <<H|rnating in strata, which are often several feet thick.
SSfcj^of these limestones are excellent marbles, and already

4*aVe*been used in some few instances for monumental purposes.
Bailroad facilities would soon bring them into general use, not
alone in Texas, but throughout a large portion of the South.
They are in massive beds which are nearly horizontal, or inclined
at a small dip. The surface of the country, wherever they form
the uppermost layers, is very rough, with large and small masses
of rock in thick confusion. They are white and dark grey, with
all the intermediate shades. The upper strata are sometimes
eherty, and in some few places they contain large crystals of
rhomb spar, twelve to eighteen inches in diameter. They have
but few fossils of the genera Ophileta, Holopea, Orthocera and
Bathyrus.

At the Simpson Spring, three-fourths of a mile from Mr,
Hubbard's, and a few miles southeast of San Saba, the county
seat of San Saba county, there is a fine exhibition of these
rocks, especially the magnesian limestones, in layers of from two
to three feet thick. They are white, and white clouded and
tinged with grey, of a very compact texture. The blufls here
and farther up the valley are from 120 feet to 200 feet high,
often perpendicular, or nearly so, ornamented with several spe-
cies of yucca, cacti, ferns, climbing plants, and a few small trees
and bushes, live oaks, elms, pecans and others. The rocks are
alternating of light drab marble and hard white dolomite. Some
of thelatter has been used for tomb-stones^ for which it answers
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equally as well as many of the imported marbles. Some of
these limestones are of such a very fine compact texture that,
thej would answer very well as a lithographic rock. Simpson's
spring issues from the base of these bluffs by two outlets front
the solid rock, which unite and flow in a clear streamlet of suf-
ficient water to irrigate the neighboring farms of Simpson's
creek valley. Near Mr. Hubbard's, on this creek, there is a cha-
lybeate spring, in which the taste of iron is quite sensible.
Large springs occur frequently in the valleys and ravines of San
Saba county, many of which aftord sufficient water for irriga-
ting. At the town of San Saba is a' large spring, having an area
of nearly one-fourth of an acre of the clearest water, which
gives rise to a large stream and affords a constant supply of
water for a good flouring mill, where most of the flour for the
county is made. The calciferous sand rock, and the mountain
limestone which lies immediately above, are the prevailing rocks
of the southern portion of this county. The latter is of great
value for its fine marbles and compact limestones, suitable for
monumental purposes and for durable architecture. The Tren-
ton limestone has been recognized in but a few places, the whole
needing further examination. It's chief fossils are of the follow-
ing genera, Belerophor., Maclurea, Orthis, Murchisonia, Pleuro-
tomaria and others. The reader must bear in mind that we
only made a general reconnoisance of this and other portions of
the State, and not a detailed survey. The Trenton limestones,
including the Galena limestones, both of which are considered as
belonging to the same geological period by some of our best
geologists, are the series in which such large quantities of lead
have been found, and are still being found in the northwestern
part of the State of Illinois, Southern Wisconsin, and the north-
eastern portion of lovya. .The very productive lead mines of.
Missouri are in the calciferous sand. rock. We may expect to
find lead ore in theserocks, which abound here and in other parts
of the State, but which have as yet received a very cursory geo-
logical examination. The calciferous sand rocks are probably
about three hundred feet thick, making the entire thickness of
the Potsdam rocks to amount to eight hundred feet, as seen
in this and the adjoining counties. JSorth of San Saba river in
the same county are some carboniferous rocks, and should coal
be found there it could be very easily transported to the great
iron region of Llano county. This is so much to be desired that
diligent search for coal should be made in that section.

About threes miles above the mouth of Pecan Bayou are
sandstone hills in massive beds. It is a fine-gvamed, compact
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rock, well adapted for grind-stones, for which it has been used.
It is also used for flagging and hearth-stones, and building, for
all which purposes it is highly valuable.

Wheat is cultivated to a considerable extent in San Saba
county, and forty bushels to the acre is said to be not an uncom-
mon crop. Barley does well, and its culture is consideied by
many to be more profitable than corn. It is much more cer-
tain, because it matures before the drouths of summer. Mr.
Baker, who lives ten miles above the county seat, in the San
Saba valley, in 1860 sowed three bushels of barley, and it gave
a return of between seventy and eighty bushels. Thechief agri-
cultural business of the county is the keeping of stock—cattle,
horses and sheep, principally the former, but they all thrive on'
the very nutritious mesquite grasses of its hills and valleys. All
of the latter, and a large part of the county north of the San
Saba river, has a dark fertile soil, which in due time will support
a large population.

The geological formations which are in this State between the
Trenton limestone and carboniferous, have not been sufficiently
studied to be described, nor have they even been nearly all recog-
nized. It is probable we have part of the Devonian rocks and
the Sub-carboniferous. As this report is intended only to give a
brief sketch of those things which have fallen under our obser-
vation which may be ot use to the whole people of Texas, we
omit many points of scientific and minor interest, and proceed
at once to the carboniferous and coal-bearing rocks. These re-
quire a much longer and more detailed geological examination
than they have yet received. We made but a flying trip to
Fort Belknap and the adjacent region. We saw that the coal
measures, in their characteristic forms, occupy a large region of
country in Young and its neighboring counties. Therocks con-
sist of sandstones, limestones and shells, with seams of bitumi-
nous coal. Some of the sandstones are ripple marked, and the
limestones have some of the well known fossils peculiar to the
coal measures of the Western States, in the valley of the Mis-
sissippi, such as Spirifer cameratus, Athyris subtilita, Chonetes
rnesoloba, Fusilina cvlindrica, Productus Rogersii, andsemiretic-
ulatus. The vegetable remains are very numerous and well pre-
served, among which are the generaNeuropteris, Sphenophylum,
Pecopteris and Calamites, of which the last is very abundant.
There is a bed of coal about, three-fourths of a mile above Fort
Belknap, in a small ravine near the Colorado river. From this
seam coal was obtained, both for fuel and for blacksmithing,
when the Fort was occupied by the Government troops. After
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the removal of the trocps the bank above the coal caved in, so
that now there is no view of the coal bed which was worked.
The layer of coal at this place is said to be between three and
lour feet thick.

The following section was taken about two hundred yards
above, in the same ravine:

This ravine has not a running stream, and at the time of our
visit was partly filled with dirt and stones. No. sof the above
section is a good potters' clay. There are from two to four seams
of coal in the vicinity of Fort Belknap, one or more of which
are met in sinking wells throughout that region. The country
is undulating, with hills of from one hundred to two hnndred
feet high, and gentle slopes, excepting occasionally on the banks
of streams, or the si<les of a few rocky hills. Its timber is live-
oak, postoak, blackjack, elm, hickory, cotton-wood, mesquit, and
a few other small trees and shrubs. The prairies are small.
Slock raising is the chief business of thefanners, but sufficient
corn and wheat are grown for home use. The soil of many of
the prairies is of an excellent quality. On Hubbard's creek
there is said to be good coal, which is used by blacksmiths. We
were shown coal from this place of quite a hard texture, break-
ing with aconcoidal fracture like can.ut'l coal The blacksmiths
of the country say it is a good quality of bituminous coal, and
little if any different from the coal of the western coal fields in
Ohio, Illinois and Kentucky. The strata'of this section are
horizontal, or dip at an angle of fiom three to five degrees to
the northeast.

On Whisky creek, about two miles north of Fort Belknap,
there is a fine exposure of the coal strata, of which thefollowing
is a section taken near its mouth, and not far from the Colorado
river:

1.
2.
3.
4.
5.
6.
7.

Sandstone and shale alternating,
Hard grey sandstona,
Blue and oclireous shale,
Coal,
Blue fire-clay,
Black sandstone, (laminal), »Bed of coal exposed to bottom

to its bottom,
of ravine, but not

4 feet.
1 foot.
H feet.
if feet.
4£ftet.3" feet.

2 feet.

1.
2.
3.
4.

Soil sandy loam,
Sandstone(conglomerate),
Coal.
Sandstone and shale alternately,

1 foot
44 feet
H feet
8" feet
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A few hundred yards higher up the stream, where coal has
been mined to some extent, and where one mau is said to have
dug out seventy-five bushels in a day, there is the following sec-
tion:

Here the sandstone above the coal contains coal plants and is
ripple marked. There are several other places on Whisky creek
where the coal crops out. North of Fort JBelknap, at the dis-
tance of about six miles, near Judge Harmenson's, is a bed of
coal five feet thick. This bed is exposed along the base of *a
hill to a distance of from twenty to twenty-fiveyards. Goal
has also been obtained here both for fuel and for blacksmithing.

On the Camp Colorado road, in several places in Buchanan
county, we saw beds of coal exposed in the hill sides. In Palo
Pinto county good bituminous coal is said to occur, and to be
used by the blacksmiths of that section. It is probable that
there is a large field of bituminous coal, of good quality, in Palo
Pinto, Young, and their adjacent counties.

Copper is said to.be on the headwaters of the Little Wichita,
in a region which is yet unsettled. The settlements do not ex-
tend more than about twelve miles north of Fort Belknap, afew
miles beyond which is the range for buffalo during winter, when
they are there by thousands, and arekilled in such nnrnbers that
hogs are sometimes fattened on buffalo meut. We ate some of
the buffalo bxcon, and unanimously decided that corn-made
bacon is preferable. The streams which feed the Great and
Little Wichita rivers are most of them said to'be brackish and
impure, from the mineral ingredients they, contain in solution,
which has been a hindrance, in part, to the settlement of that
section. Grood cisterns of ample dimensions, sufficient to con"-

5.
6.
7.
8.
9.

Coal, -. - - - . -Sandstone, - ■
Shale and limestone, fossiliferous,
Coal, - - -Light greyfriable shale, to bed of stone -

3i feet
26" feet

2 feet
H feet
3" feet

90| feet

1.

2.
3.
4.
5.
6.
7.

Shale covered with sandstone,
and not measured,

Black, yellow and ash shales
Fine-grained sandstones,
Blue fire-clay,
Coal,
Clay containing selinite,
Slope to the creek-,

exitendling +:tar b;>aclk
feet

10 feet
}r foot

if feet
4".feet

'
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tain all the water needed for family use, would remedy the dif-
ficulty, because the waters of these streams are not deleterious
or distasteful to horses, cattle or buffalo. It is also highly prob-
able that wells throughout a largo extent of this country would
afford good water, for most of the streams become mineralized
at their sources in the copper and gypsum hills. Good rain-
water is, however, the most healtny in any country, and should
always be preferred.

In the State geological collection are numerous specimens of
copper ore from Western and Northwestern Texas, but as they
are now mostly without labels it is impossible to specify their
exact localities.^ From the same region we also have a great
many specimens* of Galena, or sulphuret of lead, some of which
soem to contain quite a large per cent of silver. We only men-
tion this that the people of the State may know that the
Unsettled western and northwestern portions of the State are
probably rich in valuable ores; nor is there anyreason, from what
we already know of their geology, as derived from reports and
specimens, why they should no tprove to be equally as rich in
mineral resources as the neighboring country of Mexico.

On the upper Red River, lying partly in Texas and partly in
the Indian Territory, is the largest gypsum formation known.
It is about 350 miles long and from 100 to 50 miles broad. It
is said to extend down the river to about forty miles north of
Preston. This vast deposit will yet prove to be a groat source
of wealth to the State, affording a valuable fertilizer to all
sandy clay soils within its borders, or in those of other States.
The use of this article with red clover has increased the value of
many farms in the old States ten fold. It is also used exten-
sively to give a hard finish to walls, and is often called Piaster of
Paris.

We frequently heard, while passing through the western fron-
tier counties, traditionary reports cf rich silver, mines near the
old Spanish fort of San Saba, in Menard county. The mines
are said to have been very productive, and to have been worked
by Rome of the old Spaniards. Companies from the western
settlements have at different times gone to this old fort and
turned in its vicinity in vain for this silver mine. It is very
probable that the calciferous sand rock, and it may be also the
Trenton rocks abound in that country. As before remarked,
theses are the rocks containing the rich deposits of lead in the
States of the upper Mississippi valley. As silver often occurs in
ore's mixed with lead, it may be that these reports about the sil-
ver mine are true. A geological examination of that country
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would settle the question. The small expenserequired in sepa-
rating the lead from the ore, renders a good mine of it one flf
the most profitable. Hence the lead mines of Illinois, lowa',
Wisconsin and Missouri, have contributed largely towards the
settlement and development of those States, giving birth to
cities, towns, railroads, steamboats, and new life to their com*-
merce and agriculture.

We should have remarked, when treating of the calciferous
rocks of San Saba and Llane, that when in the latter county we
were shown specimens of the sulphuret of lead, by one of the
.settlers in that region, but the person who had them did not
seem disposed to reveal the precise locality in which they were
found, excepting that it was in Llano comity.

In ISo'l, the Hon. W. P. Saufley (Senator from Davis, Bowie
and Marion counties) took some specimens of iron ore from
Marion county, in the north-eastern part of the State, to New
Orleans and Montgomery, in Alabama, which were tested by
chemists in both these places, and said by them to yield from 70
to 75 per cent of met die iron, and to be equal to the best
Swedish iron. This ore was worked at the iron works of Mr.
Nash, about one mile from Cypress Bayou, a navigable stream
in Marion county, during the late war. In Davis county there
are two tounderies near Sulphur river, a tributary of the lied
River. These iron ores are in a timber region where there are
forests of pine and other trees. Coal also occurs in beds, which
crop out along-the Sulphur river, in both Davis and Bowie
counties. We are indebted to Col. Saufie.y for this information
with regard to the iron ores and mineral coal of that section.

Petroleum is a mineral oil derived from the decomposition of
organic matter, principally in a vegetable form, being mostly
made by chemical changes in vegetable matter, beneath the sur-
face of the earth. It has been found in the rocks of nearly every
geological age above the Azoic, but only in large quantities iio<tr,
or at no great distance from extensive deposits of coal or lignice,
both of which are. as we have before remarked, of undoubted
vegetable origin. Underheatandpressureit is generatedand made
in coal beds, from whence it may run in streams through the
crevices of the rocky strata below, or be there held in reservoirs
until "struck" by the auger of some fortunate company or indi-
vidual boring through the rocks above. We can now see why
in the oil regions some wells cease to flow. The reservoir may
have become exhausted, or the oil stream may have been struck
still higher up the stream or valley by the sinking of one or
more wells.
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Petroleum, although known to the ancients and by them used
to a limited extent, has never been obtained in immense quanti-
ties and subjected to a refining process, so as to render it acheap
,safe and excellent illuminating agent, until recently. We say
safe, because if properly refined and deprived of its more volatile
matters, such as benzole, it is not subject to explosion in good
lamps. Buy a good article of kerosene, have your lamps filled
and trimmed in the morning, and you need have no .fears that
they will explode. Petroleum has added so much to the wealth,
resources and commerce of some parts of the Northern States,
and we may add comfort to the entire country by giving acheap,
brilliant light, in piace of the old dim tallow candle, which was
in general use in a large portion of the United States, that it
demands from us quite an extended notice, because we believe
that it will ere long be found in abundance in many parts of
Texas. Petroleum exists in a fluid form on the shores of the
Caspian Sea and in the Birman Empire, where at Bangoon there
are upwards of five hundred naptha wells, which yield annually
about 412,000 hogsheads. When inspissated, or somewhat in-
durated, it is called asphaltum or bitumen, in which form
(partly) there is a wonderful lake of it in the Inland of Trinidad,
a mile and a half in circumference, which is in a more or less
solid form around its shores and over a large portion of its sur-
face, but boiling in the middle, from whence it increases in hard-
ness toward I<B shores. According to Manross " the solidified
bitumen appears as if it had cooled at the surface when boiling
in large bubbles. The ascent to the lake from the sea, a distance
of three-fouiths of a mile, is covered with hardened pitch, on
which trees and vegetables flourish, and about Point La Braye
the masses of pitch look like black rocks among the foliage.
The lake is underlaid by a bed of mineral coal." Two ship
loads of the Trinidad pitch were sent by Admiral Cochran to
England, but the oil required, to render it fit for use so much
expense, and the present rectifying process not then being under-
stood, the project of importing more was abandoned. Atlnnis-
killen, ia Canada West, according to the Geological Report of
Logan, the bitumen is in some places#

two feet deep. "Petroleum was. first brought to notice in our own country by
the Seneca Indians, about a century ago. They used it as an
ointment for their wounds^ and in some of their religious cere-
monies. A spring on Oil Creek, in Pennsylvania, was covered
with the oil. from whence it was skimmed and sold in small
quantities as a medicine, under the name of " Seneca oil." The
Oil Creek spring and its adjacent lands was sold a few years
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since by the Seneca Indians for a small sura, ranch to the present
regret of their leading men, for these lands are now worth many
millions, ami have,been the most productive in oil of any in the
country. In boring for salt near Tarentum, a town about thirty-
five miles above Pittsburg, oil was "struck" in 1845, which,
when tested, proved to be similar in its chemical composition to
other coal oils, which were then being manufactured quite ex-
tensively in many places from the bitumenous and cannel coal
of the Western coal fields. Plowever, as its refining process was
not then fully understood, its value was not appreciated.

