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Marble, iron, and manganese have richly rewarded skill and

enterprise, while most of our mineral wealth yet lies concealed

beneath the surface, to be revealed, not by any mysterious and
unintelligible arts, but by simple methods, which are the result of
practical knowledge, and which commend themselves to the

common sense of every man. Without this practical knowledge,

some ore-beds and quarries may be discovered by random explo-
rations, But most of our valuable minerals extend through the
state in narrow strips from north to south. Now by a systematic
“survey of those rocks, in which only these minerals are to be
found in valuable quantities, their situation in the several towns
may be ascertained. This could not be done to advantage by
many persons, each in a small district, ignorant of the labors of
others. DBut one person, or several under one head, traversing
every part of the state, will be able to exhibit on a map the
situation of each kind of-rock, and, with the help of samples
and descriptions, will put into the power of any one to know
where to look for such minerals. Actual discoveries, therefore,
important as they may be, constitute but a small part of the
benefits of a geological survey ; for a survey, well executed, will
raise up numerous discoverers for future years.

One important object of a survey should be to obtain and
communicate information of the modes of working ore-beds, of
quarrying, and of manufacturing the materials, and to bring to
notice valuable minerals, which are unknown or neglected. Thus,
for example, we have excellent materials for the manufacture of
fine porcelain, in quantities probably inexhaustible,

The agricultural interest sustains very important relations to
the geological survey. All the mineral particles of soils origin-
ated from the decay of the solid rocks ; and although powérful
agents—such as currents of water with immense masses of ice
sweeping southward over the northern portions of the globe—

have more or less mingled the materials of the soils of different :

regions, there is generally an important connection between the
soil and the foundation rock of any district. The first step, then,
towards a knowledge of the soils will have been taken, when the
different kinds of rocks shall have been exhibited on a map of the
state. 'The degree of fineness of soils, their power of absorbing
heat and moisture, the quantity of organic matter present, and of
the fertilizing salts, should also receive attention. The communica-
tion of knowledge on these subjects in their relations to practical
agriculture may also be an important object in the Final Report.

It i1s also an object to examine, as far as practicable, the simple
minerals existing in the state, and to describe them in a syste-
matic but popular manner, so that a knowledge of our minerals
may be within the reach of all our citizens.
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The scientific geology of the state is, of course, a leading object,
both on account of its intrinsic importance, and because it is
the only safe basis for the economical department.

During the past season, the leading object, especially of my
personal labors in the field, has been to ascertain the character
and limits of the geological formations, with their most useful
mineral contents,—the foundation of all the other objects of the
survey ; and thus to ascertain what portions of the state most
abound in mineral wealth, and may be regarded as mincral
regions. Subordinate objects have been to examine places sup-
posed, with more or less reason, to contain valuable minerals,
and advise to, or dissuade from, farther exploration; and to
communicate information on the subjects of geology and mineral-
ogy on all suitable occasions in public and private. ‘T'wo of my
assistants, operating as a detached party, have, while attending
to the same objects, made a more minute examination of the
districts assigned to them.

In accomplishing these objects, I have been assisted in the
field labor by Rev. Zadock Thompson and Rev. S. R. Hall,
whose energy and perseverance, during four months of severe
labor, have been alike highly creditable to them and useful to the
survey. The duties of assistant in the depot of specimens and
of occasional service in the field have been faithfully performed
by Dr. S. P. Lathrop. Messrs. L. F. Locke and Ldward Hitch-
cock, jr. have also performed occasional service as assistants in
field labor.

Probably few, if any, surveys have met with such hearty and
efficient cobperation from the people as we have received. We
have not merely been assisted by many in all parts of the state,
who have devoted their time to aid in our objects, but the very
deep and general interest manifested in these objects, and strong
expressions of good will, have been of the most cheering char-
acter. Unable to enumerate the many to whom acknowledgments
are due, we are restricted to this general expression of our
thanks for the aid and encouragement so freely bestowed.

Your Excellency having directed me to procure one suite of
specimens for a state collection, and one for each of the three
literary and two medical colleges, and one for the Troy Confer-
ence Academy at Poultney, I have collected about 6000 specimens
of rocks, minerals, and fossils, and placed them in a geological
depot at Middlebury.

A well digested report of the results, requiring much exami-
nation of specimens and many analyses, would need at least as
much time as has been given to the field labors. Accordingly 1
have selected those facts, which are of economical interest, for
this report, which is hastily prepared during the last few days of
the season.
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The coming winter will be devoted to the arrangement of the
facts ccllected during the summer, and the preparation of mate-
rials to be used in writing the final Report; and to the examina-
tion and analysis of specimens. The analyses will be performed
in the well furnished laboratory of Yale College, for which the
assistance of Denison Olmsted, jr., of New Haven, eminently
qualified for that service, has been engaged.

During the ensuing year, the plan of the survey contemplates
the following principal objects :—the collection and analysis of
soils; the collection and” examination of the simple minerals,
both those of economical and of scientific importance; and far-
ther investigations into the character and limits of the Geological
formations. In order to execute this plan most efficiently, it
would be very desirable, if the appropriation would admit, to add
to the force already employed, an assistant, who should devote
special attention to the collection of minerals, and also to chemi-
cal analyses, to which last object, my general duties as State
Geologist render it difficult for me to devote the requisite atten-
tion. A moderate additional appropriation would secure these
objects. The analysis of soils, to be of much value, should be
numerous, and made with great care. Probably few are aware
of the great labor and expense of such analyses.

The estimates of the expenses for the ensuing year, with an
account of the expenses of the current year, will be found in the
appendix to this report.

In order to render available, in the early stages of the survey,
those facts which are of economical importance, it has been
deemed expedient to describe them, as far as the progress made,
and the time allowed for the preparation of this report, will per-
mit. To many of our citizens, who have not had access fo the
reports made of other geological surveys, such a report will also
be useful, as a practical exhibition of some of the objects and
results contemplated in the survey ; and to our citizens generally,
itis hoped, that this small beginning, in an attempt to make known
the mineral wealth of the state, will not be without interest.

Since, however, the application of geology to economical pur-
poses cannot be understood without some knowledge of geology
itself, a few preliminary remarks on the elements of the science
are here offered.  Of the technical terms, which are unavoidably
introduced into this report, some will be explained in these

remarks, and the rest may be found in a glossary which is
appended.

TR T A

PRELIMINARY CONSIDERATIONS.

Simple Minerals.

Narture is often compared to a volume, written by the hand c;f
Infinite Wisdom and Power, al.)d spread open fo.r our pe.ru?:la:e.
If there be justice in this comparison, we maﬂy anncllpatée:)r]\on
study of such a work l_)oth profit apd plcacu.re. ln e COTI);_’
the comparison is peculiarly appropriate: for dsz )ool : con-
posed of letters of the alphabet, grouped into wor (Sj.nn_( st l[{ind§
ces, so is the crust of the earth composed of many d lStlr]l(, ' am:‘
of minerals, which, being mixed‘logelher, constitute r(;r,l<s ; and
many of the rocks, occurring in groups of .stralia,lfntl] cgf ;he
distinctive marks, forming a ?fp(ilr?te ch:ﬂ)t]cgr in the history

onstitute what are called formations.
gloltﬁzlgr:;s, then, are the alphabet of Geology. When ?h]ey.
occur in homogeneous masses, they are called S|m.p'10 mmei? s
and when two or more simple minerals have been .mlxe‘d].tngc‘att 1er,
they form arock. Ina few cases, a simple {mnem],‘a_s unf;a -12?:2
or serpentine, is also called a rock, because it occurs 1n extens
= . . .
led’fﬁse.re are, in the crust of the earth, 434 kinds of Simp]g mlrn:
crals; and if a knowledze of all were an indispensa le Fjelpa (:jls
tion for the stady of Geology, most Qf those 1nto gmsu 1aml
this report may come might well be discouraged. ut ﬁtve ;):1}2
of these minerals constitute about nine-tenths of the (/ll ust o b;r
earth, and with the addiugn }of two or three more the num

i y inetecn-twentieths. o
WIIL%ZT:')I';IC?SH‘:II; most abundant of all m:merals, consnltutzjng
nearly one half of the crust of the e@r_th. It is one nrf\ the 1tar”§::
minerals, scratching glass with facility, although in crll(?r o t'],
diamond. When regularly crystallized, it is called rock Cry% ‘.1 ,

and is more or less transparent. It§ numerous varieties occur
with all colors. Arenaceous quartz 1s a variety, wlnf(:h is rtnore
or less eusily crumbled into grais, an(.l 18 1herefm:e 0 glgl ea 1:§{e
in the manufacture of glass, of which it is the principa cgns it-
vent. Flint is a variety, with an impalpable structure and con-

2
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choidal fracture. The presence of small portions of iron, man-
ganese, chrome, and other foreign substances, produces nimeraus
varieties, some of which arc valued as gems, such as jasper, ame-
thyst, agates, cornelian, &c. The sand, which is used in making
mortar, is mostly quartz.

Feldspar constitutes about one-tenth of the erust of the carth,
It is less glassy in its appearance than quartz, and is not quite so
hard. It has a pearly lustre, and is more frequently of a greyish
white color, although sometimes red, green, &c. When decom-
posed, it forms an unctuous white clay, called kaolin, which is
of great use in the manufacture of fine bricks, stone ware, pot-
tery and porcelain,  The undecomposed mineral, pulverized, is
used with kaolin in the manufacture of the finest porcelain.
Common clay is impure decomposed feldspar, i usually con-
tains a small portion of the protoxide of iron, which by heat is
converted into the peroxide of iron, a red substance, which
gives the color to common bricks and pottery.

Limestone (carbonate of lime) forms about one-seventh of
the crust of the earth. Its varieties are numerous ; those which
are crystallized are called calcareous spar. It is much softer
than quartz or feldspar, being easily scratched, Varieties, which
admit of a fine polish, are called marble. At a red heat the car-
bonic acid gas is expelled, and the stone becomes lime. Marlis
a pulverulent variety, more or less mixed with particles of clay,
and is of great use in agriculture. Caleareous tufa is a depusit of
this mineral from mineral springs.  Carbonate of lime is easily
distinguished from other common minerals, by the application of
a drop of acid, which will produce effervescence.