Twelve years later, Messrs. Bowditch and Drake of New
Haven, began boring for oil at Titusville, on Oil Creek, high up
the Alleghany, in the hilly region of Pennsylvania, where lands
were held at little value. Their work progressed slowly and at
intervals, so that it was not until August 1859, that oil was
struck at the depth of seventy-onefeet, which flowed out at the
surface at the rate of 400 gallons daily. The oil excitement
then began, and before the termination of le>6o, about 2,000
wells and borings were made, of which seventy-four of the largest
gave daily 1,165 gallons, worth, at its -then market value, about
($10,000) ten thousand dollars. After this w"lls were-sunk
deeper to the depth of six hundred or seven hundred feet, which
gave an increased flow of oil, and in one instance one well gave
the enormous amount of 3,000 barrels in a single day. To take
care of these amounts not being practical or economical, con-
trivances were made to stop and regulate theflow of oil. in order
to take advantage of the supply of casks, labor and the market.
To guard against fire, great precautions were necessary, on
which account it is not considered advisable to have a large
quantity of oil in store, at the diggings, where so many people
are habitual smokers of pipes and cigars; for, notwithstanding-
smoking is strictly forbidden in the vicinity of the petroleum,
some terrible conflagrations have taken place in the oil region.

The discovery of petroleum in such quantities soon suspended
the operations which were being made in the manufacture of oil
from cannel and bitumenous coal, of which there were about
fifty-six; factories in the .United States, mostly in Ohio, Ken-
tucky and other States, abounding in cannel or bitumenous coal.
The capital which was thus invested has been estimated at
$4,000,000, employing between 2,000 and 3,000 men, women
and children. This business, although then considered large, is
but a small item compared with the'capital invested, and the
amount of labor now engaged, either directly or indirectly, in
the petroleum business. The oil wells in north-western Perm-
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sylvania have made a hilly, poor section of countryrich, in which
ciites have heen built, and to which railroads have been made
by its petroleum. Crowds have gathered there from far and
near, all anxious to become very wealthy, for they have heard or
read that sudden and large fortunes were made at the "oil dig-
gings ;" and why may not they do likewise. There a man may
be so poor as to be deemed unworthy of being trusted to the
amount of five dollars in the morning, arid be a millionaire in
the evening, for he owns either the whole or part of n well which
strikes the oil stream or fountain, and it rushes to the surface
at the rate of several hundreds of barrels per day. Still, boring
for oil in what is termed the oil region of Pennsylvania, is a very
uncertain business, because it is impossible, from external in-
dications, to determine the exact spot of the oil stream or re-
servoir beneath the surface. Hence a well may be sunk within
a few feet of the supply of oil, and yet not obtain any. Again
wells sometimes cease to flow, the supply may give out, or the
stream may have been f tapped 1' by other wells higher up the
valley. With all its uncertainties the business increasesrapidly..
In the year ending Juue Ist, 1866, there were exported from the
single port of New York 11,212,647 gallons of petroleum, which
is but a small part of what is retained in the country for home
consumption.

The oil wells in Pennsylvania and Virginia are sometimes
sr.nk into the subcarboniferous strata, and at others still lower
into the Devonian, both of which are beneath thecoal measures.
In the Northern counties of Texas, bordering on the liedRiver,
and also in the Indian Territory, near the State line, bitumenous
springs occur. Mr. Russel, of the Texas Boundary Commission,
told us of one which he saw that had a constant flow. This is
somewhere in that section, but we cannot specify the locality.
In the geological rooms are specimens of indurated petroleum or
bitumen from Northern Texas. Specimens of bitumen have
been lately brought to us which are said to have flowed from
rocks a few miles north of Austin. Thei'e are tar springs near
the town of Burnet, in Burnet county, from which the bitumen
is ;-aid to flow at particular seasons. There are said to be several
situated in a line extending nearly north-east and south-west.
We visited one of these springs in thefall of 1860. It was then
dry, but indurated bitumen was on the rocks. This spring is
on the top of a small cretaceous hill. Bitumen is also reported
to W found in the vicinity of Sour Lake, in the south-eastern
part of the State, and in the neighborhood of Nacogdoches. The
Isovthern coal fields and the lignite beds of Southern and East-
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era Texas show that we have large quantities of petroleum-
making' materials ~} and the coal oil or bitumen which exudes
from beneath the surface in various sections, affords conclusive
evidence that its streams or reservoirs are in the depths below.
Those who are fortunate enough to tap them will realize
fortunes.

Kerosene is the best remedy we have tried for destroying in-
sects or expelling them from their accustomed haunts. Its
liberal application in the crevices of bedsteads or in the cracks
of a room, will expel the vermin. We are now occupyingrooms
in which these insects were very troublesome a few weeks ago,
but by means of this remedy we are nowrid of " the annoyance.
It will also kill and drive ants away. It is said that a sheep
skin with the wool on, saturated with kerosene and tied around
a fruit or other tree, will protect it from ants. All oils are
destructive to insects. Insects have breathing pores in their
bodies which, closed by foil or greese, stops the' breath and
smothers them. Coal oil well diluted with water and sprinkled
over vines or plants will protect them from insects. The oil
must be frequently stirred into the water, or it will rise to tho
top and not be distributed equally. It is said a tp-blespotm full
of kerosene in ti common garden water pot of water, sprinkled
over a seed bed 3 feet by 5, gives it ample protection, and it also
acts as a manure. Cabbage plants can thus be saved from the
little jumping beetles. Any oil is good, but coal oil is easily
obtained, can be easily mixed with'water and applied with awater-
ing pot or syringe to the plants or ants, for these last are cute
rascals, and often are a great uuisance both to the gardener and
housekeeper. We found thiskerosene preventative in the news-
papers, and as far as we i have tried it does well within doors.
It certainly is worth the trial of horticulturists.

The cretaceous rocks prevail over a large area in the State.
We haverecognized them in thecounties of Travis, Hays, Comal,
B'exar, Blanco, Gillespie, Williamson, Burnet, Bell, Mason,
McCulloch, Lampasas", Coryelle, McLennan, Falls, Bosque, Hill,
Navarro, Hamilton, Comanche, Crown, Coleman, Limestone,
Freestone, Menard, Callahan^ Johnson, Ellis, Erath, and some
few other counties. It must not be understood'that theyconsti-
tute the entire series of rocks of these,counties, but that as far
as we have observed they-form their larger portion] with perhaps
the exception of the counties of Burnet, Lampasas and Mason.
They are mostly limestones, some of which are hard and com-
pact, and suitable for building; others'are soft and friable.
Oherty nodules are sometimes imbedded in their strata which
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are occasionally nearly an white and soft as chalk. They vary
very much in color, from a dark grey to a pale yellowish white.
Their strata are horizontal or slightly inclined, showing that
there has been little disturbance from below since their deposi-
tion, which has taken place since the upheaval of the granite
and other igneous rocks. In the vicinity of Frederieksburg and
in some parrs of Mason county, we have seen the cretaceous
rocks resting directly upon the granite in horizontal strata, un-
altered by heat, and containing an abundance of their character-
istic fossils in a fine state of preservation, viz : Holaster simplex,
Cidaris hemigranosus, Turrilites Brazoensis; Gryphea Pitched,
Ostrea subovata, and many others. During the deposition of
therocks of this Mesozoic Age life, both animal and vegetable,
was moreabundant and developed to a greater size than when the
paleozoic rocks were formed. The cretaceous rocks of Texas
abound in organic remains, especially in shells. In some places
they occur in heaps as if they had thus been washed together by
the waves of the old oceans. Thus placed, Ostreas and Exogyras
are met quire frequently on the sides of the cretaceous hills.
]STear the base of Comanche Peak Gryphea Pitcheris are in lay-
ers two to three feet thick, over an area of several rods in extent,
in a very perfect state of preservation, as if they had lived and
died there, as they undoubtedly did, else they would be broken
and waterworn. In McLennan county, not far from Waco,
Ammonites are found of great size, some of which are nearly two
feet in diameter. However, this is a less siixl by at least one
foot than they have been obtained in other States west of the
Mississippi river. We have seen Inoscerami more than Gne foot
in diameter in the cretaceous rocks near Austin, where these
shells are quite common. Shark's teeth are quite numerous in
some of the Northern counties bordering on theRed river. Some
of these, on account of their shape, are called by the children
petrified bird tongue^; As yet few fossils of a reptilian charac-
ter have been found in our cretaceousrocks. Fossil wood is of
quite frequent occurrence at the surface of some of them, and
we have impressions of leaves from some of their strata, which
have not yet received sufficient study to bo described, nor have
these rocks been traced sufficiently to have their boundaries
accurately defined, or their strata pioperiy classified. The at-
tempts towards this which have been made, being founded at
least in part on imperfect data and superficial examinations, are
certainly erroneous in some particulars. They have a variable
thickness extending up to nearly one thousand feet; and it may
be that they are still thicker in some of the unexaminedregions.
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Santa Anna's Peak, Comanche Peak, and many other isolated
elevations are but the monuments left which inform us that the
whole region, in which they are situated, was once a table land
whose surface was higher than those "mountain" tops now are,
because during many ages they have been undergoing a slow yet
sure leveling process, which is now being continued by the storms
of winter and summer, all of which convey more or less of their
materials into the plains below. They are not everlasting hills,
yet lasting compared with the puny monuments which vain man
attempts to rear for himself.

The green sands ot New Jersey, well known for their great
fertilizingpowers, belong to the cretaceons period. Lands in New
Jersey, which in

%
Texas would be considered worthless, have, by

the application of these green sands, been rendered worth from
fifty to one hundred dollars per acre for agricultural and horti-
cultural purposes. Fortunately Texas has comparatively little
barren soil throughout its vast area as far as the settlements
extend ; especially is this true of the counties where the creta-
ceous limestones prevail. They possess a soil of remarkable fer-
tility—a dark, rich and deep vegetable mould—which in good
seasons produces, when well cultivated, large returns of all crops
suited to the climate. The cretaceonsrocks do not abound in
gold and silver, or other precious ores ; but what is far better
they afford a soil which, with little labor, fills the pockets of the
agriculturist with gold and silver ready coined, which needs no
essay of the chemist to tell" its true value.

The writer assisted in the survey of Navarro county, which has
a gently undulating surface of prairie and wood land ; theformer
being in the larger proportion. On the branches of its streams
and on its bottom lands the timber is of great size, particularly
its oaks, pecans and cedars. These last are often more than one
hundred feet high, producing seven rail cuts to one tree, the rails
being not less than 10 feet, and some t#elve feet long. We
measured cedar sills of a bridge over Richland Creek which were
fifty-two feet long, and fourteen by ten inohes in diameter. We
saw and measured othe.r cedars which were between thiee and
four feet in diameter. Shingles, sufficient to cover the large court
house of that couniy, Were made from a single cedar tree four
and a half feet in diameter. We know of no other section in
the United States which produces cedar trees of such large
dimensions. Captain Love, a resident there, told us thathe had
assisted in measuring a pecan tree,with a surveyor's chain, which
was twenty-three feet in circumference, growing on the banks of
the Trinity river in that county. Three species of native grapes
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are common hove, the mustang, post oak and the winter grape.
The mustang is so abundant as to be used in the manufacture
of wine of a superior quality, which we tested ou several occa-
sions with the hospitable inhabitants of that region. Plums, or
which there arc three native species, do well; also peachesf
These last are in general cultivation. The soil is generally o.
great depth, being often five or six feet deep, which accounts fof
the large growth of the timber. Good crops of wheat, barley,
rye, oats, corn and cotton are raised. Deep culture and plant-
ing the early corn, insures good crops, even if drought prevails
during the summer. The principal business, however, is stock
raising, the prairies being covered with many species of nutri-
tious grasses. The rocks of this county are highly fossiliferous.
and many of the shells are in a beautiful state of preservation,
Inosceramus, Gervillia, Turitilla, etc.

At Comanche Peak, in Johnson county, in the Northern part
of the State, and about one mile from the Brazos river, there is
a fine display of cretaceous rocks. This "Peak '?■ is about six
hundred feet high, above the bed of the Brazos river, and is a
flat-topped hill about one mile and a half long, and one-fourth
of a mile wide. A portion of the hill, about two hundred yards
long, is separated from the Southern part by a gap about fifty
rods wide, and its bottom about one hundred and thirty feet
below the summit. The upper pait of this Northern portion, to
the depth of about one hundred and fifteen feet, is composed
chiefly of a white hippurite limestone, beneath whkh there is a
bench of grey limestone, intercalated with strata extending about
seventy rods west, which forms a low escarpment containing
great quantities of Exogyra Texense, Holaster simplex, Lima
Wacoensis and others, to the depth of about thirty feet. Beneath
this are massive beds composed in many places almost entirely
of the shells of Gryphea Pitcheri and Exogyra Texense. These
beds are about seventy-five feet thick. At. the Southern ex-
tremity of the Peak the Gryphite beds are about two hundred
feet thick, the specimens of Gryphea Pitcheri becoming scarcer
in the ascending series, and rare at the top of the beds; the,
upper portion containing also Exogyra Texense, Janira occiden-
talis, Lima Wacoensis, Toxaster, Holaster simplex, &c, in small
quantities. Above the Gryphite bed are massive limestone
strata, abounding in Hippurites, Caprotina, etc. Thecretaceous
rocks of Texas, being mostly limestones in fossiliferous beds, are
sedimentary and coraline, having been slowly made, mostly by
molluscous and radiated animals, in a manner similar to that
which is now forming coral and other islands in the Pacific and
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Indian Oceans, hence, as has beenremarked, they do not contain
valuable ores. They contain phosphates and ether ingredients
common in marls, which are used by agriculturists as fertilizers
on barren soils, or soils which are little productive in the old
settled and less favored States. In the cretaceous region of
Texas these expensive methods of improving the soil will not
have to be made at least in the present age,
" When the writer left the State in July 1861, the artesian
well at Austin was nearly nine hundred feet deep, and still in
the cretaceous rocks. From other strata of this period of a dif-
ferent character, lying above the surface rocks of this well, the
cretaceous rocks of Texas cannot be less than fifteen hundred
feet thick, and probably much more. This artesian well now
has a constant flow at the surface of mineral water in a small
stream. The water is clear and drank by many persons ; some
who are invalids in order to become healthier, others who are
well to test its effects or to be fashionable. It contains mag-
nesia, soda and a trace of iron, and is said by some to be good
for dyspepsia. We think those who are well will receive little
beneiit from drinking this or any other mineral water. At the
depth of 1,160 feet the shaft used in boring broke and is still in
the well. This and the war caused the work to be suspended.
The flow of "water would probably be much greater if it werenot
impeded by the broken shaft. Cattle and horses are fond of the
water, drinking it freely, although there is plenty of other water
in the neighboring streams to which they have free access. It is
desirable that the boring should be resumed and the work
brought to a successful termination, to obtain water sufficient to
have fountains on the Capitol grounds, and also to irrigate them
and supply the city with water. This and theplanting of a few
ornamental trees and shrubs would render the Capitol grounds
of almost unequaled beauty, and a delightful place of resort to
our citizens find strangers. State pride demands this ; nor do
we see any reason in the geological formation of the country to
anticipate a failure. Artesian wells are destined to become a
highly important item in our domestic economy and add greatly
to the agricultural wealth of the State, and the comfort of its
inhabitants, particularly in sections liable to drought or defi-
cient in constant running streams. These wells are artificial
springs from which the water gushes on the same principle that
it flows from the natural spring. The water in subterranean
streams runs through the rocky strata from an up country, and
whenever it finds an opening to the surface rushes up, forced
partly, perhaps, in some instances by the pressure of the over-



35

lying rock?, but oftener impelled from tlie force given by its high
and perhaps distant fountains. These underground streams are
most common in limestone rocks through which they freely
percolate and form larger openings by wearing awa}r the rocks
and carrying off the matter in solution. It is thus that the
Mammoth Cave, in Kentucky, and other wonderful grottos have
been made. Those who have visited the mammoth cave will
never forget the river Styx, and the wonders presented during a
ride on its waters to the Elysian fields beyond. We know of no
part of the world which has so many and such large springs as
are in most of the counties west and south-west from Austin,
some of which come to the surface with the volume and force of
underground rivers, as the Oomal and San Marcos, affording
water power sufficient for the largest mills and manufactories.
Surely no part of the United States is equal to this section in
this respect: not only is the supply of water constant, but of
remarkable clearness and transparency. The cold temperature
of the San Marcos river, and many other large spring?, indicates
that they do not come from a great depth, because experiments
prove that the deeper we penetrate beneath the surface the
warmer it becomes, that is after the limit of surface action is
passed, which in temperate climates is at the depth of from
twenty-five to thirty feet, while under the equator it amounts to
only three or four feet, and but little more under the frigid zone.
The rate of the increase of temperature in descending is 1° F.
for each fifty or sixty feet of descent. The artesian well in the
suburbs of Paris, in France, at the Hotel dcs Invalides at
Grenile, where the water is derived from the deptli of 2,000feet,
has a temperature of 85° F., which is equal to 1° F. for every
f)0 feet of descent. At Neu Selzwerk, a town in Westphalia, in
Germany, there is an artesian well 2,200 feet deep, the tempera-
ture of which, at the bottom, is 91° F. or 1° F. for each 50 feet
of descent. Some of the French savans have proposed to have
an approximation to a tropical climate at the Jardin Dcs Plantes
and Zoological Gardens of Paris by boring to the depth of 3,000
feet, and obtain water at a temperature of 200° F., and with
this hot water, conveyed in pipes, warm the grounds containing
tropical plants and animals.

The artesian well at St. Louis, Missouri, is 2,200 feet deep.
We do not know the amount of water obtained, which is said
not to be pure. The well at Louisville, Kentucky, at the depth
of 208 feet, affords an abundance of water, which is, however, a
little brackish. In Alabama and Mississippi artesian wells are
used for agricultural purposes, and also in California, In the
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two former States water is generally obtained at the depth of
about 600 feet or less, but in some rare instances wells have
been sunk to the depth of 1,200 feet before obtaining enough
water. In some of these wells the water does not rise to the
surface, but so near that it is obtained by digging large wells to
the required depth, and then pumping or drawing the water.

The high lands which give rise to many of the springs and
small rivers of the counties south-west of Austin, are probably
nearly due west from that city, and a continuation of the azoic
rocks of Llano, before mentioned, which trend in that direction.
As has been before remarked, the cold temperature of these
springs proves that they do not come from a great depth, hence
should borings for water be made in these southwestern coun-
ties, it will probably be obtained at a moderate depth, unless
near the coast-and far from lands high enough to give origin to
springs.

The tertiary rocks have been observed in many of the counties
gouth of Austin, and also in many of those east of the Trinity
river, and it is probable that they are the prevailing rocks not
only of Southern Texas, but also of most of the State lying east
of the Trinity. They consist of sandstones and limestones, the
former being often highly ferruginous', abounding in iron ores,
some of which would pay well for the working, as the cost of
excavating them would be trifling compared to that incurred in
working many of the iron minesof Pennsylvania, New York, and
some of the New England States, where the ore is often obtained
at a depth of more than fifty feet from veins in therocks. Texas
abounds in iron ores of all grades, some of the best in the azoic
rocks of Llano have already been described. We have good
hematites which will yield 70 per cent.: of metalic iron ,from
some of the tertiary deposits in the north-eastern counties of
Texas. Some of the sandstones of Bastrop county are very fine
grained and friable, and also so highly charged with the red
oxide of iron as to be useful as a pigment. Some have already
been thus used in painting wagons and agricultural implements
for which they seem to answer equally as well as the common
red ochre of the shops. This red oxide occurs not far from Judge
Eastland's, west of the Colorado river. Bastrop county has its
prairies of deep, rich, black -soil, and sandstone hills covered with
post oak and blackjack, which are not so productive, but which
have already been a great source of wealth to the county in pine
lumber. Although a large pa*rt of these pines have already been
cut down, still enough remains to supply building material to
many of the counties in the western and central parts of the
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State. There are two species of pine in Bastrop, viz : Finns
initis and Pious taecla of thebotanists, both of which make a very
good' building material. The former is the most abundant.
Neither of these pines abound as much in rosin as the long-
leafed pine (Finns pain'stris) in South-eastern Texas, nor are
they valued as high in distant markets for building purposes,
especially for the inside work of houses where a high finish,
joined with durability, is wanted. Mixed with the tertiary
sandstones a conglomerate often occurs which is made up of the
fragment of the older rocks. The banks on the roadsides and
along streams often contain sand and pebbles mixed, some of
which would be useful for macadamizing roads, and others for
concrete work in wails, which is considered by many tobe equally
as strung and durable as the best rocks. The walls of the court
house at Sequin are concrete, and also many of the private
dwellings in that town. ' This method of building has been
practiced during many years in some parts of the Northern and
Western Slates, and is said to be cheaper than stone obtained
from the quarry when a suitable mixture of sand and pebbles is
close at hand. We have seen few portions of Texas whicii do
not either contain an abundance of good material suitable for
concrete Avails, or instead rocks well adapted for theconstruction
of buildings, both of which methods aro so much better, more
lasting and less liable to be destroyed by fire than wood ; that
whenever practicable all should adopt one or the other of these
methods ofbuilding. " Besides such buildings are the coolest in
gnmmer and wannest in winter. If their walls be all made solid,
as they should be, there will then be but a few places about the
house for rats, mice and insects, which are so troublesome, and
detract so much from the comfort of many residents of wooden
houses. Washingtoncounty contains some fine quarries. A few
miles north from Independence, on the Yegua, are the quarries
from which the walls of Baylor University and some of the pri-
vate buildings in that town were made. They afford light grey
calcareous sandstones composed of crystaline angular grains of
lime with some quartz ; the whole finely cemented with a white
calcareous paste. These rocks seem to be durable, J&ress easily,
and occur in beds from six inches to two feet thick. The Yegua
hills are here from thirty to fifty feet high, which give good ex-
posures of these sandstones. iThey contain impressions of leaves,
some of which resemble the:;jw!llo'w and others, those of the
live oaks, which are now common in that neighborhood. Al-
though we made diligent search we did not succeed in finding any
other fossils"at this locality.
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Since writing the preceding we find the following in relation
to concrete buildings in a number of the Cultivator, an agricul
tural paper which we have just received :

" All sorts of concrete houses have been and are being built
every year in the Northern States. In external finish and beauty,
and in comfort and durability, they are not surpassed by any
style of dwellings. But the strongest argument in favor of the
concrete is its cheapness compared with other materials. Not
only is the- first cost much less, but it requires no repairs or
painting. One mechanic is enongh to superintend the work. In
a house 50 by 30 feet three men would raise one foot in a day
and probably more. That would be 27 days for the first story
The remainder could be carried up to plates in 18 days. The
labor on the walls would thus amount to $228. Allow $5 for
plastering the first coat, $15 for the second, and it will cost $20
for the outside finish. If it be blocked off, and the blocks
colored and shaded, there will be $9 additional cost. A bushel
of lime will be sufficient for the wash. If the gravel is dug
from the cellar, and the stone gathered from the land, there is
no expense for that material to be taken into consideration.
Several years ago I built of cobble stong a hog house 18 feet
square and 10 fees high, the wall being 12 inches thich. Boards
were set for the walls as forma, and filled up myself, and boy
carrying up the material, and raising the walls two feet a day.
We spread a layer of coarse gravel mortar, and then a course of
cobble stones of all sizes. Two barrels of lime answered for the
walls, and plastered the surface one coat. Twice that quantity
or more would have been used if the lime and gravel had been
pounded into £he forms or cast in boxes. From this one will get
a pretty good idea of the amount of material used in a hous^ of
this capacity. Allowing 720 feet of wall and five* days' work
for a man and boy, would give 71 feet a day, making an actual
cost in labor of $15 for the whole. Two barrels of lime then
cost $5. One barrel would be enough to finish the exterior with
two coats. Two days' labor would give it all the beauty of ap-
pearance requisite toGornpete with the city mansion. The
whole-expense would not exceed $30. Let us estimate the exr
pense in concrete blocks of rearing the house 50 by 30 feet. One
barrel of lime will make 36 bushels of mortar ; o.ie bushel of
mortar will make a block 18 by 20 inches, 36 of these will lay
54 feet of wall; 59 times 54 will lay 3,200 feet of wall. One
man will mix and cast 100of the blocks in a day. Fifty barrels
of lime will be enough to build the house. From'tins estimate
is to be deducted the windows and- doors. One man will lay 50
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of the blocks in a day, and allowing 2,100 to the building, would
require some 40 days in the work.

It1 will be seen that the process of packing in stone, as before
described, is much the cheapest, and where stones areaceessable,
much the best. In casting blocks have smooth boxes, and raise
them from the boxes while the mortar is yet soft. No matter
about the corners breaking, as all holes can be filled in plastering
over the wall. If you pack the stones and morter in the forms
you can lay two courses a day in hot dry weather ; should rain
come the wall will stand an ordinary storm, if covered at the
top. If the concrete is poured into boards on the wall you can
jproceed no faster than the weather will dry it. Concrete is firm
in the wind; will furnish surface for 1,000 lbs. of rare grapes
every year to be an object of beauty, blending harmony with the
surrounding landscape."

Of course tie expense of building with concrete varies with
the price of labor, and lime, and the convenience of the gravel
and stones to the location of the building. We give the pre-
ceding extract as an example how it is done in some parts of the
North, because we believe it to be tie cheapest and best method
ofbuilding which can be made throughout a very large portion
of Texas.

Washington county affords some fine rocks suited for archi-
tectural purposes, which are rendered much the more valua-
ble on account of Galveston and Houston ; these Washington
quarries being the nearest, compact, durable building rocks to
those cities which we h;?vTe yet seen. A little above Dr. Spann's,
on the bluffs of the Brazos river, are some hard silicious lime-
stones of a uniform texture which are well adapted for walls.
Dr. Spann lives but a few miles above the town of Washington,
on the bluffs of the Brazos near Millikin's Ferry. As the rail-
road is on the opposite side of the river these rocks will have to
be hauled but a short distance to the cars. The Yegua hills,
north of Long Point in this county, are composed of a light grey
calcareous sandstone, which is variable in its texture taken as a
whole ; some of the specimens being quite coarse and others fine
grained. These hills are about two hundred feet above the
Yegua river and composed almost entirely of rocks, some of
which have been used for mill stones, and most of them are good
for building or walls. They contain some fossil wood which,
abounds in that neighborhood. Assisted by Dr. Lincecum, of
Long Point, we measured a fossil or petrified stump, which is
between three and four feet in diameter. In the.north-western
part of the county, not far from the Yegua, on the Sorsby survey,
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we saw a large number of fossil trees lying along on the ground
apparently in the same situations in which they were first pros-
trated, some as if they had been broken in the fall. We meas-
ured some of them which were from thirty to fifty feet long and
two to three feet in diameter. They are of exogenous growth,
but we have not attempted to ascertain to what genus or genera
they belong. The writer measured a fossil stump which is six
feet in diameter and six feet four inches It is on Indian
creek, twenty-five feet beneath the top of the bank, not far
from the.stage road between La Grange and B&strap, and half a
mile above Mr. MeDowels, in Fayette county. This we believe
to be much larger than any trees now growing in that neighbor-
hood. This tree or stump, when alive, was larger than it is now
without its bark and a portion of the outer wood, and proves
that the vegetation a long time ago in Texas was fully equal in
size to what it is at present. It is exogenous, and in theEocene
not far from a lignite bed. Fossil wood is' prevalent in a large
part of the Tertiary, and most cf it probably in the Eocene.. It is
abundairt in the north-eastern counties. Many suupose that the
process of petrifaction is no,v progressing. We have been teld
of live trees which had one side of the trunk' petrified, but we
never saw one nor do we expect we shall. Lignite beds occur in
the Eocene or other tertiary rocks of the state, and some of the
}>eds are so thick and of such quod quality as to be valuable for
fuel, especially in the manufacture of iron. . Mixed with wood
and charcoal these tertiary coals burn well. With charcoal they
have been used by blacksmiths in Bastfrop and other parts of
the State. We have seen these lignite beds in Bastrop, Fayette
and Brazos counties. They are also quite common in some of
the counties on the Trinity river, and on the lied river in the
Northern part of the State. Dr. Brown of Prairie Lea, in Uald-
well county, informs me that lignite beds *exist in that county
in connection or near to deposits of iron ore. Some of the lignite
beds which we measured on Sandy creek, about three miles
from Bastrop in the same county, are five feet thick and of an
excellent quality. Below we give an analysis of some of the
'different forms of coal including Ifgnite. It will be seen that
the value of these as afuel depends on the amount of carbon
which they contain.

Anthracite, contains Carbon 94.05, Hydrogen 1.75, Oxygen
4.20. Accordingto Ilegnault, a French chemist, lignite contains
Carbon " 72.3, Hydrogen 5.3 and Oxygen 22.4. Bituminous
coal has Carbon 82.2, Hydrogen 5.5 antj. Oxygen 12.3, accord-
ing to Bischof. It will be seen from the above that lignite has
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only about one-eight less carbon than bituminous coal. How-
ever the composition of these different coals is very variable,
some of the best lignites being as good'as the inferior bitumin-
ous coals. We think lignite beds of Texas will yet become very..
valuable as aids in the manufacture of iron in the State. Their
location is such that with tiie assistance of a comparatively short
distance of railroad they can be used in the manufacture of the
rich azoic becls of iron ore into metalfc iron, fot they will proba-
bly make as good coke as many of the bituminous coals. Not
only can these brown coal beds be thus rendered valuable^ but
they can also be used as a fuel in Galveston, Houston and ether
cities and places where wood commands a high price, either-
mixed with p, better quality of coals or with wood. A good
analysis of the bituminous coals of the State and also, of its
lignites, is very much needed; nor do we know of any good rea-
son why it has not been done already.

On Cedar creek, three or four miles from the town of Bastrop,
on the west side of the Colorado river, are some large, beds of
lignite or brown coal. On land belonging to. Mr. P. H. Jones,
i-Q the north-west corner of the Russan survey, is the following
flection taken by the writer. Descending:

to the bottom of stream, and bottom of coal not seen.
The strata are nearly horizontal.
About one quarter of a mile below this, on the same creek, ive

obtained the next section :

We traced the length of this bed to the dista&ce of 150 feet.
These coals are of a"fairQuality.

In some of the lignite beds of Fayette and Bastrop counties
we found curious specimens of fruits and vegetable impressions,
a large portion of which probably belong to undescribea species.

From H- to 2 miles farther down on the same creek, on the
Lightfoot survey, there is another large lignite bed SO feet long,
where we measured the succeeding section:.

1.
2.
3.

'Yellowish saridy ioain, . - ; 10 feet.
White and yellow sand, rook varying in hardness, 7 feet.
Lignite bed" - - I...' "- 8—10 feet

1.
2
3.

4.

5.

Surface soil light sandy loam,
Sand and gravel with largu pebbles,
Whitish sand containing a few septaria, the cracks

filled with iron, - .-
Blue and black shale with sulphuret of iron and■ fragments' of lignite, -
Lignite bed to the bottom, and base not seen,

5 feet.
6 feet.

8 feet,

10 feet.
4 feet.

ar ace soi re ns ll W ;ll ;e san oam, ;cc
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A few rods below this we saw the lignite again in the bed of
this stream from which we traced it down the creek to the
distance of about three miles. There is a gre}r, compact, hard
sand rock suitable for building in nearly horizontal strata on
Cedar creek, opposite the White and McKnight survey. On
the west side of Hickory creek and west side of M. Evan's league,
is an iron hill embracing about one acre, and about twenty-three
feet high, composed of sandy and argillaceous iron ore,* some of
which is of goodquality, and apparently the honey comb variety.
The iron rock projects in large masses from, the slopes of the
hill Some of it consists of iron pebbles cemented with iron,
and other varieties have cavities filled with yellow ocre, and
sometimes with red oxide of iron. This is the best ore we saw
in Bastrop county. Tl\e abundance of fuel, both wood and brown
coal, (rigi^jtes.) and the nearness of railroads renders this a
valuable iron deposit. It is true-that part of'the ore may con-
tain too much sand, but the larger portion is free from this ob-
jection. On the south-west corner of the same survey there is a
buff septaria limestone containing ostrea and other fossils in
large quantities, and in a poor state of preservation. This will
form a good line.

2.
3.
4.

5.

Yellow soft sandstone streaked with white, seams,
Coarse brown sand,
Lignite bed containing thin seams of dark blue and

pyritous shale, - .Blue clay containing large masses of hard iron stone
and septaria to bed of stream,'

2 feet.
5 feet.

9 feet.

6 feet.
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At Hill's ferry, on the west side of the river, on Mr. Mahan's
land, there is a fine exhibition of the Colorado, river terraces,
affording the following section of four well marked terraces :
Ist. Terrace 24 feet high.
2d. Terrace 20 feet high.
3d. Terrace 20 feet high.
4fch. Terrace 27 feet high.

71 feet.

The fourth terrace opens into aprairie (Hill's) which is very
bSautiful and fertile, covered with plantations which produce
fine crops of corn .and cotton. This prairie back from- the riv.br
is bounded by bluffs, mostly sand stones 40 by 50 feet high.

The well of .Mr. Wiley Hill.in th,is prairie gives the following
section :

The wells in this prairie vary from 16 to 40 feet in depth.
This very beautiful prairie is 4| miles long with an average
width of two miles. The tops of the surrounding hills are
covered with coarse gravel and a growth of post oak.

At the fells of Falls creek, in the north-east corner of Llano
county, there arefoui well defined terraces. They are also com-
mon on the Colorado river in San Saba county. They have
about the same average height and number, being most often
four, but sometimes five te races at the same locality. They
indicate that the elevation of the country from beneath the sea
has been gradual.

Near the widow Gazley's, below Hardeman's prairie, on the
west bank of Colorado river, there is a shell bluff containing a
large number of shells, and also shark's teeth, all in a line state

1. Dark sandy loam, *-
2. Reddish tough clay with whitish cherty concretions,
3. Bed of coarse gravel and sand,

7 feet.
10 feet.
15 feet.
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of preservation. Many of the species of shells arc the same as
tlioso found ia the Eocene shell bluff at Claiborne in Alabama,
and also in the Jackson Eocene beds of Mississippi, viz : Bos-
tellaria velluta, Caricella subanguTata, Mitradumosa, Ohivclithcs
lmmerosus, Grlossus fillosns, Volutalithes dumosa and 'many
others. About one-fourth of a mile above Mrs. Mardeman's, on
the same sidq of the river., there is another shell bluff where we
found a large number of shark's teeth. Although the'Eocene
of Texas has so many of its fossil shells similar to those of the
same, formation in Alabama and Mississippi, that no one can
doubt but that they belong to the same geological period, yet
we have seen no traces of the Zeuglodon in Texas, the bones of
which have been found in such great numbers in the Eocene of
Alabama, Mississippi, Georgia and South Carolina, This was
a huge cretacean about 70 feet long, of which a large portion, of
the skeleton of a single individual was obtained by the writer
many years ago in Clark county, Alabama. The bluffs on the
Colorado river, ia Fayetto county of this State, have a great
resemblance to those,at Suggsville in Alabama, which contain
the bones of the Zeuglodon, henc« we expect that the remains
of this great Mammal of a former ag3 will, yet be found in
Texas. The bones of the Mastodon Mammoth and other large
quadrupeds have been-found in various parts of the State. On.
the banks of the Brazos river, near San Felipe, in Austin county,
almost the entire skeleton of a Mastodon was found many years
ago mixed with other larce bones. They were taken to New
Orleans for exhibition, and are said to have been destroyed by a
fire iv that city. Still higher up the Brazos, at Hidalgo Falls,
in Washington county, similar bones* have been found, a Luge
collection of' which is now in the possession of Doctors Rucker
and Le Grand of the town of Washington in that county. We
hope their collection will yet form a part of the State Cabinet at
Austin, or some other public institution in Texas. Most of
th^se bones were obtained in the west bank of theriver, of which
we give a section below. Others were found in the bed of the
river at low water after having been washed from the banks
above during freshets.
No. 1.