Hornblende, including augite,which is now regarded as merely
a variety of hornblende, coustitutes a large part of the rocks of
volcanic origin, and some of the older slutes. It forms from one-
fifteenth to one-twentieth part of the crust of the earth. Some
of its varieties are beautiful minerals, as actinolite, amianthus, &e.
prized by the mineralogist, but of little economical value. As-
bestus is a remarkable variety, consisting of excessively slender
silky fibres, which may be picked and wove like cotton into
cloth, which will be incombustible. Tt may also be used for in-
combustible lamp-wicks. Compact rocks, of which this mineral
forms any considerable portion, although not hard as quartz rocks,
are exceedingly tough,

Mica, often improperiy called isinglass, is about equally abun-
dant with the preceding. It is not very hard, and usually occurs
in thin elastic plates, which are sometimes found containing one
or two square feet, but more frequently are very small, like
scales, shining, black, brown, or silver-colored. The large sheets
are used for lanterns, stove-windows, and in the Russian navy

et
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are alike unstratified and of igneous origin—the various unstrati-

fied rocks having been erupted, as lava, at different periods in the

history of the earth.

The unstratified rocks. which are now erupted from volcanoes,
have their source heneath all other known rocks; and it is infer-
red from various data, that those of ancient date were in like
manner erupted from beneath the then existing rocks. Going
far back in the geological history of the globe, we come to a pe-
riod when the lowest and oldest stratified rock rested alone upon
granite, the oldest of the unstratified. Beneath are doubtless, in
immense irregular beds, the reservoirs, whence the eruptivns of
the igneous rocks had their origin, and above we have the suc-
cessive strata, whose contents reveal the physical history of the
earth,

The convulsions of ancient times, which many Geologists be~
lieve to have been far more violent thau those which have occur-
red during the peried of human history, have more or less broken
and tilted up the layers of the stratified rocks, so that few of them
now lie in their original horizontal position. They are more or
less inclined, and are often nearly or quite perpendicular. It is
obvious that in such cases, when we pass over the surfuce of the
ground at right angles to thie directinn of the strata, we cross the
edges or thickness of the rock, and that we thus gain the same

knowledge of their structure, which we should have obtained by
a perpendicular descent, had the strata retained their original hor-
izontal position.  If, for instance, we travel 40 miles over strata,
which have a dip (as the inclination below the horizon is techni-
cally called) of 45 deg., the thickness of the strata exceeds 26
miles. It is unnecessary, therefore, for the geologist to descend
into the bowels of the earth to ascertain its structure. A view
of the surface of the solid rocks, as exposed in precipices, on
sea-coasts, by rivers, rail-road cottings, and by other natural and
artificial agencies, and the eruptions of volcanoes, have made us
acquainted with the structure of the earth to a depth a hundred
fold greater than human agency has reached.

A general idea of the structure of the earth may be obtained
from the following figure, which i1snot intended to represent any
given region, but is a general exhibition of the positions of the
rocks, as they would appear in a section through the crust of the
earth, A little attention to the explanations will supersede the
necessity of a lengthened description.
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. The unstratified or igneous rocks cannot be classified chrono-
logically with the same precision as the stratified rocks. Their
age is estimated by the strata, throngh which they have penetra-
ted, the igneous rock being obviously more recent than such stra-
ta. But it is not to be inferred, in every case, that the overlying
strata are more recent than the igneous rock, since the eruptive
force of the latter may not have been sufficient to penetrate all
the strata. In numerous cases where the strata have been bro-
ken throngh,and no strata have been subsequently deposited over
the igneous rock, it is very difficult to determine how much more
recent is the iuneous than the stratified rock. Threir mineral
characters are also employed in their classification.

These rocks occur in beds interposed bettveen the layers of
stratified rocks ; in dykes or veins, filling fissures, which cut
through both stratified and unstratified rocks ; as overlying mass-
¢s, which have been erupted and flowed over the adjacent rocks;;
and as irregular masses beneath the stratified rocks.

Granite is composed of quartz, feldspar, and mica. When
horublende takes the place of mica, the rock is called sienite. In
some cases the structure is very fine, in others the semicrystal-
line grains are several inches in diameter.  Wherever the older
stratified rocks have been penetrated to the bottom, granite has
been found beneath them ; whence itisinferred that this rock is,
in such cases, the most ancient of all rocks, and that it formed

-the solid pavement of the earth’s surface at an inconceivably re-
mote period of time. Subsequently, granite has been erupted
through the older stratified rocks, more rarely through the secon-
dary strata, and the eruptions have, so far as known, long since
ccased.

Next came the eruptions of porphyry, most frequent in the
secondary periods.  This rock is composed of a base of compact
feldspar, containing disseminated crystals of the same mineral. It
is a highly ornamental stone when polished, but the process is
very expensive on account of the hardness of the rock. Any oth-
er rock, which contains disseminated crystals of feldspar, is said
to be porphyritic.

Next, during the latter half of the secondary and during the ter-
tiary periods, were the eruptious of the Trap rocks, so called from
trappa, Swedish for stair, because frequently found in prismatic
jointed columns, as at the celebrated Giant’s Causeway in Ireland.
These rocks are composed of feldspar and hornblende, and are
usually of a very finely granular structure. The hornblende ren-
ders them very tough.  The more ancient of these rocks are call-
ed greenstone, comprising those, for the most part, which were
erupted during the secondary periods, and those, which have been
erupted subsequently, are called basalf. Many of them so strong-

e e
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Iv resemble modern lavas, as to be distinguished from them with
difficulty. ' .

Lastly come lavas, the products of volcanoes, which ar® either
extinct, that is, bave not erupted within the period of human his-
tory, or are aclive, either constanily, or, for thé most part, with
longer or shorter intervals of repose.

The stratified rocks are divided into six classes.

1. The oldest, the primary* strata, are highly crystalline in
their structure, and are destitute of fossils. It is commonly sup-
posed that no animals or plants existed during the pertod of their
deposition;,and that they have been subjected to the action of in-
tense heat, which has greatly altered their original structure.

Q. The next in order are the palaeozoic rocks, (in the early
writers on Geology transition rocks), which contain the remains
of the first animals and plants, which are known to have existed,
and of which the species became entirely extinct at an early
period of the Geological history.

3. The third class, secondary rocks, are less ancient; but all
the species of the immense numbers of animals and plaats, whose
remains are entombed in these rocks, have long since become ex-
tinct.

4. The fourth class, terliary strata, consist of more regular,
and nearly horizontal strata of limestone, sand, and clay; and,
with many extinct species of animals and plants, contain many
which still exist.- =~ ,

5. The fifth, called drift, consists of those irregular, scarcely
stratified masses of sand, pebbles, bowlders, hard-pan, &ec., which
cover most of the surface of the earth north of 35 north latitude,

6. The sixth, alluvium, comprises those deposits which have
been accumulating since the existence of man and the present ra-
ces of animated nature. )

An acquaintance with the agencies now in operation, both ig-
neous and aqueous, is essential 1o a correct apprehension of the
causes of the phenomena of the ancient stratified and unstratifi-
ed rocks.

#In the course of my Geological rambles over the State, T have heard the
words *primary’ and ¢secondary’ used ; the former as designating rocks and
minerals which have not originated from any other, and the lajter designating
those which have thus originated. In this sense, the Geologist knows of no
¢primary’ rocks. Geology takes us back to a far distant era in the history of
the earth, since which all the rocks known to us have been derived from pre-
existing materials. -



ECONOMICAL GEOLOGY.

Economical Geology is geology considered with reference to
our physical wants, and conscquently as a source of pecuniary
profit.  With many, the science is estcemed either exclusively or
mainly on this account. We shall not attempt to disturb such
in their opinions, since, while valuing it far more as a source of
refined and exalted intellectnal enjoyment, and as presenting to
view the operations of Divine Wisdow on a scale of vast magni-
tude and of inconceivable duration of time,—we do, equally with
any others, value itas an auxiliary to industry and cnterprize.

Geological position of useful minerals.-—'The following gene-
ral propositions lie at the foundation of all practical applications
of geology, having reference to the question first in order, whether
certain minerals can be found in a given district.  Many of the
most useful winerals are found, in quantity, only in some limited
portion of the series of rocks befors described.  Thus coal oc-
curs, in workable beds, orly in the older secondary strata, and gyp-
sum and salt are never found in the primary rocks. A few, as
browan iron ore, occur in most of the rocks.  Others, as imestone,
constitute the whole, or important portions, of rock formations.

Modes of occurrence.—Another inquiry relates to the mode
of their occurrence, and is therefore of the utmost practical im-
portance. Some minerals occur in beds, or layers more or less
regularly interstratified with the layers of the stratified rocks.
Some oceur in veins, which cut across the rocks, without refer-
ence to the stratification. Sometimes they oceur in irregular
masses ; and in other cases they are merely disseminated in small
grains through the principal rock or mineral. Regular beds and
veins are most valuable, since they are much less likely to be
exhausted, and often, approximate estimates may be made of

their contents. Trregular masses may be trusted only for what

they show, and disseminated minerals are not to be considered
workable, unless in the case of the great value of the substances.

Tracing fragments to their original veins or beds.—Geology
teaches us, that by some powerful agency, probably by currents
of water and the drifting of icebergs, the loose materials on the
surface of the earth, in northern latitudes above 35° or 36°, have
been moved to the south, or a few degrees east of ‘south, from

1)

their previous situation. A practical inference
fragments of valuuble minerals may somelimes bo e
source in a direction zorth or a litde west of nort

If the fragments are vory large or numcrous salu
may infer that they have not travelled far from tueir source, But
if they are few, small, and more or less rounded, as if by much
attrition, their origin is more probably many miles distang, and
less likely to be discovered.  Some years sicee a large
maguetic iron ore was found In Lowell, when Rev. 8. R. Hall
suggested the above priaciple, aud the vesult was the discovery
of the Troy ore.

METALS.

With the exception of iran, the metals are found chiefly in
the primary, palacozoic, and older sccondary rocks. Tu Europe,
gneiss and mica slate wre their principal repositories. - These
rocks constitete the greater part of Verwont, but in this country
gneiss appeais to be guite destitate of metallic ores.

ORES OF IRON.

Drown iron ore, of which breww hewwdite, bog cre, and yel-
low ochre, ave mercly varicies, occurs i a varicty of geological
situations.  Bog ore occurs taost frequentiy i wet gronnds, and
18 now in the process of JTormation i the W ol Olher wred.
Brown hematite is found both in the primary and secendary rocks
and yellow ochre generally ocours widh 1t, i
integration.