No. 2.

At bottom, (ascending,) grey, yellow and
greenishargil]o-ca!careous sandstone alternating
with bands of clay, - " - - 5 feet.

Bed of pebbles of flint, limestone and fossil
wood, imbedded near the .top of which all the
bones seen in situ have been found partially
exposed after freshets, - 2—3feet.
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Nos. 3, 4 and 5 form a perpendicular wall or bluff. The
pebbles are often converted into conglomerate by.an iron cement.
The fall of the river here is about 11^ feet in the distance of
COO yards, being merely rapids over whose rocks a person can
walk dry shod in time of low water. It is a fine place to collect
fresh water shells (Unios and others) affording a great variety.

On the east side of the Hidalgo Falls we had a good example
of a modern deposit of sand and small gravel, which, when in-
durated, would show rocks dipping at largo angles, alternating
with those in horizontal layers, but all deposited by river cur-
rents at different stages of the waters.

There was a slope at the
bottom of three or four feet
.to the water's edge, it being
then low water. The section
extended several rods along
the river, and may have been
washed away by the next
freshet, or other deposits may
have been added to it, and
it may remain permanent
until hardened and cemented
into rock.

In going up and dawn the
Mississippi river during times
of freshets, we have seen sand
banks partly washed away,
which, if indurated, would
show contorted rocks or strata
dipping at various angles, all
formed by eddies and little
whirlpools in the river. .

At depths of from 10 to 40 feet throughout a large portion of
the east part of Washington county, in sinking wells, a whitish
sandstone or silicious limestone is struck, containing fossil bones

-so. 3. Loose fine sand, reddish and sometimes yellow-
ish, composed of crystalline grains of quartz and
lime, - -tfo. 4. Variegated reddish and grey loam somewhat
indurated, - . - - -

21 feet.

6 feet.
S[o. 5. Grey sandy soil and subsoil, 5 feet.
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which on exposure to the air often crumble to pieces, hence we
succeeded in obtaining but few of them, excepting teeth which
are less liable to decay. Such of these as were placed in the
State Cabinet are now gone, having been taken awa}7, excepting
a few obtained from a deep cut in the railroad near Brenham,
which remain yet undetermined.

The soil of Washington county is mostly a dark rich calcareous
loam of great depth, sometimes five or six feet, affording large
yields of cotton and corn, which are the staple productions.
This county was one ot those first settled, and is now one of the
richest and best agricultural counties in the State. We found
no fossil shells in situ in the rocks of this county, except in one
or two places a few miles west of Union Hill, on the road to
Bastrop, where in sandrock, on a small ravine, there is abivalve
which is rather rare, a Meretrix of undetermined species. On
the banks of Yegua, in the western part of the county, are sev-
eral beds of Eocene shells similar to those found farther west-
ward in Bastrop county. In the hills of the west part of Wash-
ington county are numerous crystals of selenite, a form of
gypsum or sulphate of lime, which also abounds in several places
in Bastrop county. This great fertilizer undoubtedly contri-
butes much towards rendering the soils of these counties so
remarkably fertile.

At Damon's Mound, near the north-west corner of Brazoria
county, in the southern part of the State, there is a large deposit
of carbonite of lime; abounding in beautiful crystals of calcite
and also in those of arragonite. We saw the same formation in
Live Oak county, near the county seat, in bluffs along the banks
of streams. At this last place there is also some gypsum or
sulphate of lime. The rocks from both these localities have
been burnt for lime, and aresaid to afford that of thefirst quality.
It is said to be at other places on nearly a straight line between
these two localities, forming a low ridge about fifty miles from
the coast.

Along the Southern border of the valley of the Yegua are ex-
tensive beds of clay so white and pure that it resembles chalk.
It is, however, nearly destitute of lime, being a silicate of allu-
mina, and very similar in its chemical composition to the white
clay of the so-called ".chalk bluffs" in Hickman county, Ken-
tucky, on the banks of the Mississippi river. It is also similar
in its composition to a white alluminous earth ia Missouri,below
Cape Girardeau, which is also on the Mississippi, from which a
self-glazing and very beautiful ware is made. There is a ted of
chiy less white but similar in composition to the Yegua chalk
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bluffs beneath some gravel beds in a small ravine near Hemp-
stead, in Austin county, from which a fine article of pottery is
manufactured. The Hempstead clay is from four to five feet
thick, and is less hard than that on the Yegua, the latter having
about the hardness of common chalk. These clays are in beds
of from four to five feet thick, and varying in color from a light
grey to a nearly pure white, occur in many places in Brazos.
Washington and Austin counties. They promise to be equally
ns valuable as those in the Western States, from which a beau-
tiful white ware is made in Cincinnati and other places.

The following analysis of the clays was made by Dr. Riddel],
chemist of the survey :

2d. Bed of white clay in Brazos county, 10 miles below
Boonville, in a deep cut of the railroad ;

From the chalk bluffs on the Yegua, about 8 miles west of
Dr. Lincecums, at Long Point, Washington county:

The large proportion of lime and allumina in these clays indi-
cate that they may be liable to fuse at a very high temperature.
This may possibly be remedied by mixing a larger proportion of
silicious material with them, and by regulating the temperature
with great caution during the process of glazing.

1st. Hempstead clay:
Water, - - 9.148
SilHcate of Allumina, 88 626
Oxide of Iron, - 0.650
Carbonate of Lime, 0.720
Magnesia, - - 9.778

92.922

Moisture and volatile matters,
Silica and insoluble silicate,
Allumina with trace of iron,
Silicate of Lime,
Carbonate ofLime, a trace,
Magnesia,

12.049
65.435
14.970
6.095
0. 0
2.150

100.699

M ixture and matters volatile perignition,
Silica and insoluble silicate,
Allumina (soluble with trace of oxide firo,)
Silicate and carbonate of lime, mostly the former,
Magnesia, ------

12.1495
67.5355
13.8600
5.0691
1.0199

99.6340
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Climate exercises an important influence upon the health
and enjoyments of the inhabitants of a country; but the agri-
culturist, owing to its effects upon the growth of plants, has a
deeper interest in its results, whether favorable or unfavorable,
than any other class of people. Droughts may injure or destroy
his crops; too much rain'may do the same. The intelligent
farmer strives to guard against these dangers, and he often suc-
ceeds when others fail, and perhaps have to buy grain. This
we saw verified in the dry season of 1860, when one planter
would have corn to sell, and his neighbor would have it to buy ;■ the former ploughed deep and planted early, the latter ploughed
shallow and planted late. The amount of time and labor given
to these experiments by these individuals was nearly the same,
but the one was successful and the other not; for farming, like
chemistry, is an experimental science.

The amount of rain which falls in even the dry climate of
Western Texas is amply snfficient, if rightly used, to make good
crops of wheat, barley, rye, oats and early corn. Where there is
a good subsoil, we suggest that the ground should be ploughed
in early winter that it may imbibe all the rains, a large portion
of which frequently runs off from a hard surface. Where the
ground is inclined, the furrows should be made to run around
the hill, or in an opposite direction from the inclination that
the water of the rains may not run and wash out deep gutters.
The ground should be ploughed again, previous to planting, still
deeper with two or more horses. Plant early if in corn, and
should it be sometimes killed by the frost, it can be planted
again; but some seasons it will not be killed by the frosts, and
then the gains will much more than repay the expense of the
replanting of the frosty seasons. We have known corn, when
two and three inches high, to be killed down by frost, and spring-
up again apparently little,injured. Early Northern corn thus
cultivated is pretty sure to give a good return, and the largo
Southern corn will often succeed. Wheat, rye, oats and barley
arrive at maturity before the droughts of summer come, and
hence they generally give good crops in Western Texas.

Sets of instruments belonging to the survey were placed in the
hands of Mr. Swante Palm, at Austin, and of Prof. Forshey, at
Rutersville, for meterological observations. We have had access
to those made by Mr. Palm, from which we have condensed those
credited to him below. Those made by Prof. Forshey are from
the Texas Almanac for 1860.
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AMOUNT OF RAIN AT AUSTIN BY SWANTE PALM.

G3l/2

18

January

"9.
inches

1 50

186

January
February
March

inches
186

January
February
March
April
jMay
June

inches
2 25
4 48

1 96
1 10

50
144
6 06
1 04

February
March

68
1 70

42
37

April
May

April
May

186
0

June
July

2 46
2 35

89
82

June
July
August
September
October
November

58
0

AmountAugust
September
October
November
December

12 99; 12 98
9 00
4 54

26
98

74j
20; wanting

5 41
December 12

Amount 25 60 Amount 29 OOl
186
i

186 i 186
January
February
March

inches
19

1 44
1 94
3 48
4 80

January
February
March

inches
5 94
6 26

0

January
February
March
April
May
June

inches
0

3 30
2 40

April
May

April
May
JunejJuly

86 2 92
78

4 56
26
86

1 10
3 04

June
July
August
September
October
.November
December

0
2 56
2 08
2 3242 July

August
September

lOctober: November

3 44
1 54
2 92

'August
September
October
November
December

1 38
70

5 86'
84

1 84!
12
74 December

I

2 36
1 72

Amount

_____
Amount Amount20.84 29.74' 23.34

In 1856
obse:

;he amount, accordin to the same ;
37 '0 inches."ver, was
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BELOW WE GIVE THE MEAN TEMPERATURE AND AMOUNT FOR EACH
MONTH,KEPT BY E. D. TOWNES,15 MILES EAST OF AUSTIN.

AT WASHINGTON,IN WASHINGTON COUNTY, OBSERVER MAJOR
RUCKER.

ByP
I
Lat.
Lon.
Am'l

Jan.
Feb.
Mar.
Ap'l
May
June
July

rot". Fonshey.
leg.min.sec
29 58 2
96 40

rain
1858

6 00
I 3 10

4 25:
0:

Jan.
Feb.
Mar.
Ap'l
May
IJ'ne
Ju'y

1856.
i I
temp
39 75:
47 21
56 33|
70 83
72 00
79 08
8317'
83 10
7177
66 80

rain temp
6 1042 67
!1 75 60 83
4 00 6133
2 0058 83
:2 50|7045
1 257728
0 50 80 27
0 62!8410
3 0075 27!
3 00.60 80!
0 0 62 06
0 50150 40
i

26.34 65.77
I

1857.
i

rain
100
400
2 25
0 87
2 50
125
3 37
212
6 00

I JS:'
(5 A.M. 2 P. M.l
time time

44[ 58
43 6J
55 65|
5S| 76
67: 80
68; 83. 74j. 91
71! 93
65^ 85
64i 87:
40| 61
53; m\

58.
i
rain
2 13
ioo

j787
0 69
6 76
0 50
0 90

5 70
6 39
1 00

Aug
Sep.
Oct.
Nov

i 2 871
6 37
600

0 50! 450
475

Aug.
Sep.
Oct.

0 50
0 50
3 70!
2 20
3 40

Dec.
57 20
47 60

100
213

i i! i__ _ :Ii
Nov.
Dec.

An'l 38.60 60.17; 74.75 32.73
mca ? 64.73! i

Am't1 37.75: Mea:i annulal temperai;iire ft >? three years 65.31

January
February
March

1858.
rain inches

3 95
1 25
4 76
100
7 82
2 27

43

1858.
inches

2 74 '00
4 77

40April
May 1 30 .

5 00
2 04 ;■■

187
7 15
174

00

June
July
August
September
October
November
December

1 88J0 0
3 44
1 63A
3 34 00

31.76 27.01
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EXTRACTS Fit M A METEOROLOGICAL JOUItNAL. KEPT AT LONG
POINT,WASHINGTON COUNTY,BY DR. GEDEON LINCECUM, SR.

TheDoctor remarks, that 1851 was only about an average
crop. year. The average amount of rain for the-five years at bis
place was 35.02 inches. In. 18t>l there were 24 northers, 99
rainy days, and 6* icy mornings.

The annual average fall in the States, east of the Mississippi
river, is 44 inches, while in Europe it is only 32.

According to the report of the Regents of the University the
annual fall of rain and snow in the State of New York, during
the ten years preceding .1846,.averaged 34.14 inches. In the
same period the greatestfall in any one year was 37.04 inches,
and the least 32.10 inches.

In the temperate zone of the United States the annual quan-
tity is about. 37 inches ; the amount being greatest on the lower
Mississippi, where the .average for six years, at Baton Rouge,
Louisiana, was 62.10 inches, and at New Orleans, fcr the same
period of time 6Q.90 inches. At, Jefferson Barracks, Missouri,
the average for 15 years was 41.95. We jiave no records of the
annual amount of rain in Texas, east of the Trinity, but think
it cannot be much less than 36 inches, judging from the size of
the timber and.the"crops of that section, from which we rarely
hear of vegetation suffering fur the want of rain. At San Anto-
nio, for two years, the average fall .was 33.77 inches, and atFort
Belknap, fur. the same period of time, it was only 22 inches.

The annual quantity in the temperate zone of the old conti-
nent is 31.75 inches according to the Physical Geography of
Mrs. Sommerville; and the same author gives the annual fall in
tropical America as 115 inches, and that of the same latitude in
the old world as 76, inches. A recoid kept at Bivas5 Nicaraugua,
in Cential America, gives the amount -of rain.for one year as
97.71 inches. Much depends upon the time of the rain. In
1860 the amount at Austin was 29 inches, sufficient for crops
had part of it fell during the months of May and June, but
during the whole of May, June and July there was only 58 or
little more than half an inch, hence there was short crops of

859.
860.

iam't rain dur'g wiuterdur'g wintei during summer
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cotton and corn throughout Central Texas, north of Fayette
county, during that season, and even many of the fruit trees
were killed by the excessive drought of these months, but in the
succeeding month of August there fell 12.99, or about 13 inches,
and nearly all within two or three days, causing many rivers and
streams to overflow their banks and do considerable damage.

Texas, west of the Trinity river, has apeculiar climate, differ-
ent from that of any other country in the same latitude, being
subject to greater extremes of cold during winter than those
portions of Louisiana in the vicinity of the Missis&ippi river, and
the other States eastward to the Atlantic in the same latitude.
These extremes of cold prevail during "northers," which are
winds from the North, or North-west, generally preceded by still
warm weather, when the thermometer may be at from 70° to
80° F.j and in the next one to three hours below the freezing-
point. These winds occur in North-western Louisiana and
throughout Texas, as far westward as the Pecos river. They
have less force in the timbered region of Eastern Texas, their
greatest power in the prairie country of Northern and Central
Texas, and diminish in intensity westward. Their duration is
fr )m ore to four days, but they seldom last more than three
days. They are generally dry and very cold, (seemingly,) which
is felt the more keenly on account of the previous warmweather,
for only few of them comparatively cause the thermometer to
fall below the freezing point. In Austin the thermometer is
seldom below 32°, or the freezing point, yet a winter rarely
passes without some three or four days' of cold ranging from 20
to 32 degrees. We htive northers from November to April, and
also during the months of October and April we have cool north
winds, but very rarely cold enoWh to be termed true nonhers.
Tho frequency of these is seldom more than three in a month,
and often not more than one or two, and they are very seldom
so cold and unpleasant as to make people keep within doors and
hinder them from their ordinary avocations. Nor are they un-
healthy to consumptives. This is because they areso dry. Con-
sumption rarely originates in Texas, and the western portion of
this State is probably more favorable to those sufferingfrom dis-
eased iungs than any other part of the United States Hero
there is a pure 'dry atmosphere, and a climate warm enough to
permit the invalid to take frequent exercise in the open air amid
charming variegated scenery and bright sparkling waters, large
springs and clear streams.

The diversity of climate peculiar to this State, and also its
varied geology, causing much difference of soil, renders it suited
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to the growth of most of the vegetable products of temperate
climates, and in addition many of those peculiar to tropical re-
gions. This surely is a great advantage which as yet is not
appreciated or valued as mucli as- it should be, either at the
South or North.. If our lands will grow as much wheat, rye,
corn, barley, oats, sorghum, and whatever else they may cultivate
in New York, Pennsylvania and Ohio, as tkeirs, our lands would
be equally valuable, provided, we had as good a climate and
market as they. They have a better market than we, better be-
cause it costs less to have it available; in. other respects our
lands exceed theirs in value, because they are not only equally
fertile, and will produce as much of their products as theirs, but
will also grow cotton and many other things, which they cannot
mature ; besides our winters are so mild that little or no fodder
is required for stock.

The expense of food and shelter for the animals and the taking
care of them during the winter, is a large item which lessens the
profits of the Northern farmer sometimes one -half or more. Ex-

" pensive barns and other buildings must be made, to all of which
must be added mu:h trouble from unfavorable weather and bad
servants, to most of which the Texan stock grower is. a stranger.
Yet fanners in tile Northern States-keep sheep, cattle and horses
on lands valued at from fifty to one hundred and fifty dollars
per acre, and make money in the business.

In Dallas and other Korthern counties of Texas, wheat from
ten to forty bushels per acre is raised. The latter amount is
said to be a not uncommon crop. The grain is excellent, with
a full kernel often weighing 62 or 63 pounds to the measured
bushel, and making flour equal to the. best Northern whoa!,
taking everything into account, for many of the mills in Texas
can be much improved. The wheat crop of Texas in IS6O
amounted to 1,464,273 bushels, while the crop of Illinois, the
greatest wheat-growing State in the Union, was 24,159,500
bushels the same year, according to the Census Report of 1860,
to which we are indebted for the. following statistical informa-
tion in regard to the amount of the agricultural productions of
this and other States.

Bread made from unbolted flour is now used to a large extent
in many parts of Europe and America. The amount of nutri-
ment in flour is in proportion to the gluten which it contains.
Chemical research proves that the bran or outer husk has more
gluten than the fine flour separated from it by the mill.
The whole grain contains - 12 per cent.
Whole bran, (outer and inner skins), - 14 to 18 per cent.
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Fine Flour, - - - - 10 per cent.
According to Johnston, from whose "Chemistry of Common

Life " we extract the following :
"If the grain, as a whole, contain more than twelve per cent,

of gluten, the bran and Hour will also contain more than is above
represented and in a like proportion. The whole meal obtained
by simply grinding the grain is equally nutritious with the grain
itself. By sifting out the bran we render the meal less nutri-
tious, weight for weight ; and when we consider that the bran
is rarely less and is sometimes considerably more than one-fourth
of the whole weight of the grain, we must see that the tctal
separation of the covering of the grain causes much wv'ste of
wholesome useful food. Bread made from the whole meal is
therefore more nutritious; and as many persons find it also a
more salutary food than white bread, it ought to be more gen-
erally prefered and used. The gluten cf the husk resides chiefly
in the inner covering of the grain. Hence the outer covering
may be removed without sensible loss of nutriment, leaving the
remainder both more nutritious than before, weight for weight,
and also more digestible than when the thin outercovering is■ left upon the grain. An ingenious American instrument has
been patented by which the removal of the outer coating is com-
pletely effected without injury to the bulk of the grain. It is
also a point of some interest that the small or trail grain which
the fanner separates before bringing- his wheat to market, and
usually grinds for his own use, is richer in gluten thau the plump
full-grown grain, and is therefore more nutritious."

Wheat is grown throughout a large portion of Texas, as fir
south as San Antonio, and its culture is increasing and expand-
ing. 95.012 bushels of rye werereturned ns the crop of Texas
in 1860, when at the same time Pennsylvania, the greatest
grower of rye in the United States, had 5,474,792 bushels. We
think this grain is not grown in Texas as much as it should he.
It does well 'wherever the other cereals will grow, and seems
less liable to the attacks of insects than wheat. It makes an
excellent bread, which is prefered by some to wheat, yet there
seems to be a prejudice against it in the minds of some, mostly
caused, we think, on account of its dark color. The composition
of the two is nearly the same according to Johnston.

Water,
Gluten,
Starch, &c,
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Hence rye bread has about an equal amount of nutritive
quality to that of wheat, besides it retains moisture, and will
keep fresh and soft much .longer than wheat bread. Eye like
wheat has the larger proportion of gluten in its skin, hence bread
made from its unbolted flour is the most nutritious.

Barley, as far as we have seen, does remarkably well wherever
wheat will grow in this State. We think it a surer crop than
wheat ; nor from the growing grain which we have here seen do
we think any land will give a greater yield per acre, California
is the greatest growerof barley, its cropbeing, in 1860, 4,307,775
bushels. New York comes next, having the same year 4,186,-
-667 bushels, and Texas only 38,905 bushels. The many brewer
ries of our large towns afford a good market for it. It also makes
a.good bread affording nourishment about equal to that of wheat
or rye, but does not yield much bolted flour per bushel on ac-
count of its thick skin or husk.

The oat crop of Texas was 988,812 bushels, besides which a
large quantity is grown and cut in a half-grown state for fodder.
Oats are liable to rust in some sections■.of the State, but gen-
erally give a good yield. The State of New York grows the
most of'this.grain, her crop being 35,175,133 bushels.

Corn is one of the great staples of the State, and is cultivated
in all the grain, cotton and sugar-growing regions. It can be
made a more certain crop, iv those sections liable to drought, by
deep ploughing, and early planting, as has before been remarked.
Early Northern corn thus treated is a very .sure crop. In the
year before named the crop of Texas was 16,521,593bushels.
As 1859 and 1860were both unusually dry seasons, it is probable,
nay certain, that that amount is much less than the usual yield.
Illinois raises more corn, than any other State, (115,296,77&
bushels,) and so much, as to overstock the marlfet of the JTortk-
western States and render it of little value per bushel. Indian
corn contains more oil or fat than any of the preceding named
grains, and seems to be more valuable for fattening hogs or cattle
than any of them. As food for stock it is also more wholesome
on account of the thin skin of its grain, which readers it less
liable to injure the alimentary canal. Johnston gives tkefollow-
ing composition of the different forms' of flour ;
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The preceding table is instructive, showing that bread made
from corn meal yields more nutriment than biscuit or bread
made from fine wheaten flour. We can also see why oats (a
bushel of which weighs so much less than other grains) are, not-
withstanding, very nutritious. They seem better suited for
horses than any other grain. As is wellknown, cakes made from
oat meal are a common food among the inhabitants of Scotland.
We also learn that bran affords more nutriment than is gen-
erally supposed, being about equal to oats. We have not eeen
buckwheat growing in the State, but learn from the last census
that Texas in 1860 raised 1,612 bushels. Its cultivation has
been recently introduced, as the report for 1850 gives only 59
bushels as the crop of Texas. Pennsylvania produces the most
of this grain, viz : 5,572,026 bushels, which is not much more
than is annually grown in the State of New, York. Hot buck-
wheat cakes with good honey or syrup are so delicious that we
hope thefanners in the Northern part of the State will grow
sufficient to supply the Southern demand. We raised 25,750
lbs. of rice in 1860, and South Carolina 119,100,528 lbs. It is
less nutritious than is generally supposed, containing only seven
or eight per cent, of gluten and but little fatty matter. In some
of ,the work houses of England, where it was substituted for
potatoes, it is said to have produced sucrvey. Of sorghum
molasses we made in 1860 115,051 gallons, and now probably
annually make a much larger amount, as its cultivation is ex-
tended into a large portion of the State. lowa made 1,993,474
gallons, which is inore than was made by any other State.

Of hemp, Texas raised ten tons, and Kentucky 35,070 tons.
Of hay the State only had'cut 11,349 tons, and the State of New
York 3,564,786 tons. This shows how little hay is needed for
all the stock of Texas during a miid winter. The livery and
other stables in towns and cities use most of the hay cut in this
State. We are glad to see that Texas raised 449 bushels of
clover seed, for its growth is an important addition to our agri-
culture, especially to stock growers in the north-eastern and
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eastern counties. We do not think it will thrive in the dry
regions. Pennsylvania raiged trie most, having 274,303 bushels.
Besides the clover seed we grow 2,976 bushels of grass seed which
argues well for our farmers, because the culture and saving of
gracs seed has heretofore been almost entirely neglected by the
bout-hern planter, as it is vet in the States of Louisiana, Georgia,
Mississippi and Florida, all of which produce less grass seed than
Texas. In 1860 there was made in this State 277,512 pounds
of cheese and 5.948,611 pounds of butter. The State of New
York makes both«the most cheese and butter; of the former 48,-
--548/288 pounds, and ot the latter 103,097,279 pounds. Texas
had 550,708 pounds of honey, and New York 2,369,751 pounds,
hence in tke empire State, at present, there flows the most milk
and honey. Of hops, Texas had 122 tons, and NewYork 1,655,-
--542 tons. This growth is considered very profitable in New
York. Of tobacco, we grow 98 116 pounds, Virginia 123,967,-
--755 pounds and Kentucky 108,102,433 pounds. 'During the
last few years the great profits which can be made in the culture
of tobacco, has drawn many farmers in the Northern States into
its cultivation. Maryland ranks next to Kentucky, having 38,-
--410,965 lbs. Ohio 25,528.972 lbs., and the little State of Con-
necticut 6,000,133 lbs., where many of the lands devoted to the
culture of tobacco are valued at upwards of one hundred dollars
per acre. It is a well established fact that the climate has a
marked effect upon the quality and value of this plant, the best
being grown in the island of Cuba, as every cigar smoker knows.
Next in value are Manilla cigars, from the island of Luzon, one
of the Philipines. Much also depends upon the soil, method of
culture, kind of manure, manner of preparation, etc., etc., all of
which influence its quality; but to give it full perfection a long
warm summer is required. We think that Texas has a soil and
climate well adapted to the growth of a superior article. Nearly
forty species of tobacco have been described by botanists, (we do
not know the exact number,) some of which are natives of this
State, there being one which is from three to four feet high,
with a large leaf, common on the banks of the Colorado at
Austin. The Virginia tobacco (Nicotiana tobacum) is that in
common cultivation in the United States and Cuba. The
amount grown in the United States in 1860was 429,390,771 lbs.
The average is said to be not far' from 800 lbs. per acre. The
use of tobacco is more universal among mankind than any other
yegetable, and next to salt it is supposed by some to be th«
article most generally used by the human race. In almost every
country on the globe it is smoked, Chewed or used as a snuffy

G4
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It is grown in Europe, Asia, Africa, North ana South America.
The United States produces more than any one nation, say
about one-fifteenth part of the whole amount giown ; and Ame-
rican tobacco commands the highest price in the European
market. In England the price of the. "tlifferent kinds ranges
about as follows :

We wish to call the attention of the planters of Texas to the
above, because we know that the culture is very remunerating,
as there are many farmers at the North who have in some in-
stances realized more than fifty dollars per acre above all ex-
penses incurred up to the time of sale. We certainly have a
soil equal to Mie tobacco lauds of the North, and a climate better
suited to the growth of a superior article. Tobacco is known to
be an exhausting crop to the soil. It is composed of about one-
fourth inorganic or mineral matter, which is derived from the
soil; hence if we grow one ton of tobacco, Avhen we take it from
the ground, we also convey away about five hundred pounds of
that portion of the soil best relished by the plant, 'for plants,
like animals, thrive best on nourishing food, and also like ani-
mals they have their likes and dislikes. What is wholesome
food for,one is unwholesome for another. Hence a rotation of
crops and a varied agriculture wejl managed always proves the
most profitable, and least exhausting to the soil.

We are confident that tobacco (by manuring and pursuing a
proper system ofrotation of crops,) can be grown without ex-
hausting the soil, and also give good profits in this State.

The crop of cotton of this State, in the years 1859 and '60,
was short, on accountof the drought; hence only 405,100 bales
are reported in 1860, as the entire yield. Mississippi Ltad the
most, viz: 1,195,699; Alabama, 997,978 bales; Georgia, 791,840;
Louisiana, 722,218; and the total amount in the United States
was 5)196,844 bales., The bales are suppose^.to average about
400 pounds each. J. J)eCordova estimated the average weight
of an American bale ofcotton to he 475 pounds, which we think
is too high; that of theJE<ast Indian 487 pounds; Egyptian 313
pounds; Brazilian 182 pounds; West Indian 175pounds. Texas,
in 1860, ranked as the;fifth in theamount of cotton; and
aa there are large areas, of.unimproved land here, the time is not
distant when she will be among the first, ifnot the very largest,

Canada 4d. a lb.
Kentucky 6d. a lb.
Virginia 7d. a lb.
Maryland 9d. a lb.

tit. Domingo 8d. a lb. Cuba 1 s. (id. a lb'
Turkey 9d. a lb. Havana3 g. 6'd. atb"
Columbian lOd. a lb.
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cotton-gfower in the Union. The cotton lands on the lower Co-
lorado and Brazos rivers are unsurpassed in the United States
for fertility, amount of yield per acre. Taking everything into
account, they are the most valuable cotton lands in tha country,
not being subject to overflow, like those on the Mississippi and
upper Red Rira', and hence they are not liable to malignant
fevers, prevalent on those rivers, arising from malaria. Sea
breezesfrom the Gulf moderate the heats of summer, and there
are few cotton sections as healthy as those of Southern Texas.
The soil is a dark alluvium, abounding in vegetable matter, con-
taining enough allumina to render it sufficiently tenacious to
hold moisture. The silicia lime, and other constituents, finely
pulverized, to be easily imbibed and digested by the plant. Suf-
ficient importance is not generally given by agriculturists to this
matter. We know that men and the inferior animals obtain the
most nutriment from a given quantity of food when it is ground
line. Experiments prove that the different grains ground afford
more nourishment to stock than if fed whole; so also do men
enjoy better health and receive more strength from food when it
is well masticated. So with plants; they grow better in a well
pulverized soil, provided that soil contains their proper food, in
suitable proportions. Chemical analysis of soils proves this.
The lands on the lower Sciota river in Ohio, remarkable for their
large growth of corn, of which good crops have been raised in
succession yearly on the same land for more than twenty years,
with little or no diminution in amount, per acre, are identical, or
have almost exactly, the same ingredients as some of the sandy,
barren soils of New England; the difference being that in the
former the silex is a very fine sand, and in the latter very coarse,
so coarse that the plant cannot eat it or digest it. This fact is
what renders the deltas of all large rivers so fertile, because they
are river deposits, and the waters of these rivers, in' their long
coarse, only retain the finer particles of matter in solution, until
they near their journey's end, where they are deposited.

We think the average yield per acre of ginned cotton in Fort
Bend, Brazoria and Matagorda- counties is about 600 pbunds.
When we were in those counties, some planters told us it was a
bale and a half per acre, and that three bales per acre was not an
uncommon yield. In one instance an average of over thirteen
hundred pounds per acre of ginned cotton was obtained from five
acres. All agreed that the hands could cultivate more than they
could pick out. The cotton lands in the Northern counties bt
this State will probably average no more than a bale (450 lbs.)
per acre. Those on the upper Red River, near Shreveport, in
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Louisiana, are said to average about 500 poun Is per acre—that
is, on the bottom lands, along; the river; .but they are unhealthy,
and subject to overflow. The best cotton lands of the State of
Mississippi, on the Yazoo and on the Mississippi river, only av-
erage about 450 pounds of picked cotton per acre. We allude
to this to show that Texas has the best and most valuable cotton
lands in the entire South.

The long staple, or sea island cotton, has been cultivated to
some extent in this State, but we do not know to what amount.
A Mr Lea, living near Gonzales, told us that "lie raised it, and
considered it more profitable than any other crop, on account of
the high price per pound, and the comparatively little expense of
conveying it to a market at Lavaca or Indianola. In the
winter of 1858 and '59, the write was in that portion of South
Carolina (on the Santee,) where this cotton is raised, and a»
near as he could ascertain, the average there was less than 100
pounds per acre; to obtain which, good culture and manuring
were necessary. This cotton will grow inland, as far as the sea
breezes extend. On the sea islands of the coast of South Caro-
lina and Georgia, the manure most valued for the cotton iands is
the sea weed, there thrown in heaps on shore by the waves.

The yield of cane sugar in Texas, as given by the census for
1860, was only 590 hogsheads, of 1000 pounds each. The cen-
sus being made in 1860, of coarse gives the amount of the pre-
ceding year, when an early frost, such as had never before been
known since the culture of sugar began, nearly destroyed the en-
tire crop. In 1849Texas gave a yield of 7,351 hogsheads, being
only second to Louisiana, the largest producer of cane sugar.
Louisiana's crop for 1859 was 297.816 hogsheads. The writer
spent afew days in January, 1860, with the Hon. Greenville Mc-
Neil, at Ellerslie, in Brazoria county, who is said to be one of
the best managing sugar planters in Texas. He has from 600
to 700 acres in cane, which has to bo planted anew once in three
years; but to equalize the work, one-third of the ground is re-
planted each year. Theplanting begins from the middle to the
last of January, with joints ofcane; for this plant nevermatures
its seedeither in the United States or Cuba. He plauts in drills
seven feet apart; but in Louisiana, the distance between the
rows is often less by one or two feet. There also a hogshead of
1000 pounds is considered a good yield per a* re; but as much as
one and a half hogsheads are occasionally made. In Brazoria
county, two hogsheadsof 120Qpounds each have been-made from
one acre in. one season, the average in good seasons .being from
1200 pounds to 1500 pounds per acre. The cane is worked with
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the plow until the last of July, when its tops meet and shade the
ground, so as to prevent the growth of weeds; then the crop is
" laid by.' The grinding of cane begins from the 10th to the 20th
of November, and lusts until it is. time to plow for a new crop.
The molasses is considered as generally sufficient to 'defray the
expenses or cultivation. ' Some suppose that the increased cul-
tire of the Sorghui) and the abolition of slavery will render th«
cultivation of the sugar cane unprofitable, and cause many sugar
planters to turn th ir attention to other products. It is true that
the sorgham furnishes a large quantity of sweet for the country
in molasses and syrups, but three pounds of cane sugar are said
to have nearly as much sweetness as five pounds of sorghum su-
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gar. However, as yet, we believe, no sufficiently'economical
method (to bring it into general use) has been discovered of
converting sorghum molasses into sugar, nor does it seem possi-
ble ro make as palatable a syrup or sugar of it as that made from
the cane. The increase of population, the increased consump-
tion of sugars, and the limited quantity of lands in the United
Brates on which the cane can be grown, we think will make its
culture as profitable for years to come as it has been years pnst.*
The entireproduct of the United States in 1860 was 302,205
hogsheads, most of which was made in Louisiana. The amount
of cane molasses made by Texas in 1859 was 388,937 gallons,
which, like the sugar, nnd from the same cause, is less than the
quantity usually made in this State.