This ore is wsuaily brow,
is not very heavy

b
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Pittsford, Chittenden, Brandon, Leicester, Salisbury, Bristol,
Monkton, Huntington, Colchester, Milton, Highgate, Swanton,
Strafford, Sherburne, Plymouth, Putney, and Guiiford. In small
quantities, especially as an ochrey sediment, this ore is very
extensively diffused. A few important localities, which have not
yet been examined by myself or assistants, are therefore omitted
in the following notices.

Dorser.—Mr. Curtis, who has a furnace in North Dorset, shew-
ed us a remarkable vein of this ore mostly disintegrated, and con-
verted into ochre, The rock, in which the vein is situated, belongs
to the Stockbridge limestone formation, is argillaceous, and has a
slightly brownish tinge, with ferroginous stains. The direction of
the strata is north and south, and the dip about 12° east. There are
two systems of joints, which, with the planes of stratification,
divide it into rhomboidal blocks. The vein hasa direction of N,
30= K., is nearly perpendicular, and is about three feet wide,
running through a hill, which is parallel with, and near, the
western ridge of the Green Mountains. The vein has been
opened by Mr. Cartis at the northern extremity of this hill, a few
rods east of his furnace and of Otter Creek. It has been pene-
trated, horizontally, 150 feet, to a depth, under the steep
acclivity of the hill, of 100 feet. Notwithstanding the extent to
which it has been penetrated, it was found to be, with the excep-
tion of a thin streak of solid ore in the middle, in a state of
perfect disintegration, cousisting of clayey ochre, yellow above
and reddish beneath. Mr. Curtis has seen the same vein nearly
half a mile south of this opening.

On many accounts this is a remarkable case. Itis the only ex-
ample of a true vein of ore, which we have seen in this forma-
tion. The redness of the cchre in the deeper parts of the vein
indicates, (although I am not fully satisfied that this is the true
theory,) that it was once a vein of the red or specular oxide of
iron, which has been subscquently converted into brown ore,—a
change well known to the mineralogist to require only a combi-
pation of the red oxide of iron with water. It is very remarka-
ble that the vein has been decomposed to so greata depth.  Even
the most cautious would have anticipated the discovery of solid
ore.

Some years since, a bed of yellow ochre was found a few rods
west of the above-mentioned vein, and a large quantity removed,
but solid ore, in workable gnantity, was not obtained.

The furnace is supplied with ore, partly from Wallingford, but
mostly from the bed in East Dorset, three miles south. 'I'he ore
of that bed is associated with ochres and white clay, and is much
comminuted. Abocut three tons of ore are reqaired for one ton
of iron.
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WaLLixcrorp —About half a mile cast of the south village
and of Otter Creck, is a valuable bed of ore, in a region thickly
strewn with ¢ hard-heads ”—bowlders of granular quartz.  Mr.
Vail politely conducted us to the mine, and through the adit,
which has been carried 27 rods in an easterly direction into a
steep hill. For the first six rods it passes through drift and other
loose materiai; for the next six rods, through limestone rock,
which dips about 6Ge to the east, and i5 more or less arcnaceous
and ferrnginous. For the remaining fifteen rods, the adit passes
through red and yellow clayey ochres and white clay, until it
reaches the fragmentary bed of manganese and iron ore. 'The
clays and ochres are more or less distinctly stratified, conformably
to the limestone rock, which they overlie.

Much of the ore of this mine, called “black ore,” contains
a large proportion of manganese. Iron made from it is very white,
splendcut, brittle; and excessively hard, scratching common
window glass. The iron made from the purer ore is very tough.

Pirrsrorp.—In our explorations in this town and in Chitten-
den, Drs. Armington and Ewing, politely conducted us to the va-
rious places of interest. In the cast part of the town, Granger’s
furnace stands on an extensive bed of ore. It is a singular fact
that this ore was not discovered until after the crection of the fur-
naee, which was first, as it is at present, supplied from Mitchell’s ore
bed in Chittenden.  Mr. Granger showed us the situation of the
ore at his farnace, which is found bencath the drift, in a bed of
yellow ochre, associated with white clay, and has rarely been
penetrated : where it Las been, it is found to rest on limestone.
Furnace River, which furnishes ample water power,has cut through
the deposit, and the ground is otherwisc uneven, so that the ore
has been removed by horizontal adits.  The limestone here, as
in other localities of ore, has a ferruginous tinge, and is covered,
more or less, with ferruginous stains.  Mr. G, considers the prox-
imity of limestone indispensable to success in discovering ore
beds.

About 60 rods north-cast from the furnace, large quantities of
ore werc formerly removed from beneath the drift, on the south-
west side of a hill of limestone, whose stratification is obsolete,
but probably has a dip of 50° or 60” east.

We were informed by Dr. Drury, that lamps of brown iron ore
arc abundant in the soil on the Drury farm, two miles south of
Granger’s furnace, near a limestone ledge.  The specimens ex-
hibited appearcd to be of good quality.

Two miles north-east {rom the farnace, by the side of the riv-
er, is the Hitcheock bed of brown 1ron ore and manganese, which
was formerly worked by horizontal adits, penctrafing the drift in
the south side of the hill.
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Braxpon.—:k very slight cxamination only has yet been made
of the rich metalliferous district in the east part of this town,
whose prosperity is maiuly the result of its 'wh deposit of iron
ore, .manganese and marble, developed by the sound practical
knowledge and enterprize of its citizens.

The ore-bed of 2r. C. W. Conant is associated with the same
variéty of limestone before noticed as accompanying similar de-
posits. The surface of the rock is very uncven,—in some places
at or near the surface of the gronnd—in olheis, at an unknown
depth beneath the ore-bed, the bottom of which has not been
reachcd. The exact relation of the cre to the rock is not there-
fore casily determined.

Ata depth of 80 or 99 feet, the ore, although mingled with
yellow oc hte, and-some of it fin ¢ly comminuted, is quite Free from
admixture with the everlying deposit of drift. 'This would seem
to indicate a sear approach to the solid bed of ore, if such there
be, from which the f.uf;mehfa originated.  Large nodules also
are common, whose cavity is comy o tely filled with water—a fact
which secms inconsistent with :E;:;‘ theory of a powerful igneous
agency exerted on the hem:,nitc, subscquently to its ongn.al depo-
sition ; although, under great pressure, it is perhaps possible, that
nodules full of water may have been intenscly heated without ex-
plosion.  The cccurrence of vodeles, thus filled, was mentioned
by the workmen as a very common ocearrence.  They have also
been observed in Chittenden.

The very ingenious arrauzeincnt of e Conant for washing
the ove, has aitmctnd much attention from visitors, A long box,
open at both extren nities, with the sides perforated like a strainer,
is made to ’cmlvc in an inclined g‘“i‘tim' while a siream of wa-
ter passes throuzh i, The ore is thrown in at the aupper end,
and is, of course, rolled over and downwards while betng wash-
ed, ulld falls from the lower cxtremity into a shallow vat. The
ore thus washed, yielda 50 per cent. of iron.

Trterstrn —3We were informed that a bed of brown ore has
been opened in this town, but bave not yet exomined it.

[}
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Sauissury.—Brown iron ore has been found in this town, but

the locality has not been examined. A good specimen’was
brought to the geological depot by Mr. Huntly,
. RI'PTON. Some ochrey scdiment of water issuing from depos-
its of gravel, as at Mr. Bacon’s saw-mill, have been supposed to
indicate beds of ore, but no confidence can- be placed in such
indications, since the ochre may be derived from the iron which
1s so frequently disseminated through beds of gravel.

BrisroL.—In the north west part of this town, between New
Haven and Monkton, the brown ore was formerly worked to a
considerable extent. It occurs beneath the drift, and partly
under a soft rock, composed of clay and carbonate of lime, cov-
ered with the ferruginous stains, and much resembling the,lime-
stone so frequently found with brown ore, but very friable when
moist, and much split up by irregular seams.  Some years since
a descending adit was dug under this rock, which fell throuch
and killed one of the laborers. A frame had been carried alone
but it proved insufficient, when the slight cohesion of the fragile
rock gave way. If, as we have before intimated, the limestgne
rocks associated with our brown ores are undergoing disintesra-
tion, this example should serve as a caution in all r(’:ases where
such rocks are penetrated. In one respect the geological posi-
tion of the Bristol ore is different from that of the bz;ds above
described. It lies between high ridges of a peculiar variety of
quartz rock, which is highly vitreous, translucent, and of a grey-
ish blue color. This rock extends northerly into Monkton. °

The Bristol ore is much injured by the presence of man-
ganese.

MoxgTon.—About a mile north of the Bristol ore bed, and
fifty rods north of the town line, is a bed of ore, overlai’d by
gravel, which was formerly worked very extensively. The want
of drainage has long since prevented the working of the bed. As
however there is reason to believe that the ore exists in a laroe
quantity, it may hereafter be deemed worth the drainace. Tf?is
would require a cutting through gravel of 100 rods ;Dn length
The nearest rocks are the translucent quartz above-mentioned, .

About half a mile west of this ore-bed, on land of Mr.
Martin Rutherford, there is said to be another bed of brown ore.

Huntiseron.—A bed of ore has been found on land of
Thomas Mix.

CorcresTer—A specimen of brown ore having been sent from
the east part of this town, we visited the ]ocalit;/ and found the
ore abundant. Tt is found in land belonging to Mr. Barnes, on
the southerly slope of a hill, in an ochrey gravel, over]yin’fr a
siliceous limestone.  Through an extent of several acres, ]u;)ps
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of ore are found plentifully, by turning over the soil. A day’s
work would produce several hundred weight of ore. There is
great encouragement here for exploration.

Mirton.—While in this town we were hospitably entertained
by A. G. Whittemore, Esq., who, with several of the citizens,
accompanied us in an excursion along the banks of the Lamoille,
north west of the village. Mr. W. discovered a deposit of brown
ore extending about three fods along the river bank., Whether
it will be found in workable quantity is uncertain,

Hicreare.—A few rods southeast of the mineral spring, this
ore occurs in an ochrey earth in considerable quantity. ’

Strarrorp.—A few rods below the great vein of pyrites on
Coperas Hill, is a crust, several inches thick, of bog ore, which
has petrified the roots, leaves, stems and fruit of plants. It has
resulted from the decomposition of the pyrites, and is of little
or no economical importance.

SuersurNE.—On the side of the mountain west of the road
and a mile south of the village, were supposed to be indications
of iron ore. We found, on examining the spot, that in a wet
place thé accumulation of iron rusi from the wash of the moun-
tain had.cemented portions of the soil and gravel. This case is
mentioned as one of many, in which iron rust is no indication of
a workable quantity of ore.

Magnetic Oxide, and Specular Ouwxide of Iron, both of
these ores, the former influencing the magnet, and the lat-
ter not affecting it, are generally known as mountain ores.
"They occur in the primitive rocks, especially in mica slate, horn-
blende rocks, serpentine, talcose and chlorite slates. In serpen-
tine and in primitive limestone, they usually occur in irregular
masses, and dependence should not be placed on a quantity much
exceeding the visible portion. In some cases, however, masses
of magnetic ore are found of immense size, as the Iron Mountain
in Missouri. It is also very commonly disseminated in minute
crystals in talcose slate, and as iron sand in the soil of talcose
slate regions. 'The best tough iron is made from these ores.

Specular iron ore is so called on account of its brilliant lustre,
from speculum, a mirror. Varicties, which are deficient in lus-
tre, are called rea oxide of iron, and if fibrous, red hematite.
It may always be known from other ores of iron by its streak,
which is red. Ied ochre results from the disintegration of this
ore.

Muagnetic iron ore has a black streak. Some varieties are on-
ly attractable by the magnet—others possess polarity, and will at-
tract metallic iron.

Specular ore, if absolutely pure, would contain 70 percent. of



iron and 30 per ceut. of oxye :
would contain nearly 724 per cent. of

ore, aisolutely pure,

the remainder be-

Ing oxycen. g
Magnetic ore is widely dispersed throngh a large part of the
State, eitber as small octahedral erva in the taleose and chleo-

rite slates, or irrewolar lumine and

amicnts, or as iron
sand. * The following Are some of the towns in which it has been
obscrved : Plymouth, Stockbiidee, Bethel, Rochester, Chester,
Huntington, Bridport, Addizon, Hanceck, Ratland, and Brandon.
Some of these are named ouly because the small quantities obser-
ved by their izhabitants ave raised more or less of expeetation.

Pryyovra.—About 50 rods south of the north line of this town,
a mixture of magnetic and specular ores has recently been dis-
covered opposite the house of Mr. Kennedy, on land of My, Oba-
diah Spaulding. It is on the west side of a hill in limestone at
its junction with talcose state.  The lower part of the hill is lime-
stone, and at an elevation of 200 fect above the road, the slate
appears dipping T0° east into the mountain, The sirata adjacent
to the limestone are filled with crystals of magietic ore, and a
rich vein of the mixed ores is in the limestone.  More or less ore
appears in severul parts of the latter rock near the base of the
mountain. A prelininary exploration may be mwade with little
expense by removing the loose materials of the surface down-
wards across the stratification.  The other vich velas and depes-
its of ore in this town, we have not yet examined. '

Stockusriper.—A rolled fragincut, s i dinmeter, of
a very rich compact ore, was found by Dr. Fay, near his residence.
As the fragment was found alone, there is little reason to hope
for the discovery of the ortuinal vein.

Beroev.—Hon. E. D. Briggs of Rochester shewed us some
fragments of hecavy ore from the west part of Bethel, The frag-
ments were numerous and angular, and the origival vein is
probably not far distant. B

Rocursrer.—About 24 miles cast of the villuge is a Lill of &
hard serpentine rock, in the top of whichisa lar:}z reaular mass
of chlorite, containing the ore thickly disscmi;}zxtcd,bmosily in
crystals.  T'he mass of chlorite is a rod wide and three rods in
length. A large quantity of loose erysials cecur in o disintegrated
portion of the chlorite. A portion of these loose mn;jcriuis,
having been washed, were reduced at Lincoln, and yielded about
20 per cent. of goad iron. My, Cooper, oue of the owners,
shewed me a razor, which he had made from some of the ore
reduced 1n a blacksmith’s forge,

Cuesrer.—Dr. Bohbing, of the narth
crystals of this orc thickly dissemminated in
to the Rochesier ore.
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W arren.—In the northwest part of this town, on land of
Mr. Pierce, a quantity of magaetic ore was discovered by Wm.
B. Tyler, Esq. to whom we are under great obligations for valu-
able aid in examining this town. On the southern slope of the
hill is an irregular vein of common quartz, parallel with the strata
of the talcose slate, in which it occurs, the direction being north
and south. Fragments of the slate, with irregular thin ribbons
of ore, are enveloped in the quartz. Proceeding up the hill we saw
numerous fragments of quartz containing laminz of ore. Near
the summit, the ledge is exposed, *‘where Mr. T. had taken out
100 Ibs. of good ore, which appeared to be a vein, but termin-
ated abruptly at both extremities, and quickly wedged out be-
neath. This was also in white quartz, probably a continuation
of ‘the vein before mentioned. Although the direction of the
quartz vein corresponded with that of the slate, the dip was
opposite. 'The existence of ore in workable quantity at this
place is doubtful.

HuxsrineTon.—Minute quantities of this ore has been found
on the mountains by the citizens, who have manifested in the
objects of the survey an interest worthy of being rewarded with
a richi vein of ore. But we are compelled to say that the indi-
cations of magnelic ore are not very encouraging.

Bripport.—On Snake Mountain Mr. Frost found in the soil
a fragment of rich granular ore. There is little encouragement
to look for its source.

Appison.—At Chimney Point on the shore of Lake Cham-
plain, iron sand is found plentifully. As a writing sand, it is not
inferior to any in use. It has also been used as a coloring ingre-
dient in mortar in St. Stephen’s Church, Middlebury,

The origin of this sand is perhaps in the rich iron district lying
northwest on the opposite side the lake, although the interposition
of the deepest parts of Lake Champlain might be deemed an
obstacle to its transport. Perhaps it may have been dispersed
during the period of drift agency.

Haxcock.—After a rain the wash of the turnpike is found to
contain much iron sand, which was supposed to indicate a body
of ore on the mountain. Proceeding from H. to Middlchury
immediately after a shower, I traced this sand continuously from
H. to two miles west of the summit of the mountain. Its origin
i probably in the small crystals of ore, which are extensively,
although not thickly, disseminated in the talcose slate of this re-
gion. Although large guantitics are washed down in the course
of the year, it is not an indication of any workable vein of ore.
Similar cases are very common.

Braxpon.—On the top of the Green Mountain in the east part
of Brandon, in hornblende slate, is a vein 8 feet wide, consisting

4
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of a mixture of hornblende and magnetic ore, with a direction of
north and south, parallel 1o the strata of slate. © Owing to the fusi-
pility of the horublende, several hundred weight, wh?ch were put
intoa forge, became a very liquid slag, no iron settling from it.

Specular iron ore has becn observed in Chittenden, Brandon
Middlebury, and Lincoln.  Also a range, which perhz;ps is more
or less continuous, commences in Milton and extends in a north-
easlgrly direction through Franklin County into Canada. The
locality in the north part of Plymouth is sufficiently described in
connection with the magnetic ore.

Frankrin Co. axp Mivton.—In the north-west part of Millon,
on land of Mr. Orange Phelps, is a valuable bed of the variety
red oxide of iron, in a cream colored siliceous limestone, within
a few rods of the margin of Lake Champlain. The oreis of
good quality, and probably exists in large quantity. Several
years since, about 60 tons were taken out. Before a thorough
exploration can be made, it will be necessary to burn over the
ground, which is covered with an undergrowth and thick bed of
leaves. 'The vein (or bed?) has an inclination of 10 or 12°
south-east, the direction being north-east. The sides are not re-
gular or distinctly marked, and consist of a mixture of ore and
siliceous limestone, which may be useful as a flux, The middle
of the vein consists of a rich heavy ore.

The same variety of ore was shewn us by Dr. Ellsworth on his
}ar)d, a few rods north-west of the village of West Berkshire, It
is in a talcose slate, probably of the Taconic System. Some rich
portons of ore appeared at the surface, but being covered with
moss, earth, leaves, and the forest, we can ouly s;ly that there is
encouragement for exploration.  Messrs. Hall and Thompson ex-
amined another locality a mile south-west of this, and a third in
a north-east direction, in this town. They also found the same
in Fairfield. )

_ 1t is probable that the ore of these localities belongs to a con-
tinuous range ; for the rich specimens collected by my assistants
and myself have a remarkable similarity of appearance, and the
direction of the several parts coincides with the line uniting the
whole. A practical inference will be, that we may expecti the
discovery of ore in other portions of this line, which extends from
the north-west corner of Milton through Berkshire into Canada.

Crirrenpen.—In the west part of this town, on land of Mr.
Joel Leonard, the granular quartz rock, of the western slope of
the Green Mountains, contains masses of specular iron ore, both
finely granular and crystalline. Several hundred pounds had
been removed, but there was no regular vein, and the mass was
soon exhausted. This locality is of much interest in a scientific
paint of view, since the crystals have the form proper to the mag-
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neticore.  Although regular octahedrons, they yield a red streak,
and do not affect the magnet. It is a case of pseudomorphism,
probably by chemical change of the protoxide of iron in the
{originally) magnetic ore to the state of peroxide. If the agency
of heat was requisite to such change, we find the effect of it also
in the quartz rock, which has here been so far fused as to have
lost its stratification, . :

Rurraxp.—At Sutherland’s Falls, Mr. Jos. Hlumphrey show-
ed me a specimen of red oxide of iron, which was found half a
mile west of the falls, with an extensive bed of red ochre. The
latter, resulting from the disintegration of this ore of iron, may be
regarded as a favorable indication.

Braxnon.—Goed specimens of this ore have been brought to
me from the mountain in the east part of the town. Tt s assoct-
ated with calcareous spar, and is found in irregular masses.

MippLeurY.—On land of Mr. Allen Foote, about three-fifths
of the ascent of the mountain, directly east from the village, is a
ledge of siliceous limestone, within the mica slate range,and con-
taining this ore in small irregular laminz. It will not probably
be found in quantity.

Small lamine have also been found in Avery’s Gore, near Lin-

coln.

CHROMIC IRON.