Irish potatoes grow Well in almost every section, but in the
southern portions of the Sinte seed from the north is usually
planted in February, which brings newpotatoes in May. Accor-
ding to census report of 1860 we raised 16*8,937 bushels. We
also grow peas, beans, f-quashes, tomatoes, cucumbers, carrots,'
beets, turnips, okra, cabbage, and other vegetables, and as good
watermelons as can be produced elsewhere.

The value of the orchard products of this State in 1860 were
$46,802, while in 18:50 they were only $12,505. 'This shows
that we have had a large and'increased attention given to fruit
culture, yet it is very little compared to what Texas can be made
to do in the fruit business. Apples grow well, and bear excel-
lent fruit in all the northern and northwestern--conuties, and
when experiment and time shall demonstrate what varieties are
best adapted to that region, impi-oveai^nt's will be- made, and the

.best kind3 grown in sufficient/abundance to supply the immedi-
ate home and entire State market. Peaches thrive in nearly ev-
ery section of the State; even the choice northern kinds do well
here. By a proper selectiou of different varieties, early, intenne-
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diate and late, we can have this delicious fruit in the vicinity of
Austin from the last of June until in October, and by the ratehod
of canning, the entire year. The self-sealing can requires but
little care in the preparation of the. fruit, and. the same cans can
be used during a succession of years. Instead of bringing canned
fruit from the New York market, we should have a surplus to
send there. When we have this surplus, we shall have increased
«ur home comforts, besides having an additional source of wealth.
Fine nectarines are raised at Austin. Texas seems well suited
to the plum, for we have more native species than any other
State. In some portions of Eastern Texas the common northern
species, (Prunus Americana) grows with little difference in size
and appearance from the northern tree.

In the vicinity of Austin we have Prunus Umbellata, which
has a strong resemblance to the preceding, in trunk and
branches, but is difiernt in leaves and fruit ; the latter being
round, about half an inch in diameter, of a deep purple, or
black, when ripe, and very variable iij teste ; often very sour and
astringent, and sometimes of an agreeable acid. It ripens its
fruit in July and August. This plum grows also in Georgia,
Alabama, and Mississippi, and is sometimes called the sloe. The
''- Chickisaw Plum," (Prunus chicasa,) is both indigenous, and
cultivated in this State. It grows to the height of from Bto 10
feet, branching often, bush-like from near its base, and bears
profusely, the fruit ripening from the last of May to the first of*
July. We have measured specimens at Austin which were a
little more than an inch and a quarter in diameter;- juicy, sweet,
and good to eat, whether cooked or uncooked. They sold
readily in the Austin market at 25 eta., specie, per quart. In
the upper central counties of Texas is a shrubby plum, 4. to S
feet high, (Prunus rivularis,) growing on the banks of streams ;
its leaves resemble those of the common wild cherry.,-(Cerasus
serrotina,) and its fruit is about half an inch, or an inch, in diam-
eter. It is acid, and somewhat agreeable to the taste, and is
cultivated to some extent; it lipens its fruit in July, and bears
well. Prunus minutifiora grows in Washington county, and in,
the counties further, w^t of it, as far as San Antonio. It is a
small shrub, growing in clumps from 2 to 3 feet high, and has a
small tomentose, peach-shaped fruit, about half an inch in
diameter, which is said, when ripe, to be sweet to the taste, but
to have little pulp. The plum tree -here has few diseases, and.
in this portion of the State (Austin,) we have seen no black
nots, or plum curculios, those destroyers of northern trees and
fruit. The cultivation of some of the best northern varieties of
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plum promises to prove very successful here, only be careful, and
let them be groWn from the seed, or'small healthy stocks be im-
ported. The apricot, which rarely succeeds in ripening its fruit
at-the north, on account of the "curculio, should it do well here,
would prove very profitable ; and as it is very similar to the
peach and plum, we can see no reason why it would not be a
decided success in this portion of Texas.

We have two native cherries, the Cerasus serotina, which is
the common black cherry, growing in all the State's east of the
Mi^ssippi river ; and the Oerasus carbliniaiia, called in some of
the older cotton States, " Mock orange/ and in some parts of
Texas, the wild peach. It is a beautiful evergreen, growing on
rich bottom land, and is cultivated extensively for ornament in
the cotton States east of the Mississippi river. It forms a fine
ornamental hedge, and can be pruned into various shapes ; its
fruit is not edible.

Texas has two native mulbqrries. Morus rubra ; common in
most of the States of the Union, and also comjion 'here. In
western Texas there is the. Morns microphylla, or the small-
leaved mulberry, common on limestone hills, growing to the
height of from 15 to 25 feet ; it has a black, acid frait, about
the same size as the last species ; it is ripe the last of May, and
having been recently discovered by the'author, it is not included
in our botanies.

Texas h:is one native blackberry, (Rubus triviclis,) common in
nearly every section. It bears very good fruit, is cultivated by
some, and ought to be by Others, because its fruit improves iv
flavor, and it. also bears more abundantly when cultivated; it
trails, and needs support, and when thus treated, well repays tho^
trouble.

We have two indigenous persimmons ; one of which is com-
mon* as far north as Pennsylvania; the other is the Mexican
persimmon, Dyaspyrus Mexicana, found in most of the limestone
bluffs" in the western part of the State. It has a smooth bark,
small lance, ovate leaf, and fruit 1 "to 1^- inches in diameter,
which is black, or purplish black, when ripe, in Augus* ; it is
sweet, and relished by some, and by others disliked.

The strawberry has been cultivated, and, witfi proper care, suc-
ceeds pretty well, but it needs irrigating during long drbughts. It
is indigenous—thrives wellin those parts of the State where there
is a c-ufliciencyof rain for its wants. Figs are grown in nearly everj-
garden, and bear abundantly : but there is not sufficient atten-
tion given in Texas-, or in the other Southern States, to the best
varieties of this fruit, which are very numerous in Europe. In
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the London Horticultural Society's Fruit Catalogue, 89 sorts are
enumerated. Most of. the dried figs of commerce are from th<s
south of Europe. Choice figs are raised about Marseilles, iv
France, on the shore of the Mediterranean, in open situations
near the sea. The ground is trenched 2 to 3 feet deep, and
richly manured, and the trees planted in squares, 12 to 15 feet
distant from each other. The trees are kept as low bushes, and
never allowed to attain more than 3or 4 years growth. Those
intended for drying, are permitted to remain on the tree until
they are dead ripe, when a drop of sweet liquid hangs frfpi the
eye, Fowls are said to be fond of figs, and in some parts of
France and thj3 Itles of Greece, where they are abundant, they
are fed to horses, mules and cattle, all of which are said to
thrive on them. Many places on the gulf, in this State, arewell
adapted to the culture of this fruit. There is another fruit
growing in. the south of Europe, which ought to be introduced
into Texas, the olive, of which we saw a-fine tree growing in a
garden at Columbia, South Carolina, and also had the pleasure
of eating somepi' its fruit. There is little doubt but tint thin
tree would thrive here.

A few day§ ag° (July 3d, '66,) we received a letter from a
French gentleman in Paris, France, inquiring about Texas, and
what Frenchmen could do here,-as, on account of the impending
war in Europe, many wished to come to America. "We stated,
in reply, among other things, that they could raise fruit ; and in
addition to the preceding, they can also grow grapes, for which
this Estate' possesses peculiar advantages, there being at least
seven species indigenous here, besides others from abroad in cul-
tivation ; of these, the mustang grape, (vitis mustangetias,) is the
most widely diffused, and the most abundant. It grows through-
out most of the State, excepting some parts of Eastern Texas,
and perhaps a part of North-western Texas ; it attains a-large
size, sometimes almost completely overspreading the 'largest
tr<*es, and is readily known by its leaves, which are of a deep
green above, and white and tomentoso beneath, besides its iruit
has very distinctive characters ; it has a largo black friyt, some-
times nearly an inch: ; :n:.diameter, and clusters of a moderate
size ; it is little esteemed for eating, on account of an acid juice
in*he inner cuticle of the skin, which, if swallowed, gives a
burning pain in the throat ; still, the pulp is quite palatable, and
whoL some if squeezed out, and eaten without the skin. It
makes, what we think to be, an excellent red wine, which,,,by
age, attains strength and flavor.

The Lincecum grape (Vitis Lincecumii) grows in Eastern
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Texas and in the.eastern parts of the central portion of the State
in postoak openings, whence it is often called the "postoak grape."
It is of low habit and slender form, growing in chimps orclimbing
ov&r small trees and bushes to the height of from 4 to lo feet*
It has,larger leaves than any other species of American grape,
and has large clusters of thin skinned, purple berries about three-
fourths of an inch in diameter, which are juicy and of a pleasant
acid taste. ■ Fruit ripens the last of June,and the first of. July.
It is well worthy of cultivation, boing certainly good for table
Use, and it ought to be tested as a wine grape.

The Mountain grape (Vitis Monticola) is of similar habit to
tho histj being seldom more than ten feet high. It has small
cordate leaves of a pale green color, which are smooth above and
more or less pubescent beneath, especially along the nerve.s, Its
clusters are rather densely fruited with white or amber-colored
"berrits, .one-half or three-quarters of an inch in diameter, thin
skinned, which are ripe in July and August. If is said to be
sweet-tasted and of a very agreeable flavor. ; It is sparingly cul-
tivated, being as yet little known. SpeeisaeuS of it with unripe
fruit are in the collection at "the geological rooms; and they
have a strong resemblance to those of the winter grape, from
which it is distinguished by its fruit and difference in time of
ripening, its smaller leaves and its smaller size throughout.

Mr. Lindheimer. a well known German botanist of New
Braunfels, who has done much to elucidate thebotany of Texas,
and who first brought; thenext species into notice, also first
called our attention to this grape, which, with the twopreceding
species we first described in the 'Proceedings of the Academy of
Natural Sciences of Philadelphia for 1861

Mr. Durand, ft French botanist, in describing the Mustang
grape in 18G2, gives it the name of "Vitis candicans," suppos-
ing it Ivid been previously described by Dr. Engltunan under
that name. This is a mistake.' Dr. Engleman never published
any description of the mustang: grape, nor was any botauieul
description .ever published of it previous to ours in 1861. sj-

The Rock grape (V. rupestris) grows ak>ng the borders q|l-rocky
streams in North-western Texas. Its leaves are sm&Pf smooth
and shining above and below, of a deep £;ree%«asd coarsely
toothed, its branches are rather stiff and. erect, three to folu'
feet high,-seldom trailing,, but often growing like raspberries and
blackberries in thick olttsts?s>qsyearly vertical stems. It has
small clusters of densely placed blackberries s>-bout one-half, an
inch, in diameter. Its fruit is said to be thin skinned, slightly
.acid and go-od. Its leaves re*semble those of the muscadiuu
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grape. The other grapes growingwild in Texas, being also found
in many of the States east (if the Mississippi, are well known.

Thy winter grape (V. cordifolia) is common in Central and
Eastern Texas, and is next to the mustang the most widely
diffused.

The Muscadine or Bullace grape (V. vulpiiia) is confined to
the southern and south-eastern counties, extending in Central
Texas as far north as Washington, county. It is called scupper-
nong in the easternpart of North Carolina, where it is much cul-
tivated for making wine.

The returns of wine made in this State in 1859 are 13,946
gallons, most of which, we suppose, was made from the" mustang-
grape, except perhaps a few gallons made from theEl Paso grape
on the Rio Grande. Ohio made at the same time the largest
number of gallons—-562,640, aud California next, viz: 494,516
gallons. The total amount produced in the United States was
l,850; S19 gallons, while in 1850 it was only 218,023. which is
less than half the amount now made in the single State of Cali-
fornia, which has a climate similar to that of Central and West-
ern Texas in the dry region. The growth of the grape proves
so profitable that it is how receiving general attention in Ohio,
New York and oilier Northern States, where poor side-hill lands
suited to the grape, were sold last season at two hundred dollars

"per acre, without buildings and under poor fence; and lands
with bearing vines were valued at 1,000 dollars per acre. We
saw five acres of grapes at Naples, in Ontario county, in Western
New York, last September, the fruit of which was sold on the
vines at $3,000, the buyer being at the expense of picking.
This was on a gravelly side hili, and the vines had received no
manure, which a few years-since was considered so essential to
their cultivation in that section. There is no clanger of over-
doing the business, for we now annually import millions of gal-
lons of wine fiom Europe, a large portion of1 which is impure and
adulterated, at least everybody seems to think so ; hence good
American wines command the highest price in the markets of our
Northern cities, with perhaps the exception of champagne and
some other choice kinds. :A loamy clay soil in a limestone sec-
tion, is the best soil for the vine, according to the experience of
the best Ohio wirio makers, where the Catawba is the principal
grape cultviared. Hill sides and gentle slopes are prefered, be-
cause on such soils underdraning is unnecessary. Such places
and soils are also prefered in the State of New York, where the
Isabella takes the place of the Catawba as a wine grape. Grapes
which have less than 15 per cent, of saccharine matter require
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sugar or alcoholic spirit to be added to the wine made from them
in .order to have it good, and even grow better by age.

Belpw we give the analysis of some American grapes made by
Charles P. Jackson. We regret that we cannot include all
species of the grapes of Texas in the list : _

It is customary to add a certain proportion of water and sugar
to the grape juice to overcome the acids and render the wine
more agreeable! The sugar is converted into alcohol and gra-
dually precipitates part of +he tartaric acid as bi-tartrate of
potassa or cream of tartar. Ifc has been supposed by some that
American grapes did not contain a sufficient portion of Tartaric
acid to make wines equal to those of Europe, but chemical
analysis proves the contrary, and also shows us that if there be
any lack of this ingredient it can be supplied by adding cream
of tartar. Tartaric acid is peculiar to grapes, giving 4hem tl^eir
sourness or acidity. It is so called because it is extracted from
the tartar or crust deposited on the sides of casks or bottles of
old wine, and this is why wines lose a portion of their acidity
and improve by age in taste and flavor. This odor arises from
a substance called cenanthic ether, which does not exist in the
juice,of the grape previous to its fermentation, but of which it is
a product. It only exists in a very small quantity in grape
wines, and, joined with other fragrant substances, found in, a
greater or.less quantity in them, is the cause of their peculiar
scent or bouquet so well known to good judgesof wine.

Aided by chemistry and experiments the winemakers of Ger-
many and France have recently made great improvements in
their business; The following proportions in 1,000 pounds of

Juice p. Ib. Specific P. cent. Grape Alcohol
[[■aid cam's gravity saPcIiarinc sugar

matter

Catawba,
Isabella,

11 1.0751 17.5 21.3
14.7
15

10.65
7.03■ 7.5
4.48

12
1.0640
1.05-10

16
13Fox grape, (vitis labrasca,)

vitis aestavalis,
Winter grape,(v.cordifolia)
ScupjTernong, (v. valpina,)
Clinton,
Concord,

m
10}
8"

] .0530
1.03G0
1.0480

13
9

12

8.97:
6.2
9.8

3.1
4.9

10.2511 1.08801.0550,1
22 20.5

12 i 13.5 11.8 5.9
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grape juice are adopted as a standard in those countries as form-
ing the best wines :

That is the analysis of the best wine making grapes, affords
abi.ut those proportions. To ascertain the actual proportions of
sugar and-acids in the must or grape juice, they hove two instru-
ments, a must scale and an acidimeter, and if the juice does not
contain the proper quantity of sugar or acid, it is added. For
making "wine, grape sugar is the best, but if this cannot bo
obtained the best white cane sugar should be used. We suggest
that some of our Texan-winenoakers try the experiment of sub-
stituting sorghum molasses for cane sugar on a limited scale in
the manufacture of wine.

We have dwelt somewhat upon grapes and fruit culture, be-
cause wo think it will soon become a leading business of many
peoj'le in this State, for as great profits can be'realized in this
business on a few acres as on many.with the continual expanse
of many;servants incidental to the culture of cotton, sugar, to-
bacco, or the different grains. The culture of fruit gives pleasure
to the eye, and health to the body The blossoms, the growing
and the ripe fruit delight the sight nnd afford a wholesomefood,
and if we 1 pursued as a business the surplus sold-forms a good
income.

"Were it-not for the thieving Indians, Texas would raise mo.re
horses $mn any other State; but'as most of the depredations of
the Indians on the irontie'rs*are for the purpose of stealing horses,
the business of raising the latter and permitting them to roam
at will on the prairies, has-much" restricted the number in the
State. According to the last census it was 320,621, and inuks
63,000. ': Ohio is the greatest producer of horses, having 622,-
----829. Tennessee raises the most mules, viz : 119,221. Ken-
tucky having nearly two thousand less. , .Texas takes the lead'iri*6Mtle and also in working oxen^ hav-
ing%fß%26.7 of theformer, and bF thei"latter 1^,243, and of
milch cows~s9S,t)B6.'j New York, being a great dairy State, has
ih.3 most of these last, viz : 1,123,634. Little attention has
been given to the improved breeds of stock. A general impres-
sion prevailing that they will

#
not do well roaming at large, over

the. hills and "prairies where the whole country is unfenced, ex-
cepting a few fields, perhaps, to raise grain for family use. It

Sugar,
Free acids.
Water,

240 pounds.
6 pounds.