This is an ore of great value, not for the iron, but as affording
a basis of chrome paints, as chrome green and chrome yellow. It
occurs only in serpentine rocks. It has been found in Newfane,
as I was informed, but not in large quantity. Messrs. Thomp-
son and Hall saw it in Westfield. When our extensive ranges
of serpentine rock shall be thoroughly explored, we may hope for
valuable discoveries of this mineral.

MANGANFSE.

The most important ores of manganese are pyrolusite and psi-
lomelane. They occur both in primitive and and secondary for-
mations, often associated with brown iron ore, and mixed with
each other.

Pyrolusite, when absolutely pure, consists of 36 per cent. of
oxygen and 64 per cent. of metallic manganese. Psilomelane
contains 10 to 20 per cent. of water and earthy minerals, and the
remainder is similar to pyrolusite. Tt is much harder than pyro-
lusite, and from its composition might be supposed to be of less
value. Nevertheless, Mr. C. W. Conant informs me thatit is more
esteemed in the market.
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The principal use of manganese ores is in the preparation of
chloride of lime, (bleaching powder). Manganese, diluted oil of
vitriol, and salt, are put into an alembic. C%lorine, gas 1is evolv-
ed, and conducted by a tube into an air-tight chamber, in which
are shelves covered with freshly slacked lime, which absorbs the
gas. Chloride of lime, thus prepared, is useful not only for bleach-
ing, but as a disinfecting agent. When used in families, it should
be made with water into thin paste, and the room or cellar to be
];urltﬁed, closled for a few hours, and then ventilated. Ink and
most vegetable stains may be & r 1
white cloths without injur?. emoved from Pl‘lmed books and

Manganese ore is also useful to the glass-maker to correct the
green tinge occasioned by the presence of iron. Of course, the
manganese should be free from iron. ;

A certain proportion of manganese gives glass an elegant vio-
let or amethystine color, and a larger quantity gives a blabck color
It 1s therefore used for violet and black enamels of pottery. .

_ The value of manganese is estimated by the quantity of chlo-
rine gas evolved, when treated with hydrochloric (muriatic) acid,

(an acid, which is formed by the action of oil of vitriol on salt.) .

One hundred parts of 1 re, will di
e har parlspof CI]lolr)i)l/]reo.lusne, absolutely pure, will disengage
~ When manganese was first discovered in this State, the use of
it was not known. In Bennington, many tons of it w’ere thrown
into a brook, near the iron ore bed in which it was found, and ir-
recoverably lost. In Chittenden, it was supposed to be an ore of
iron, and accordingly was put into the furnace in Pittsford, The
22]{ result any chemistfwhould have predicted, viz: a most ;ntense
at 1n consequence of t i3 |
e o o?the fumac: oxygen disengaged from it by the or-
Manganese wad is an impure earthy black ore of manganese
formed from the other ores, much as bog ore is formed from oth:
er ores of iron. Itis used in England. Specimens have been re-
ceived from two or three localities in this State, which have no‘t
been examined. Their value must of course de,pend on the puri
ty and quantity of the manganese wad. patE
The best manganese is worth $30 per ton.

_ Manganese occurs in Bennington, Wallingford, Castleton
Pittsford, Chittenden, Brandon, Goshen, Bristol, Monkton an(i
Plymouth, and may probably be found in many other towns "I‘he
psilomelane is more abundant in most cases than the pyrolu'si!e

) WAL[L?NGFORD.—-IQS situation here has been described, as ass'o-
ciated with brown iron ore. It has been obtained only as inti
mately mixed with that ore, and is not used. g -

Prrrsrorn.—In the Hitchcock ore-bed, before mentioned, it

was formerly obtained in quantity. The bed i
. ed ‘
nresent. b y 13 not worked at
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Currrenpex.—In the galleries of the Mitchell ore-bed, as de-
scribed above, large quantities have been obtained. Here, how-
ever, it was so intimately mixed with the iron ore, as to render
necessary the very tedious process of picking out the manganesc
by hand from the ore, which was first finely broken up by rollers.
The particles of ochre were removed by repeated washings in
sieves. During the last season, the working of manganese has
therefore been abandoned. . - - : .

About 80 rods north-east from the Mitchell ore-bed, is a vein
of manganese, nearly two yards wide, in.a very loose arenaceous
quartz rock, associated with an impure siliceous brown iron ore.
This is a case of great interest, since all the other deposits of man-
ganese in the State consist of detached fragments. .

The rock in the immediate vicinity, in place, 1sa calciferous
quartz rock. If the calcareous portion were dissolved and wash-
cd away, it would leave an arenaceous quartz, like that which
confains the vein of manganese. This fact, and those before

mentioned in describing the situation of the brown iron ore and

associated stratified clay and clayey ochres, suggest a hypothesis
of their origin, which future investigation may or may not con-
firm, viz: that the rocks, originally containing these deposits, were
composed of limestone and clay or sand, with these ores and
ochres, and that the calcareous portions have been dissolved and
removed by the quiet action of carbonated water, leaving the rest
of the materials in their present condition. This would account
for the occurrence of unconsolidated strata in so ancient a system
as the Taconic rocks, to which, from their geological position, they
evidently belong, and for the partial action on them of the drift
agency. Professor Shephard, in his very valuable report on the
Economical Geology of Connecticat, describes the rich beds of
brown ore, which are there found in a continuation of the Ver-
mont range, as intcrstratified with mica slate. May not the stra-
ta, which contain the ore, have been originally calciferous, and
subsequently become unconsolidated in the manner above sug-
gested ?

We have dwelt longer on the position and original condition
of the brown iron and manganese ores, because a true theory
must have very important practical applications, both in the dis-
covery and in the mode of working the beds. The anterior source
from which they were transferred to the Taconic rocks, involves a
question which we are unprepared to discuss, and which is of less

economical importance.®

# It may be proper to state, that, in the examination of the interesting ore-
beds of Chitenden, I was accompanied by President Hitchcock, who must
therefore coms in for a share (% the lion’s share”) of the merit, if any there
be, of these investigations.
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The vein above mentioned, which probably contains a great
quantity of excellent manganese, unfortunately requires expen-
sive drainage before it can be worked, and has therefore been
abandoned.

Braxpon.—Immense guantities of manganese have been ob-
tained in detached fragments from Conant’s ore-bed. The situ-
ation is similar to that of the iron ore. The quantity removed de-
pends on the state of the market, and during the present year the
bed has not been worked. . ¢ .

Briston.—Manganese occurs in the brown iron ore-bed, as
before described, much contaminated with iron ore. Also a frag-
ment weighing a pound or two was found in Drift in the hill east
of the village. Unless other fragments should easily be found at
the same place, it would not be expedient to be at any expense
for exploration.

COPPER.

Copper pyriles, a compound of copper, iron, and sulphur, re-
sembling brass, is usually found in mica slate_and argillaceous
slate, often in connection with iron pyrites, which resemble it,
but which is of a lighter color, and has a black streak. Although
copper pyrites yields only 6 to 12 per cent. of copper, it is the
source of most of the copper in use. It is most abundant in Corn-
wall in-England, which annually furnishes 9,000 to 10,000 tons
of the metal. Copper occurs also in a native state, and as beau-
tiful green and blue carbonates.

Strarrorp.—Mr. Reynolds, agent of the copperas works, has
discovered native copper in small quantity on Copperas Hill. A
single loose fragment was found, weighing about 4 oz.;* the rest
occurs in dendritic coatings or sprigs, in the thin seams of a mass
of common quartz, which lies in the great vein of iron pyrites. It
will not be of any economical importance.

Copper pyriles is disseminated through the same vein of iron
pyrites, more abundantly in the east side of the vein. A few
years since, furnaces were erected for the smelting of the copper
pyrites, and several tons of metal were obtained.  But the ore is
so lean, being widely dispersed through the iron pyrites, that the
cost of the process exceeded the value of the metal.

Minnte portions of copper pyrites have been found in the Green
Mountains, in Middlebury and in Brandon.

LEAD AND SILVER.

Galena is the only ore of lead of economical importance. It

* Some doubt has been suggested of the origin of this specimen,—that it
may have been placed in the ground for deception: the situation of the
dendritic coatings is matter of personal observation.
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is a compound of metallic lead and sulphur. In color and lustre
it resembles the metal, but is brittle and crystallizes in cubes.
This ore is found most abundantly in the paleozoic and older
secoudary rocks. '

Galena frequently contains silver, from 20 per cent. to very
minute portions. Argentiferous galena, however, cannot be dis-
tinguished by the eye. from that which is destitate of silver. Itis
most common in pritnitive rocks.

Galena has been found in small quantity in Thetford, Morris-
town, Chittenden, Middlebury, and Brandon. It is not probable’
that it will be found in quantity, butit is probable that it contains
silver.. Specimens will be analyzed as soon as practicable. So’
small, however, is probably the quantity of this ore, that, unless
much richer in silver than the ores of New-Hampshire, they will
be of no value.

Silver also occurs either native, or in combination with sul-
phur, for the most part in the primary and paleozoic rocks ; but
has not yet been found in this State. Spangles of mica are fre-
quently mistaken for native silver ; but they are elastic, and, how-'
ever brilliant, want the metallic lustre. Some of the paler kinds
of iron pyrites are also mistaken for silver, but are always more
or less yellow, brittle, and have a black streak. ;

Much money has been foolishly squandered in digging for sil--
ver, where there was not the lcast probability of finding it. In
the east part of Brandon is a famed ¢ money bed,” not inappro-
priately so called, for the money lost here would have been a'
handsome addition to the funds of a Geological survey. After’
much mystery and secret excavation, a quantity of iron pyrites;
¢fool’s gold,” was found, and carefully locked up in a’ small
building on the premises. How the contents of this building
have been ascertained may be a mystery to the operators, but we
have been certified by one who knows, and we can assure themy
that iron pyrites does not require lock and key for safe keeping.

GOLD.

Gold is usually found, in grains and lumps, in the sands of
rivers and in drift ; also in a gangue of quartz in Talcose slate, as
in the Southern States. Iron pyrites is frequently mistaken for
gold ; we have already mentioned its characters which distin-
cuish it from the precious metal: it bas a black streak and is
hard and brittle.  Gold is easily separated from sand by washing.
On account of its great specific gravity it settles to the bottom,
while the earthy particles are poured off,

SoyerseT.—Some years since, President Hitchcock obtained
a few particles of gold {rom the soil in this town. It has been
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suggested that the gold had been placed there for purposes of
speculation. On the other hand, it is said that the soil was
covered with grass, which had evidently been undisturbed ; and
that the geological formation is similar to that of the gold region
of North Carolina. \

A specimen of gold weighing several ounces was lost in New-
fane, many years since, by a gang of counterfeiters, when sud-
denly routed, as is now supposed by those who are best acquain-
ted with the facts; and having been subsequently found, it has
been quoted as an example of the native gold of Vermont.

ANTHRACITE AND BITUMINOUS COAL.

Although small quantities of mineral coal have been found in
several formations, it is worked to profit only in a group of strata
lying near the lower extremity of the series of secondary rocks
and called the carboniferous group. Anthracite has been, in
some cases, regarded asa product of the paleozoic rocks, but of
late the rocks containing it have been regarded as metamorphic
members of the secondary formations.

The practical geologist often hears of ¢ indications of coal,”
and not a little useless expense of explorations and disappoint-
ment of groundless hopes might be saved by a correct knowledge
of the subject. There are indications of coal, on which some
reliance may be placed ; but any fancied resemblance to coal in
the color or lustre of rocks, as it is an appearance common to
many of the slates, which never contain coal, is not to be trusted.

The first question is—whether the rock to be explored for
workable coal can be referred to the proper series of coal-bearing
strata. If it cannot, the question is seitled in the negative. No
coal formation exists in Vermont, and consequently all explo-
ration for coal will be useless expenditure. In proper coal for-
mations, petrifactions of plants, which resemble ferns and large
reeds, may be expected in connection with coal. Lastly, the surest
¢ indication of coal” is the visible presence of it in beds alterna-
ting with the rocky strata.

Norwricu.—The existence of anthracite in this town had been
published in Mr. Thompson’s Gazetteer. Dr. Davisgggho has
given much atiention to the miuerals of this vicinity, informed us
that about half a bushel was obtained from thin layers in argilla-
ceous slate, in the northwest part of the town. The fact is
therefore well authenticated. o

Hinessurea.—Mr. R. M. Owen of Williston informed me
that on his land in H. there was a bed of coal. From his de-

scription of it, I think it possible that there may be some brown
coal there.
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. SALT.
b3 »

This ‘valuable substance is found in solid deposits in the New
Red Saridstone and in tlie Tertiary strata, as well as in some
intermediate formations. In New York, salt springs issue from
the paleozoic’ rpcks, bat not from the base of that system of
rocks, which only we have in Vermont. It will probably be
useless to look for salt in this State. We belicve the boring
for salt in the capital of the State, sbme years since, was salis-
factory to all concerned.

GYPSUM.

Gypsum (Plaster of Paris) occursin the tertiary, New Red Sand
stone, and some of the paleozoic formations. Probably it will

* not be found in quantity in any of therocks of Vermont, for,

wide as is its range in the series of stratified rocks, no formation,

"in which this mineral has been found in workable quantity, exists

in the state.
GRAPHITE.

This valuable mineral ozcurs mostly in primary and palaozoic
rocks. It consists chiefly of carbon, about 96 per cent., with a
litde iron. It is improperly called black-lead, or plumbago. It
is useful for lubricating machinery, for giving a gloss to cast iron,
and as a material for pencils and for crucibles.

In the east part of Branpon is a locality, which we have not
yet examined, but which is probably valuable. The specimens,
which we have seen, are argiilaceous ; a property, which will be
of little or no injury to the article. In Norwicn, Dr. Davis
shewed me specimens of impure graphite in mica slate, said to
exist in large quantity. In HuntineTon impure graphite also
occurs. At Larrabee’s Point in Shoreham, Mr. Wilcox annu-
ally manufactures many hundred gross of pencil-leads, procuring
the material from Ticonderoga, (N. Y.) where it is found of very
superior quality.

Oue of the most valuable mines in the world of this mineral is
at Borrowdale in Scotland, where, in consequence of the law-
less character of the inhabitants, tempted by the richness of the
mine, it has become necessary to erect a strong building, through
which only the mine can be entercd by a trap door. The miners
are required to_change their dress under inspection as they come
in and go out, and the two men, who are employed in sorting
and dressing the graphite, are locked in during their work, and
watched by a steward, from an adjoining room, armed with two

5
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loaded blunderbusses. The mine is worked only six wecks in the
year, sometimes yielding to the amount of $150,000 to ¢(é“’OO 006
T'he price in _London has been about $7.00 pér Ib, Dl‘ge Bla :
don graphite is retailed in this state at 12 cents per pound "

OCHRES,

_ Yellow or brown ochre results from the disintegration of brow
iron ore, and red ochre from the specular or red oxide of i .
They contain also more or less of clay. Artificial ochres malrol;L
made by pulverizing these ores, and the yellow ochre may be ton.
verted into the red by the heatof a reverberatory furna;ey ACOHd-
chalk, which is used by carpenters, is probably pre nréd fre
pulverized red oxide of iron with sufficient clay to GE‘;e it rlom
sion ; but the process is said to be secret, Y e eoner
The characters and situation of many beds of ochre, as co
nected with the iron ore beds, have been describe(i 7None n-f
}IE]l?:er;m};(i)\:/.elver,f Ere now wrought to any consider.able exten(z
e | mily ot benNiNaToN to a market, and the vast quanti :
existing there, will probably, for some time to gt it b
advantage. About 500 tons per annum are pre?)?::le% l?;i\*: Itl&)e
Adams, who prepares 200 tons per year, very obligingl ccom.
panied me to his ochre-bed, and <howéd the):, srocess of proma.
papicd s process of prepa-
"The works are about one and a half miles north-cast from ti
east v1_llage_3 of Bennington, on the west side of a hill of d 'f]e
which is thickly covered with quartz bowlders. The earth o
sisting of yellow ochre and sand found beneath the d(rift 16 re.
moved ll_lrough adits, which enter the side of the hill iI';S e
?g)é]eudurmg thy{}l\\'inter, and the process of prcparation. och;)sielz
summer. 1e crude ochre is placed in s :
water, and b.roken up and thoroughIl)y mixed wiltl;l i:feV’:‘Ezfe:ﬁé ’Of
.frame_revolvl.ng by water power. The sand settles, and the’O‘ly] o
1s drawn off into vats a little lower. Here it stanc’ls long e y Orle
for a complete separation of the sand, when the achre is SSUOI
off into other vats, where it stands until it has subsided fron atV;fﬂ
:\‘;::e(r), }WhI'Chﬂls tholn dl'i"t\\fxl off from the ochirey sediment ]T}::
>t ochre 1s then shovelled into shallow trays, i ich it i
dried by the sun, and subsequently on shel)vcjsnl]m‘rilel:'crl: 11;01§ ﬁrfAt
stone mill reduces the lomps to an impalpable poWdcr whi hi
put up in casks containing 800 lbs., and sold at 25 (;0 e]:l-ctl N
Other beds of ochre and brown iron ore exist i!n the imrfleldiz(l)tne'

vicinity. The bottom of the be g
ety fie bed now wrought has not been

MOULDING-SAND,

Very good moulding-sand is found in Middlebury, about 80
cods south-west from the college ; but the supply is limited.  On
the Drury farm in Pittsford, is a moulding-sand, which «blows”
some, but is considered inferioronly to the Waterford sand. . A
mile south-east from Greensborough mills, on land of Mr. Hale,
is a ridge of moulding-sand, apparently of excellent quality, but
I am notaware that it has been tested. “On the low sandy grounds
south of Lamoille village, may perhaps be found a sand suitable

for this purposc.
ROOFING AND WRITING-SLATES.

The south-east part of this state has justly been celebrated for
its roofing slates. There are several quarriesin the argillaceous slate,
which are more or less wrought; but the expense of transporta-
tion to market renders them at present of comparatively little
value, except for the supply of the vicinity. The opening of the
Brattleborough rail-road will doubtless add greatly to their value,
and however extensive the demand may become, the supply can-
not fail.

Several of these quarries present the remarkable appearance
of having been crushed over, by a force acting from above to the
west north-west.  Many interesting details of this phenomenon
have been journalised, which cannot be introduced here.

To Messrs. C. C. Frost of Bratleborough and Pierce of Bruce’s
quarry, many thanks are due for their aid in the examination of
the quarries in that vicinity.

The Taconic slates towards the western part of Rutland coun-
ty are also very valuable.

Goirorb.—Bruce’s quarry has been very extensively wrought,
but at present only one person is employed in getting out slates.
The laminx (strata?) are very regular—have a direction of north
5 east, and dip 72° west.  Coustituting an clevated ridge, par-
allel to and within five to ten rods of an exccllent road, they are

quarried and removed with great facility. The layers are very
uniform, and slates of any required dimensions may be obtained.

On account of a fine grit, they cannot be planed and used for

writing-slates. ‘

Willard’s quarry, near the Brattleborough line, which has been
wrought necarly forty years, at present employs two men. Good
slates are obtained here with rather less facility than at Broce’s
quarry.

DrarrLerorotai.—Several ledges of slate in this town have
been worked to meet oceasional demands.
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Dummerston.—At Clark’s quarry, a little north of the Brattle-
borough line, three men are employed. Good slates are obtained
here ; but the quarry requires drainage, which is effected by a
siphon. Sixty rods north-east from this is another quarry, not
worked at present.

Famuaven.—About a mile north of the village, is a quarry of
excellent writing and roofing-slate, of green and chocolate colors.
Mr. Royal Bullock shewed us specimens of writing-slates, planed
with a machine of his invention. They are smooth and soft, of
a chocolate color, occasionally with green spots, which, unlike the
green spots in the Welsh slates, are as soft as the other parts.
Preparations are made in this village for manufacturing writing
slates in quantity. 'The same material is equally useful for slate-
pencils. Roofing-slate also may be obtained. .

In Rutland is a manufactory of slate-pencils, the material be-
ing the green Taconic slate from Hubbardton.

FLAGGING-STONES.

The slate-rocks, both of the Taconic and primary systems,
will furnish good flagging-stones, whenever there shall be a de-
mand for them. That there is not a greater demand certainly is
not because they are not needed in many of our villages. Some
of the finest stone for this purpose is a silver-colored mica slate,
in the south part of Chester, which much resembles the flagging-
stones so extensively quarried in Bolton, Connecticut.

WHETSTONES.

In the south part of Stockbridge, on land of Mr. Esty, is
fine-grained Talcose slate, in which the quartz is arenaceous. V'a-
rieties of this slate are made into excellent scythe-stones, hones,
&c. The Talcose slates of the middle parts of the State, will
probably furnish other localities.