754 pounds.

l,C00
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Is not uncommon for some persons to own three thousand or
four thousand head of cattle. Each person has a peculiar regis-
tered brand or mark, which is stamped or rather burnt into the
skin of the calf, after which it may roam until sold to some
drover passing through the country. Part of the calves are
kept in a yard at home to which the mother cows return in the
evening, to spend the night with their offspring and yield milk
for family use. Several owners of ranches told us that their
annual profits were from 25 to 50 per cent on their investments
in the cattle business.

The number of sheep reported in 1860 as being in Texas was
783,618. Ohio had the most sheep in 18*60—3^063.887, which
is however less than the amount she had in 1850. The total
number of sheep in the United States, as reported in 1860, was
2*2,431,428! Some cattle keepers are unfriendlyto sheep, think-
ing they eat the grass so close as ta kill it. This may be so
when the land is overstocked with them, not otherwise, according
to the testimony of wool growers, which also agrees with our
observations in those sections where sheep are kept. Mr. Ken-
dall, who is one of the largest and most successful wool growers
in the State, has one hundred or more acres in fence from which
he cuts some hay/after which the grass on the mown land attains
a good growth'for winter pasturage. Within this enclosure
sheltera'are also provided. This is the sheep hospital where
the lame, pour, weakly sheep are placed as soon as they show
signs of want of vigor. The result is that he rarefy loses a sheep
out of many thousands. He told us in the winter of 1860 that
the preceding year he had lost less than ten ont of more than
five thousand. Sheep need a little extra care, even in Texas,
during cold storms and northers. A thick growth of timber,
especially cedar, affords a good shelter from the cold winds.

Beginners should take especial pains to obtain hardy, healthy
■sheep,'and select a locality oh which there is either a never-fail-
ing spring or stream of water, in grassy plains bordered by wood-
land. They should also look along the borders of streams and
in the valleys for the burweeds (Xanthium) and other "weeds,
whose bursy when1 in the fleece, injure its sale. As the Texas
wool grower is not subjected to theexpense of building costly
shelters, or" the providing of hay and feed for his flocks during
six or more months of the yefer, he e#n ;well afford to eradicate
from his lands those weedsewHiSn. injure his wool. Let all such
be cut down or pulled up when in'bloom, much of which can be
donelby the shepherd while he is with the flock. Itwill notpay
to send dirt and burs in' wool to New York. Better pay less
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freight on a less quantity of clean wool and obtain a higher
price. In the New York market June 6th,, 1866, Texas wool
is quoted at from 15 to 25 cents currency per pound, while the
Northern ccfarse wools are selling at from 45 to 50 cents, and
full blood merinoes at from 60 to 65 cents, and choice lots from
Ohio and Pennsylvania, from 70 to 72 cents. Why is there this
great difference between the price of Texas wool and Northern
wool ? It is simply in the condition of the fleece, and it is for
the interest of all our wool growers to apply theproper remedies
as soon as possible. We are glad to see that many of our large
wool growers are awake to the importance of the subject and
discussing the matter in our public journals. The country has
long been humbugged, especially at the North more than in
Texas, by heavy shearing greasy merino sheep. To illustrate,
which we quoteXfrom notes of the Country Gentleman, on the
Bochester (New York) sheep show, which took place recently,
and where there was-the largest displayof merino sheep ever held
in the country :

" Why, sir, there are single sheep on the ground worth $10,-
----000. This can be easily shown. Here is a buck that sheared
26 pounds 9-\ ounces of wool, and he is by no means the beet
sheep on the grounds, as he did not get the prize. Now, sir,
your reporter keeps a flock of merino sheep, that averaged last
year only^S pounds of wool. Suppose by purchasing "Such a
ram he could bring up the average to 15 pounds, how much
would such a ram be worth to him ? His present flock proba-
bly posts him the increase, and three pounds of wool to pay ex-
penses, leaving only two pounds of .wool as profit. But if it
was 15 pounds and the expenses were the same as before, the
pro/its would be 12* pounds of wool, or justsix times as great as
at present. I can keep 500 sheep on my farm, and the profits,
as we have estimated, would be 1,000 pounds of wool in the one
case and 6,000 pounds in the other; or reckoning wool at 50
cents a pound, the profits with my present flock would be $500,
and with the 'improved American merinoes* it would be $3,000.
But this is not all. I could rear rams of my own that would be
worth thousands and tens of thousancb of dollars, and I should
soon "be a rich, man. Hadn't I better mortgage my farm and
buy a ram ? Full of this idea I go to a moneyed man who
happens to be a woolen manufacturer, and ask him to loan me
$10,000 on real estate security, telling him I want it at once to
buy a sheep, and that I must tee in a hurry before they are all
Bold ! These capitalists are a provoking class of men. Instead
of letting me have the money at once, and thus enabling me to
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make my fortune, he commenced a tirade against the sheep.
'These sheep/ said he, 'will ruin the wool-growing interest of
this country. You say you saw one of the fleeces that weighed
26 pounds 9|- ounces. How much wool do you suppose there is
in that fleece ?' Jt was very clean, I said. The sheep Jaa,s been
housed all winter and blanketed all summer, so that there can
be little dirt in the wool. ' Perhaps not much flirt but s lots of
grease.' _ ♦

Oh yes, I have heard of-Cornwall finish/ and I presume there
'have been cases where the sheep have been smeared with grease
to make the wool heavier, but I am satisfied Mr. Blank is an
honest man."

" Well, perhaps so, but he-has.got the grease there neverthe-
less. He may not have smeared the sheep, but I tell you what
he has done. He has bred his sheep in such a way that they
secrete large quantities of yolk or grease in the wool. He is
careful not to'let even the dew get on them, lest it should wash
out a little of it. It is all in the wool, and I will guarantee
that the fleece which you saw weigh 2& pounds does not contain
over 6 pounds of pure wool! You go and ask him how much
scoured wool his sheep shear ?"

I did not see Mr. Blank, but meeting a well known Vermont
breeder, he said one of his rams last year sheared 23h pounds.
He was careful not to say "of wool." '-'He sheared 23|- pounds,
but how much poor wool did he shear?" "That, sir," he re-
plied, "is a question we never answer." A friend, however,
told me that that very fleece was scoured and cleansed only 3£
pounds. In other words the fleece contained 3| pounds of wool
and 20 pounds of worthless matter. After talidng this matter
over with my friend, I concluded not to mortgage my farm.
He says this 20 pounds of grease'is not only worthless) but that
it costs a good dealto produce it, and that he would rather have
the grease on thekidneys. Is this true ? Have these breeders
of improved American merinoes devoted their time, intelligence
and skill to obtain a class of sheep that secrete fat among the
wool rather.than in the carcass? Is this the improvement?
They say the wool is not remarkably* fine—not fine enough for
making the best cashmeres, and that Iwe have to import several
millions of dollars every year. "Mr. Clapp's "American merino** ewe that took the first prize
at the Canandaig uatrial last year.for the greatest quantity pf
scoured wool, in proportion to live weight, was again sheared
and gave 10 pounds 3 ounces of wool. Her weight, after re-
moval of the fleece, was 57 pounds. Last year, when two years
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old, she weighed 49 pounds, and sheared 9.85 pounds of wool.
Last year Mr. Grnztey's Ootswold, weighing 99^ pounds, eheart'tl
8.9 pounds of wonj This year ho sheared one, weighing 100
pounds, that gave lOf pounds of Wool. He also sheared a Co'k-
avoW ram that weighed 125 pounds, and gave 11 pounds 10
ounces of wool.

Last year, at ttie canandiagua, N. V., trial, the fourteen Me-
rino cheep sheared gave 176;?- lbs. of wool, and after cleansing,
64h lbs., or 36' per cent, of scoured wool. The Cotswoid fleece,
on the other hand, contained 82 per cent, of scoured wool. In
other words, JOO lbs. of Cotswoid fleece contains as much pure
wool as 227 lbs. of American Merino wool, and that from sheep
selected for the trial."

The above is from the pen of one who has a flock of Merinos,
published in one of the leading agricultural papers of the
ccyuntry, and its facts will enable the Texaswool grower to value
Tightly those heavy shearing Merino sheep, some of which will
probably ere long be brought here for sale. The writer, in 1860,
saw Merino sheep in some Texas flocks recently bought ftjom a
Northern drove at from one, hundred to three hundred dollars
each, which would not be valued at more than five dollars a
head in their native country. If we .must give these high prices,
it were better to give them some well known wool grower of our
own State. Recent improvements in machinery, by which the
manufacturer is enabled to make superior long wooled fabrics,
now much in vogue in the winter season, has increased the de-
mand for, and the price of, long wool. In theBoston market in
1865, Cotswoid wool during the Reason was about ten cents a
pound higher than Michigan Merino., The demand for this
kind of wool is now greater than the home "production. At a
meeting of the leading wool buyers in Cleveland, Ohio, the last
week in May. the following resolutions were f>assed:

Whereas, The wool crop of Ohio i» fost increasing, and will
probably reach 30,000,000 pounds the present year, and being
one of the most important and profitable productions of the
State, merits the careful attention of buyers; and

Whereas, In former years the clip of our State hasranked
superior to that of other States; and

Whereas, For f <sveral yearspast the wools of the State have
lost their high reputation, in consequence of the careless and
dishonest manner of working and handling—this is not intended
to apply to all growers, as thereare many honorableexceptions—
therefore,

Resolved, That in view of the many justcauses of complaint
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from manufacturers and dealers, that our wool is greatly degen-
erating in condition, we recommend to the growers that they
thoroughly tag and wash their sheep, tub-washing the tags and
keeping them separate from the fleece; and not allow the sheep,
after washing, to run more than from six to ten days before
shearing; to tie up the wool with smooth, light-colored twine,
not exceeding twice each way, and in all respects to have it as
free from foreign substances as possible, and every way in good
condition. We confidently say that with proper attention-to
these reasonablerecommendations, the standard of our wool will
regain its former reputation, and be enhanced in value. Manu-
facturers will hereafter select only wool in good condition, and
will avoid greasy, dirty fleeces.

Resolved, That the members of this convention recommend
to all dealers and buyers that they neither purchase themselves,
nor allow their agents to purchase wool, excepting on the follow-
ing conditions;

1. A deduction of one-half on all unwashed buck fleeces.
2. A deduction of one-third on all washed buck fleeces.
3. A deduction of one-third on all other unwashed fleeces.
4. That all heavy, unconditioned and badly cotted or

stuffed fleeces shall be classed as unwashed.
5. A deduction on all wool tied with an unnecessary amount

of twine.
6. The prosecution under the law for fraud for any attempt

to misrepresent or to deceive as to the inside condition of the
fleeces, in reference to tags, measure, dead wool, or any foreign
snbstance.

7. To pay the outside limit of the market for all wool in
good condition, this being but a matter of justice to those
growers who put up their wool honestly.

We give place to these resolutions, because they show how
things are done, or are required to be done, in one of the lead-
ing wool States. Let there be a union among our wool growers,
and let them only send their wool in good condition to market,
and all such will receive increased prices, while those who con-
tinue to put up their wool in a dirty, bad condition, will soon
find little or no sale for their fleeces. One thing is verycertain,
these last will receive far less profits than the former.

Let not any one suppose we intend to disparage Merino sheep,
far from it; we only caution the people against buying at high
prices heavy shearers of that class of sheep which may be
brought herefrom the North. Wool growing in Texas may. be
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rendered very profitable, either with the Merino, or the Cots-
wold, or other long-wooled sheep.

The area of the State is estimated at 175,594,560 acres, of
of which only 2,758,443 acres are improved, according to the
census of 1860, and 20,486,990 are reported in audition as un-
improved. We presume this includes all on which taxes were
then paid. It is probable that nearly 100,0u0,000 acres of
Texas lands remain unsold, most of which is in the western and
northwestern part of the State, and capable of sustaining many
more sheep than are now in. the entire United States; and we
predict that it will yet be done, and if done rightly Northern
wool growers cannotcompete with us. As one acre of grass is
sufficient to keep from three to five sheep, it will be seen that
our estimate is not overdrawn—besides giving ample room for
large herds of cattle and horses.

In some of the old settled counties too little attention is given
to the preservation of the native grasses. By overstocking and
feeding so close that the grasses are notpermitted to ripen seeds,
many of the annual and biennial grasses of some sections are ex-
terminated and useless weeds growing instead. This should not
be; and as the acres growing weeds are not yet veiy many, it is
not too late, and still comparatively easy, to apply tho proper
remedies, which are to sow grass seed in the fall on places occu-
pied by weeds, or bare of grass, and also for the owners of the
land to enclose their grass lands and reap the full benefit of their
own property. Wherever this has been done, and such instances
are not uncommon, the owners of these pasture fields are highly
satisfied with the result. They know where to find their stock,
which often has good pasturage when other cattle, sheep or
horses are suffering for want of food on oversrocked, unfenced
prairies. In these enclosed pastures some spots of grass rarely
fail to ripen seeds, and the grass continues to cover the ground.
In the stock region of the western parts of the State, it is not
practicable to fence the larger portion of the prairie lands, and
there are many who own only 15 or 20 acres, who have large
herds of cattle or droves ofsheep. It is probable Ihat the time
is not distant when, these4 grazing lands will be owned by stock
linen1/ and defined by suitable. boundaries, and shepherds or
herdsmen, employed to keep the slock within the proper rttnge,
or else large tracts be bought by companies, and each shareholder
be allowed to keep his proportion of stock. We may rest as-
sured that the cheapness of keeping stock in Western Texas

' will not permit the lands in that section to remain much longer
as State property. Fortunately some of the best grasses of
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Western Texasare dioecious, that is they 'have fertile and barren
flowers on different plants ; the seeds being at or near the roots
of the fertile plant. Others are propagated extensivelyby run-
ners, often seeming to thrive best on side hills and poor dry soils.

There are about 250 species of grass growing in the States
oast of the Mississippi river. We are sure that Texas has more
species than any one State, and certainly not less than two
hundred species, for we have many which are not found in the
old States. Now many of the old cotton States are almost en-
tirely destitute of good native grasses, simply because they neg-
lected to preserve them.

Dr. Lincecuuj has tested and cultivated on his farm, at J»ong
Point, in Washington county, about 50 species of nativegrasses,
specimens of which he has presented to the State collection,
accempanying which was the following letter :

"From No. 1 to 17 is a duplicate suit of grasses indigenous to
Texas, which I contributed to thw State Cabinet several years
ago. I understand, by letter from Prof. S. B. Buckley, that
my first set of grass specimens have all been destroyed.
I " Herewith I contribute to the State Cabinet a new suit, with
29 additional species of Texas grasses. These are all good nutri-
tious grasses, very suitable for a mixed grazing pasture for both
winter and summer use. Quite a number of them are very fine
spridg grasses which, with a little attention, flourish finely, and
are sightly and most excellent lor hay. The common broom
straw, curly sedge and some other prairie species, are not included
in this collection. Should it be necessary, I can obtain them
from my meadow next summer. This meadow is stocked with
all the original Texas grasses, and in the months of April, May
and June, it is a good place to visit, to renew ther§collection of
how Texas prairies looked 30 years ago. In it are to be found
all the kinds of the rich, luscious, wavy grasps, and highly
painted, nodding flowers that fed the flocks of deer, antelope,
and vast herds of buffalo, and freighted the balmy south wind
with sweet fragrance ten thousand, years previous to the time
the polluted tramp of unholy civilization had defiled theseonce
beautiful plains. The meadow contains 35 acres, and to those
whose tastes lead them to examine unadulterated nature it is a
pleasant place, when it is. blooming and casting itsfragrant odors
upon the air for a mental feast.

"Any one who will take the pains to enclose a plat of out-
lands, and to keep the stock from it three years, will find him-
self the owner ofa similar meadow.

GIDEON LINCECUM."
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In 1860 he published an account of some of these in the
Southern Cultivator, w-hich then excited considerable attention,
and many Southern planters wrote to the Doctor for a supply of
grass seeds, but the war which came stopped the correspondence.

Eastern Texas is well timbered, having about fourteen differ-
ent species of oak, three species of pine, the same number of
elm, four of maple, six kinds of hickorj^ including the pecan,
the cotton wood, (Populas augulata,) sycamore, (Platanua
Americana,) two species of gum, (Nyssa,) three species of mag-
nolia, two of cedar, (Juniperus,) Bois d'arc, (Madura,) and
ms&y others, some of which extend no farther North than this
State. The south-eastern portion of this region, lying on the
rivers Angelina, Neches and Sabine, contains the finest timber
and pinery in the United States. There is nothing equal to it
in the States east of the Mississippi river, either for the size and
beauty of its trees or its extent, which is nearly 100 miles square,
extending from the lower edge of Nacogdoches to the coast, and
from the Trinity river to the eastern part of the State, a large
portion of which is covered with pines, of which the principal
species is the long-leaved pine, (Pinus palustris,) with a com-
paratively few trees of the short-leaved pine, (Pinus mitis,) and
the loblolly (Pinus taeda.) The swamps of this region also
have some magnificent large old cypress trees (Taxodium dis-
tichum.)