FIRESTONES.

Firestones of good quality are a great desideratum, especially
in the vicinity of the numerous iron-works west of the mountains.
A good firestone must be infusible in the hottest furnace, and
must not spalt, or.split into fragments. Many of our Talcose
slates and soapstones possess the latter quality, but are too fusi-
ble for blast furnaces. The Taconic quartz rock is sufficiently in-
fusible, but spalts. The tymp-stones of our furnaces, requiring
the union of these two qualities in the highest degree, are
brought from Strafford, Connecticut. They are an arenaceous
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quartzose talcose slate. A rock of similar constitution has been
found in the east part of Brandon, but is perhaps too hard to re-
sist the fire without splitting. 'The new red sandstone of Haver-
straw, New York, is more or less used for hearth-stones, and the
Potsdam sandstone from Mount Defiance, New York, is used for
lining the furnaces. The Taconic quartzrock differs little from
the Potsdam sandstone, except in being more compact ; but 1tis
this quality which injures it as a firestone. -Some of the less com-
pact varieties may answer as a substitute.  The excellent fire
bricks, which are manufactured in Bennington, are also used in
blast furnaces.

For the more ordinary degrees of heat, as in kilns and fire-pla-
ces, many talcose slates are excellent firestones, as that of Roxbu-
ry, near the serpentine ledge. Most of the towns next east of the
Green Mountain ridge, as well as many, which are situated on
the Taconic talcose slates, as the eastern part of Franklin county,
contain such firestones:in abundance.

It is important, in the use of slaty firestones, to lay them with
the edges directed towards the fire. In this way, even slaty lime-
stones withstand a strong heat, as at Larrabee’s Point in Shore-
ham, where they are used in the arch of a lime-kiln.

Another rock, well known as an excellent firestone for domes-
tic purposes, I describe under a distinct head, viz:

SOAPSTONE.

Steatite or soapstone, so called on account of its greasy feel, is
one of the softest minerals, being easily cut with a knife. Itisa
variety of tale, either'granular, or composed of small elongated 1m-
perfect crystals. About one-third of it is maguesia, and the rest
is silica, with two or three per cent. of protoxide of iron. Besides
its uses as a firestone for lining culinary furnaces and stoves, and
for jambs, it takes a good polish, and is an ornamental stone, al-
though from its softness liable to be defaced. 1t is used in the
manufacture of some kinds of porcelain, to render the ware more
transparent, and also for polishing, for removing grease spots from
woollen or silk, stoppers for chemical apparatus, &c.

This valuable mineral is usually associated with serpentine in
talcose regions. It is very abundant in Vermont, through the
length of the State. Several quarries are noticed in the subjoin-
ed report of Messrs. Hall and Thompson. The opening of the
Central rail-road will add much to the value of many beds east of
the mountains.

Grarron.—Mr. Walker obligingly showed us the two quarries
which are wrought under his direction, They are situated two
or three miles south-east from the village of Grafton, near the
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summit of a lofty hill.  The soapstone is in irregular and nearly
horizontal beds. At the upper quarry it is of the finest quality,
Here it is parily interstratiicd and partly overlaid with thin stra-
ta of dark green talcose ¢late, above which are conformable strata
of hornblende slate, twelve feet thick, with a slight dip to the east.
In the lower quarry, one-quarter of a mile to the north-east, th.e
beds are thicker and probably inexhaustible, but the quality is
said to bie not quite equal to that of the other qnarry. The bl(?cks
are cut out with a drill, (onc man being able to cut about eight
square feet per day.) and then split from beneath in the planes
of stratification. Large quantities are carried to Bellows’ I"alls,
and thence down the Counecticut river,

Bripcewarrr.—There is a quarry in this town, which has
been abandoned for many years on account of the inferior quali-
ty of the stone. '

BerurnL.—In the west part of this town is a valuable quarry,
which has been examived by Messrs Hall and Thompson, since
the preparation of their report.  Aciinolite, associated with this
steatite and of a very fine quality in abundance, will interest the
mineralogist. ) _

Rocurster.—In the south-cast part of this town is a quarry
whiclr is not wrought at present, although the stone is of excel-
lent quality.

SERPLENTINE.

This mineral is similar, in its_composition, to soapstone, with
ihe addition of water chemically combined. It is harder than
marble, as a substitute for which it is sometimes used. The
color is almost invariably some shade of green, the lighter and

, ; e cernendine
more translucent varicties being called ¢ precious serpentine,” and

.. , N . ’

the dark varieties, ¢ common serpentine,

ant ¢ e immense quantities in some of the towns

n account of th ! .
3 M ~ b . oyr - A
east of the mountaing, as in Cavendish, ;?m')r\bm},,‘ Lm.\ell, &e.,
the question of its utility is of greatimportance, A scrious prac-
tical abicetion is that the rock i3 vsually taversed inevery direc-
. a Ny el it tevres omall trreonlar fraoa
tion by numerons seams, which split it into emall irregular frag
ments.  Oceasionally, however, solid masses nccm“, but many of
H eyra Lo hénge o o » .
these are traversed by biregular strips of hghter color, w hich so
much resemble eracks as 1o aGect the sale of an article not yet
well understond i the market.  Objection has been made on ac-
count of its hardness, but this quaiity may 1nerease the value
nearly in the same ratio in which it inerenses the expense of pol-
~ . ~ s R .

ished slabs.  Phis stone takes a fine polish, and s richly col-
ored. 1or apothecaries’ counters it s peculiaily valuable, not

X . Sy
being adected by acids.
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toxpury.—One of the most valuable localities of serpentine is
in this town, about half & mile south of the village, on the north-
west side of a small pond. There are indistinet traces of a
stratification (?) coaformable to that of the talcose slate in which
it lies. The ledge .appears to be very compact and unusually
free from flaws, and will, no doubt, be valuable whenever lux-
ury shall be willing to meet the expense of polishing. It is
probable that blocks of any required dimensions may be obtained.
The quantity is inexhaustible.  Small veins of a light yellowish
green variety occur, which will furnish the mineralogist with
specimens of extreme beauty.  The rock has not yet been quar-
ried, but a few blasts have been put in to develope its characters.

We were informed that there is another ledge, north of this,
on land of My, Spalding.

NorrurieLp.—Probably in the same range with the Roxbury
serpentine, is a ledge in the west part of this town. A specimen
was sliewn to us in Mr. Picrce’s store, which was of fine quality.

Rocuestir.—The chloritic bed of iron ore before described
is in a hill of a hard red varicty of serpentine, which is traversed
by seams in such numbers, tiat it is of no value, even at a
depth of 30 or 40 feet below the surface.

Cavesprsiu.—=Serpentine has been quarried in Proctorsville by
Mr. Proctor, and large and elesant slabs have been polished.
We have not yet exmmiaed Mr, Ps quarry.  On the north side of
the road, half a mile west of Proctorsville, is a large mountain
of common serpentine, containing hornblendic and talciferous
varieties.

The above are but a few of the many localities, which extend
through the state from north to scuth on the east side of the
mountains.

.
MARBLE,

So numerous and extensive are the deposits of marble of supe-
rior quality, that only a very meagre sketch can be offered at
present.  The varictics are not very numerons as compared with
the quantity. They depend on the cliemical composition, color,
Structure, and geological position.  Of the cliemical compoesition,
it would be premature to oifcr any remarks in anticipation of the
analyses. it is probable, however, that a portion of the white
marbles are mnaguesian, that is, are composed of carbonate of
magnesia and carbounate of lime. Such will not prove as durable,
as those which are composed wholly of carbonate of lime, the
former being move friable.

The principal varicties are the following : pure white ; white
with thin clouds of greyish blue ; greyish blue, often more or less
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mottled with shades of different intensity. These belong to the
Stockbridge limestone formation, and extend along the Taconic
valley, west of the Green Mountains, from Massachusetts to the
north part of Addison county. They are of a granular struc-
ture, rarely if ever too coarse for fine marbles, often fine enough
for statuary. Its adaptation in quality to the purposes of statuary
has been shewn in an exquisite piece of sculpture, of a crouching
Venus, in basso relievo, by my friend J. G. Saxe, Esq. of St.
Albans. Mr. 8. says that the marble is  perfectly adapted to
all the forms of sculpture, provided it is found in sufficiently
large blocks.”

Other marbles are .black, finely granular or compact, some-
times with a coarse, peculiar graunular structure, which is occa-
sioned by the great proportion of comminuted fragments of or-
ganic remains. 1o a fresh fracture of the latter variety of struc-
ture, the organic character of the materials is scarcely distinguish-
able, but a weathered surface exhibits the organic fragments in
relief, and a highly polished surface exhibits sections of them.
Portions of the rock, which are destitute of such fragments, but
which, perhaps, are derived from organic structures, comminuted
into impalpable mud, are very compact. Some of the fossilifer-
ous varieties beautifully exhibit the sections of shells, which are
white and granular, in a compact jet black base. 'The difference
of structure, however, renders it difficult to bring them to an
even surface for polishing. One who is not familiar with black
marbles, is surprised to see a greyish blue stone converted by
polishing into a jet black marble. These marbles belong to the
Champlain division of the New York system of rocks, There is
at Swanton, belonging to the same division of rocks, a compact
pale, dove-colored marble.

As the inquiry has often been made of us, whether a given
stone be limestone or marble, it may be proper to add that any
limestone, which will receive a good polish, is murble.

In the following very imperfect sketch, we shall speak of the
marbles as belonging to the Primary, Taconic, and New York
systems of rocks.

Primary Marbles.

Probably many of our marble cutters, who have been in the hab-
it of calling the Taconic marbles ¢ primitive,” will be surprized at
the statement that there are few primary marbles in the state. In
excluding the Taconic marbles from the primary system, we do
not affirm that they are known to be fossiliferous, but that they
belong to a system, some of whose members are fossiliferous.
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A white granular limestone, probably magnesian, of suitable
quality for marble, has recently been discovered in the north-
west part of MoreTowy, but my assistants, who have examined
it, report that it consists only of a stratum not e¢xceeding two
feet in thickness, and is not workable, In WeaTHERsFIELD IS &
white granular limestone, which is used for lime, but which per-
haps might furnish white marble. In Prymouts, besides the
white limestone, which possibly might furnish marble, is the
beautiful, variegated marble, now well known ; but we have not
yet visited the quarry.