In the summer of 1861, we saw a large raft of cypress timber
in the river at Orange, whose logs were sixty feet long, and none
of them had a diameter of less than four feet at the top. Many
of the long-leaved pines in the counties of Jasper, Tyler and
Hardin areiabout four feet in diameter, at three feet from the
ground, and upwards of one hundred feet high. This is a greater
size than this species of pine usually attains, and such trees grow
there by thousands. They are good, not only for common lum-
ber, but for masts for the largest ships. A few years ago such
trees could have been sold for that purpose at prices ranging
from fifty to one hundred and fifty dollars each, delivered on the
coast. A friend of ours, living on the Alabama river, obtained
sucfr prices from the French Government in 1858. He bought
his pines of the planters at about five dollars each, and floated
them down the river to Mobile, which was the point of delivery.
The lumber of the long-leaved pine is better than any other
species of pine for either ships or houses, and therefore brings
a higher price than in the maukets of the Northern cities of the
United States or those of Europe. The swamps on the lower
part of the Red river, and through portions of lower Louisiana,
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west of the Mississippi river, have prevented roads from
being made; hence this portion of Texas has been neglected and
passed around by emigrants, who have,generally entered Texas
by the Northern route through Alexandria or Shreveport, or else
gone by the Gulf route through Galveston. On this account
this pinery is little known, especially by lumbermen, or by those
persons engaged in the turpentine business. Not only does,the
long-leaved pine afford a superior lumber, but it yields one-third
more pitch than any other American species of pine. The lum-
ber of this region can be-floated at. high water down the Neches,
Sabine and other rivers, either to Sabine Pass or other places on
the Gulf of Mexico, and there be shipped. We predict that
large fortunes will soon be made in this lumber section, for en-
terpiizing men both North and South are now on the lookout
for opportunities to-make money. Large cypress trees are fre-
quent on some of the streams of Hays, Comal, Blanco and Gil-
lespie counties, where we measured several which, were over six
feet in diameter. In this region, which has no pines, these trees
are. very valuable, either for furniture or building purposes.

The liveoak (Quercus vircus) is another valuable tree com-
mon in many parts of the State, extending its range .from the
coast, through Central Texas northward to the Red river. Just
below Kichmond, on the Brazos liver, large liveoaks occur, many
of which arotfroin five to six feet in diameter, with spreading
branches. They continue to be numerous on all uncleared lands
south-eastward to the coast. Through, the Central portion of
the State we often see them from two to three feet in diameter.
We inquired last year at the navy yards both of Washington.
and Cambridge, Massachusetts, and was told.that there was no
difference, or they knew of none between the Texas and Florida
liyeoaks. Surely those who supply our navy yards with this,
valuable lumber do not know the size and extent of country
overspread by the liveoaks of this State.

Besides the preceding, the uses of which are well known, we
have many ornamental trees and shrubs, some of which are pe-
culiar to the State, or not found north of the Sabine.- From
these enough can be selectedfor all needful ornamental purposes.
They are not only superior to most foreign things of the kind,
but also better adapted to the climate and soil of the country.
We give the names of some :

Magnolia graridiflora, or Large flowering Magnolia. This
fine evergreen tree is more easily cultivated than many suppose,
and is easily grownfrom the seed. It is common about Hous-
ton and throughout South-eastern Texas. It is grown in the.
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open air as far North as Washington, D. C. Last summer, at
Mount Vernon, we measured a beautiful magnolia which was
more than 4 feet in circumference at three feet from the ground,
which is said to have been planted by Washington, who was
very fond of gardening and trees.

The Magnolia glanca, or Sweet Bay, grows on the banks of
streams and in swamps in Eastern Texas. It has sweet scented
flowers, and can be grown on uplands, and is hardy as far North
as New York.

The "Retarna" (Parkinsonia aculeata) grows wild in many
parts of South-western Texas, and is nowcommon in cultivation
at Austin and in other places. The young trees have a bright,
green, smooth bark, both on their trunks and branches, long
pendant grass-like leaves with small leaflets. ■ It has bright, yel-
low, pea-like fragrant flowers, the lower parts of the petals
tinged with ocreous brown. It is in flower from May to Sep-
tember, having at midsummer blossoms mingled with its long-
slender pods. It is a rapid grower, and quite hardy. From its
endurance of the northers at Austin, where the thermometer is
sometimes as low as 20°, and occasionally 12° below the freez-
ing point, it can probably be cultivated in the open air as far
North as Washington, D. C. Pt deserves extensive cultivation
in all the States south of that latitude, for there are few trees
more beautiful. We have another small tree of the same tribe
of plants growing on the limestone hills in the neighborhood of
Austin and New Braunfels. It is an evergreen Sophora, having
the specifi.3 name of speciosa on account of its beauty. It has
leaves somewJiat similar to those of the common Locust, (Robi-
nica.) and racemose fragrant flowers, resembling those of the
common Wistaria. It has scarlet bean-like seeds in thick pods.
As this is an evergreen of deep green foliage, very fragrant flow-
ers, and pretty fruit, it is still more ornamental than theParkin-
sonia. Being found on the highest hills, it will probably endure
a greater degree of cold than the Parkinsonia, and succeed well
in the climate of Philadelphia. The cold northers of the latter
part of the year 1859, when the thermometer in several places
was as low as 6°, killed a great many of thepeach trees through-
out Texas, but the beautiful Sophora remained uninjured.
There is another Sophora (affinis) here which isalso asmall tree.
It is quite common in Central and Western Texas, has deciduous
leaves, very much like those of the common'Locust, and has
about the same grade of beauty. Neither of these Sophoras
have been much cultivated.

The Oaesalpina pulcherima, or the most beautiful CaesaJpina,
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Is well worthy of its name. It has large, reddish; yellow honey
Buckle-like flowers, and small mimosa-like leaves. It fs culti-
vated at Austin, having been brought from Mexico. It also
grows in North-western Texas, and will probably do well in the
open air without protection in most of the States south of
Washington.

The Mesquite (Algerobia glandulosa) is very commonin most
of Central and Western Texas. It is a low spreading tree with
rough bark and branches armed with thorns. It has light-green
leaves—pinnatifed—which are large and pendant often from the
branches It is frequently scattered over the prairies of Centtal
and Western Texas, where its foliage, in contrast with other
trees, gives an agreeable feature to the landscape. It has mi-
mosa-like yellow flowers, and seeds in long pods, and, like the
Eetama, is sometimes in bloom from spring to autumn. A gum
exudes from its branches which is xerj similar to gum arable in
its properties.

The Chilopsis lineata has recently been introduced into culti-
vation at Austin from Western Texas. It has willow-shaped
leaves, and Bignonia-litve flowers, which are strongly tinged with
purple, and sweet-scented like the perfume of rose water. It
flowers from May to August, is a small tree, has a scanty foliage
and deciduous leave's, is a rapid grower, and delights in a dry
climate and limestone soil. Amorpha fruticosa and Amorpha
Texana are on the banks of our streams.

The latter is an evergreen species with large leaflets growing
on the Perdinales to the height of from four to five feet. Our
numerous species of Acacia and Mimosa are all ornamental.
One is highly so—the Acacia Subeana, growing on the banks of
the San Saba river, in Mason county. It is a large shrub with
large leaves, and numerous bright yellow flowers which are
globular and about an inch in diameter.

' The Arbutus Texana is a rare tree, with small lanceolate
evergreen leaves, with white cup-shaped flowers, and bright
scarlet berries which hang on the branches until winter. Its
trunk and branches have a smooth chesnut colored bark. It
grows on the limestone hills northwest of Austin, and also on
the road between Austin and Fredericksburg, about 40 miles
distant from the former place. It is a small tree about a foot
in diameter and from 15 to 25 feet high. There are few trefes
more ornamental than this, with its bright green leaves smooth
reddish-brown bark and scarlet berries.

One of the most common Elms throughout the State is the
Uhnus Crassifolia, or the dense-leafed Elm. It has long slender
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branches, thickly set with twigs and leaves, forming a dense
shade. It leaves are of a deep green, and smaller than those of
the common elm, U. Americana. It differs from the other elms
in its time of flowering, which is here-in August. It is quite
a large tree, being often two or more feet in diameter and from
fifty to sixty feet high. It grows in the most northern parts of
this State, in the Indian territory, also in Arkansas, and will
probably prove to be perfectly hardy in most of the Northern
States. To us it seems more deserving of cultivation than any
other speciies of its germs.

There is an evergreen Sumac (Rims vireus,) growing on the
hills ab^ut Austin, which does not seem to have the poisonous
properties peculiar to some of its genus. It has small clusters
of bright red berries, and glossy deep green leaves. It is a large
shrub or small tree. We have three or four species of the Hol-
ly tribe (Ilex,) viz: I. opaca, decidua, and cassina, all of which
are ornamental, especially when loaded with red berries. I. cas-
sina is the celebrated Youpbn of the Carolines, a decoction of
whose berries formed the "black drink" used by the Creek In-
dians in their councils.

The Mate or Paraguay tea, in general use throughout Brazil
and other South American countries, is the Ilex Paraguayensis,
and is not indigenous in North America. A malvaceous shrub
growing pn the hills about Austin, is, when in flower, very beau-
tiful. It is the Pavonia lasiopetala, and has lately been intro-
duced into cultivation. The Spanish horse chesnut (Ugnardia
speciosa,) has small red pea-like blossoms, and fruit similar to
the horse chesnut (Aesculus.) It flowers about the first of
April, and is common on limestone cliffs in Central and Western
Texas. There are several species of Spanish dagger (Yneca,)
a few of which are already in cultivation. And of Oacti there
are a great many species, most of which arevery handsome when
in flower, and a few of them are very pretty in fruit. The dif-
ferent species of wild flowers growing on the prairies of Texas
are much more numerous than those found on the Northwestern
prairies, and many of them are as splendid and fragrant as the
choicest flowers in cultivation. We have merely glanced at the
botanical wealth of Texas, which, if properly used with a
sprinkling of. the foreign things in common cultivation, is
amply sufficient to ornament and render pleasant the grounds
of our people, both in town and country. Who would not
rather see a cheap little cottage amid trees, fruits, shrubs, and
flowers, than a palatial mansion without them ?
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Yes, a neat little cottage embowered among vines and shrub-
"bery, with a good library of'books, has many of the elements of
true happiness. Let all strive to make hcme pleasant, so that
its inmates may prefer it before every other place, then the chil-
dren will be apt toform good habits and be a blessing to their
country and their parents. Nothing will mcse tend to this re-
sult than beautiful rural, homes, which can easily be made
throughout a large portion of Texas.
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Description of New Texas Grasses.
Schleropelta N. Genus.

Spikes 3-4 flowered, solitary ; glumes deeply 3-5 cleft, rigid,
at the base shortly pilose, middle segment obtuse or shortly mu-
cronate, 5-nerved, lateral segments subulate, or at their tops
aristate ; arista rigid ; lateral flowers staminate; central pistflate;
style elongate ; stigmas 2, plumose exsert, ovary compressed,
ovate, smooth ; palea subequal, hyaline, smooth, sharp pointed.

Schleropelta stolonifera (n. s.) Stems erect 4-8 inches high,
slender and numerous, stoloniferous, joints pilose, internodes
smooth ; sheaths smooth or .sparingly ciliate, shorter that} the
internodes, the margin above sometimes membranaceous, ligula
membranaceous, elongate, at the top a little laciniate, 2-4 inches
long and 1-2 lines broad ; panicle spike-like ; spiklets few, about
an inch long, obovate-alternate, closely pressed together, sessile
erect; rachis scabrous and bent at the insertion of the spikelets;
palea a little longer than the glumes.

North-western Texas ; where it is one of the many grasses
called " Mesquite." In foliage, size and excellence for pasturage
it resembles the " Buffalo grass," which is also called "Mesquite"
in Texas.

Pappophorum (Polyrhaphis) vaginatum (n. s.) Stem erect,
terete, rigid, smooth; sheaths smooth, pilose at the mouth,
longer than the internodes; ligula hairy ; leaves flat or convo-
lute, .erect, somewhat rigid, 6-8 inches long, 2-3 lines broad, the
upper ones extending beyond the panicles ;. panicles 2-4 inches
long, 2-3 lines broad, spiked, densely flowered, sheathed at the
base; spikelets 2-3 shortly pedicellate ; rachis and pedicles
rough glumes a little unequal 1-nerved, ovate, acute, subhyaline,
longer than the florets, midrib slightly scabrous ; lower palea
12-14 aristate smooth ; awns unequal, scabrous, about equal in
length to the paleac or a little longer.
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Western Texas. Boots fibrous ; culms growingin tufts H-2
feet high, and almost entirely covered by the sheaths and leaves.

Cenchrus setoides (s. n.) Culms decumbent, terete, smooth,
1-1 feet long ; sheaths, smcoth, about equal to the internodes
or exceeding them in length; ligula shortly setose ; leaves
longer than the culm, smcoth plane, 5-8 inches long, 2-3 lines
broad ; spikes terminal, composite, sulicylindrical, 3-4 inches
long, 4-6 lines broad, involucellate 1-flowered ; setae subfasci-
culate, unequal, rigid, a little longer than the spike ; glumes
smooth unequal lower one 1-nerved and -| shorter than the upper
one ; v upper one 7-nerved and about equal in length to the
florets.

Prairies Northern Texas. Its densely flowered spikes causes it
to resemble a setaria, but its rigid dilated at the base and dis-
posed in 2-3 series show it to be a true Cenchrus, Fruit cadu-
cous and adherent.

Calamagrostis (Deyeuxia) longirostris (s. n.) Culm erect, a
little scabrous, half foot high, sheaths a little scabrous, and 'about equal to the internodes; ligula elongate, membraaaceoin
and subentire; leaves plane or convotate scabrous, shortly pu-
bescent above. 4-6 inches long and 2-3 lines broad; panicle ter-
menal, somewhat open and interrupted 3-5 inches long and 8-12
lines broad; rachis terete pubescent; glumes subequal, lanceo-
tate, acute, longer than the florets, scabrous upon the back,
margins and apex hyaline; upper 1-3 nerved, lower palea 3-5
nerved, shortly pilose at the base, hyaline upon the margin,
apex bifid, below the middle long aristate; awns twisted, jointed,
and double the Jength of the florets; lower internodesof the
rachis about 8 lines in length; upper intervals 2-3 lines long;
longest rays naked near their bases and densely spiked near
their summits; spikelets about 3, lines long.

Panicum (Tridachne) saccharatum (n. s.) Culms geniculate,
erect, terete, ciliate at the joints;, ligula membranaceous, la-
ciniate, leaves 4-6 inches 10ng,.2-3 lines broad; panicle terminal
spreading, 3-4 inches long; rachis scabrous, ciliate, angular;
ra,ys in pairs, scabrous and ciliate; lower glume minute ovate;
upper one lanceolate, acute, longer than the floret, 3-5 nerved
and densely pubescent. .]

Middle Texas. Common in open post-oak woods. It re-
sembles an Andiopogeu; florets enveloped in woolly hairs; rays
3-4 inches long, erect and coarctate until the seeds are nearly
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ripe when they diverge, soon after which the seeds ripen and
fall.

Panicum glomeratum (s. n.) Culm erect 2-3 feet high,
smooth; lower theaths pubescent, the upper smooth; ligula,
shortly pilose or mernbranaceous and laciniated, leaves plane, a
little pubescent when poung, finaly glabrous. 4-8 inches long
and 2-3 lines broad; panicle elongate, interrupted; rachis an-
gulara, little scabrous on the margins; rays solitary, erect, ad-
pi essed, about an inch long, dense flowered; the lower ones most
distant; lower glume suborbiculate 3 nerved 1-2 a 2-3 shorter
than the florets; upper gluni3 5 nerved subacute, about equal
to the florets.

Western Texas. Resembles a Paspalum; rays densely
flowered from bottom to top; florets smooth and somewhat dis-
tichous, sessile, ovate, and rather obtuse; internodes of the ra-
chis 1-3 inches distant.

Panicum Texanum (n. s.) Culms erect or subdecumbent,
terets, smooth; sheaths shorter than the internodes, subprobes-
cent and at their mouths hairy; upper portion of the internodes
and joints prubescent; leaves 6-10 inches long and 8-10 lines
broad, long accuminate, under surface subpubescent; panicle
compressed, 5-8 inches long and 5-7 lines broad; rays alternate
erect, lower glume ovate, acute, \ shorter than the floret, five-
nerved; upper one seven-nerved, acuie, hyaline, between the
nerves subpubescent, longer than and covering thefloret. Seve-
ral stems often grow from the same root, stems sparingly
branched, seeds numerous and aggregated.

Austin, Texas; where it is often cut for hay. It is said to be
relished by both horses and cattle. It grows thick and affords a
large yield per acre. We think it will prove a valuable grass to
the South.

Panicum repente (s. n.) Culms long, trailing, flower-bear-
ing branches erect, jointed, smooth, 6-12 inches long; sheaths
smooth, sparingly opiate at their mouths or naked; ligula mem-
branaceous, shortly truncate; leaves smooth, glaucous, 4-6 inches
long, 2-3 lines broad; panicle terminal, rigid, and but little
branched; 3-4 inches long; rays solitary, rigid angular, a little
scabrous; spikelets subovate, two-flowered shortly pedicellate;
lower glume o*ate obtuse five-nerved; a little shorter than the
flower; upper one seven-nerved, obtuse, broad ovate, about equal
to the flower. Eunners 2-3 feet long, sometimes with flower
stems at the root-bearing nodes and also at the primitive roots.
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Panicum ciliatissimum (s. n.) Culm erect or decumbent at

the base, smooth, pilose at the joints;sheathsciliate about equal
to the internodes ligula shortly pilose; panicle terminal, open,
I|~3 inches long and 4-6 lines broad; leaves few and shortly cili-
ate, 2-3 inches long and 2-3 lines broad, margins hyaline and
scabrous; rays 2-3 paired angular scabrous, adpressed -|-1 inch
long; spikelets ovate acuteshortly pedicellate; pediceals angular
scabrous, 2-3 lines long; lower glume ovate acute 5-6 nerved,
about equal in length to the floret, -its nerves and nlargins
denselyciiiate. Northern Texas, grows in tufts 1-1^- feet high.
Cilia of the sheaths thick and erect; hairs of tire glumes dense
and cottony. t .
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