Taconic Marbles.

These marbles occur thronghout the range of limestone from
Massachusetts to the north part of Addison county. We shall
describe those quarries only, which we have seen.

Dorser.—Most of the white ¢ Manchester marble,” so called
hecause it is sawed in Manchester, is quarried in Dorset, at va-
rious elevations on the south and east sides of Dorset mountain.
Compared with the whole extent of marble, these quarries can
be regarded as only slight openings.

It is difficalt, while retracing in memory our visit to the quar-
ry, which is situated near the cavé in the south side and upper
part of the mountain, to consider it simply in its economical rela-
tions, so picturesque, when viewed from the east village of
Manchester, is the situation of the snow-white rocks surrcunded
by the green forest, at an elevation of nearly 1800 feet above
the base of the mountain,—and so magnificent and beautiful,
from the quarry itself, is the prospect, which extends from the
rich, cultivated fields of Manchester below, through the Taconic
valley to Bennington and into Massachusetts, limited on the left
by the unbroken range of the Green Mountains, and on the right
by the less continuous Taconic range, with Equinox Mountain
as a near neighbor on the south-west, reaching a height of 4000
feet above the sea. All, that could be added to such scenery,
was added by the breaking up of the dense clouds of a heavy
shower, which fell while we were in the cavern, examining an
ancient subterranean water course here in the top of the moun-
tain, and which then permitted us to see the rare spectacle of
the numerous small fragments of dense fleecy clouds hanging
about the dark green sides of the neighboring mountains, and
reflecting a pure white color in the rays of the reappearing sun,
while the tempest was still heard forcing its passage through the
deep and contracted valley to the north.

The ascent to the quarry, made by us inan exceedingly hot
day and in a sultry stagnation of the air, which preceded the

6
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shower already seen approaching far off in the south, was greatly
facilitated by the winding road, which had been used for the
transportation of the marble. We were accompanied by the
Messrs. Chamberlain, proprietors of the quarry on the south-west
part of the base of the mountain. The strata of white granular
marble, separated in some instances by thin talcose layers, are,
at this elevation, horizontal or with a scarcely appreciable dip to
the west. They are of varions degrees of thickness, from half
an inch to two feet or more. From the level platform of the
quarry, the refuse fragments had been thrown down an over-
hanging precipice of a hundred feet, and covered a steep talus
or slope, for another hundred feet into the forest below, Some
of the marble at the mouth of the cavern was found to be highly
flexible, thin strata bending, when wet, to a radius of two feet.

This quarry is not wrought at present, as marble of better
quality is obtained with facility near the base of the mountain,

The Messrs. Chamberlain send marble to New-York at an
expense for freight of $5.00 to $6.00 per ton; also to Cleve-
land, Ohio, for §5 per ton from Troy. A ton of sawed marble
will contain 60 to 70 superficial f{eet.

RurLano.—On the west side of the village of West Rutland
is Hyde’s quarry, which has furnished a great quantity of fine
white granular marble, and which is now wrought very extensive-
ly. Many of the strata, which dip about 20° to the east, are sev-
eral feet thick. The surfaces are more or less coated with tale,
which appears also as a constituent, in very small proportion, of
a few of the strata, giving them a greenish tinge. There are also
some lilac-colored and greyish blue varieties ; but white is the pre-
vailing color, and the quarry, seen from the centre of the village,
resembles a bank of snow. A dyke of greenstone, eight inches
wide, with some irregularities, thinning off to five inches in its
course to the west, cuts across the quarry.

Half a mile or more north of West Rutland village, Dr. Shel-
don has recently opened a quarry of thick-bedded white granular
marble, with greyish blue and greenish varieties. A huge pot-
hole, eight feet in diameter, well rounded, and not formed by any
existing stream, is a curiosity which will probably disappear in
the working of the quarry.

Dr. Sheldon’s quarry 1s on the west side of a hill of marble,
which extends 100 rods farther to its northern termination, where
is Barnes’ quarry. 'The upper part of this quarry consists of beds
of greyish blue marble, beneath which are fine-grained pure, white
beds, one to four feet thick, dipping about 157 to the east. The
blocks from the most valuable beds are cut out with drills, two
feet of surface being a day’s work. Some of these beds are of a
quality suitable for statuary. An immense quantity of fine mar-
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ble has been removed from this quarry. At present Mr. Barnes
employs 35 hands. -

Between the quarries of Dr. S. and Mr. B., the hill is a contin-
uous range of marble, which can never be exlnusted A few
rods north of Mr. B.s quarry, the strata are deflected to the north-
east, and the mirble disappears.

Ormsby’s quarry, at Sutherland’s falls, a few rods seuthof the
Pittsford line, furnishes a fine granular white marblewith cloud-
like veins of oreylsh blue, Tlns beautiful variety is called at the
quarry “Italian marble.” Fine slabs of this and other marbles
from the vicinity were shewn us by Mr. Joseph Humphrey, at the
finishing shop. 1In polishing it the grit-stones of Ohio are used.

At these falls, a very small portion only of the immense water

power, produced by Otter Creek falling 100 feet in the space of a

few rods, is used for sawing marble, carrying eight sets of saws.
The lovers of beautiful scenery will regret ¢the march of improve-

‘ment,” which is destined to convert this romantic spot into a gi-

gantic hive of buzzing factories.

Pirrsrorn.—In the north part of this town, near the Brandon
line, is a hill of marble, which we observed for a hundred rods
inlength. 'This marble also is finely granular, white at the north
opening, with very t thick but irregular beds, having a talcose coat-
ing. At the principal quarry fdr(hcr south, the greyjsh blue vasi-
ety prevails, a noble specimen of which is the neat and elegant
marble maunsion of C. W. Conant, Esq., of Brandon. In these
quarries the strata dip about 60° to the east, and as the quarry
is on the east side of the hill, the blocks are removed with great
facility. 'This marble is frequently called ¢ Brandon marble,” be-
cause manufactured in Brandon.

Branpox.—In the west part of this town are two adjacent
quarries of statuary maible. It is of a pure white, and very fine
grained ; but many of the strata are too thin to furnish blocks of
the largestleqmred dimensions. Like much of the white marble
in the other quarries of this region, it is highly saccharine, or more
properly saccharoid—that is, rescmb]mw the whitest loaf-sugar

Mippresury.—There are several quarries in this town, but
the business is not carried on with so much vigor as formerly.
Besides the white marble from the cast part of the town, other
varieties have been quarried in the vilage. Mr. Daniel Judd has
a hall-table of the greyish blue variety, with a high polish, beauti-
fully mottled with shades of different intensity. This stone was
quarried under the bridge in Otter Creck.

Champlain Marbles.

The general character of the marbles of the Champlain division
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of the New York system have been noticed. The following are
some of the localities : ’ \

Suorenam.—A few rods south of Larrabee’s Point, on the
margin of Lake Champlain, is a quarry of black marble, which
was discovered and wrought by Mr. Judd, sen. Shells of the ge-
nus Maclurea are sometimes found, and white crystalline casts of
smaller shells are common, but much of the marble is free from
them. In Mr. Judd’s house in Middlebury, are very elegant man-
tle-pieces from this quarry. In one of them the pilasters are filled
with a great number of the white crystalline casts of shells in the
compact, jet-black base. In another, the frieze is entirely free from
any fragments of shells, and is an absolutely pure jet-black, and
for depth of color and brilliancy of polish cannot be surpassed.
All the marble from this quarry receives a very high polish.

Bexson.—While passing through this town, we were shewn
at the post-office a specimen of a remarkably compact black mar-
ble, from the north-west part of the town, on land of Mr. Orrin
Benson. Such stones as this specimen would undoubtedly take
a brilliant polish, and become of a deep jet color.

Norra Hero.—We were informed, as we stopped at the tav-
ern on the cast side, that a locality of black marble had been found
on the west side of the island.

IsLe La Morte.—Our visit to this island was highly intcrest-
ing, from the value of the quarries examined, and their great im-
portance to scientific Geology, as well as for the interest manifest-
ed by the inhabitaunts in the objects of the survey, and for their
generous hospitality. To Ira Hill, Esq., and to Mr. H. Hill, we
are under especial obligations.

"The black marble of this island is often called ‘Swanton mar-
ble,” because it is carried by sloops to that place to be sawed. In
1844, the amount of marble from the Isle LaMotte, sawed at
Swanton by Wm. Van Duzee, and sent to New York, was 3300
cubic feet, which made 21,300 superficial feet of sawed marble,
or 245 tons, and the amount of sales was §5339,

In many of the villages on or near the shore of Lake Cham-
plain, this marble is used, rough or hewn, as a building stone.

Hill's quarry is on the east side of the island, at the margin
of the lake. Blocks of any required dimensions are obtained with
great facility. Several regular vertical planes of division cut
through the quarry, and greatly diminish the expense of getting
out the blocks. ~Along the middle of the quarry is a rounded
north and south anticlinal axis, from which the strata dip on both
sides 5° or 6°.  Maclureas, some five inches in diameter, with
fragments of other shells and of corals, fill the rock, while the sur-
face, recently exposed by the removal of the soil and drift, has
been smoothed down and covered with fine scratches by the drift
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agency. Rough or hewn blocks from this quarry arehuse(i1 asl
building stones in the village. A new meeting-house, t] e scToho
house, and house and barn of Ira Hill, Esq., are examples. e
front of the latter building exhibits many fine Maclureas. -

Cook’s quarry is in the south-east part of the 1sla£1d. o ere
the strata have a direction of N. 65° E., with a dip of 4° or 5° on-
ly to the north-west. Commencing at the south-easft extremity
of this quarry, we find thick beds consisting mostly o cnmmltnu-
ted fragments of corals, with encrinites, &c. Nextis a stgla um
two feet thick, less compact, and of a grey color. Aboveka)t ldsarte
the principal beds of the quarry, containing Mac]u'n‘aas al. un ;m ;
ly and comminuted corals. Above the quarry 1s a imeston
rock, not suitable for marble, containing large Or‘thocelavs.

Fisk’s quarry is on the south.west side of the island, w?ry clqn-
veniently situated on the margin of the lake, with a wharf orts np(—1
ping. This is the most extensive marble quarry in Verfr?]on ,la;l
was wrought before the war of the Revolution. Mr. Fisk polite-
ly shewed us the points of interest, and we regretted that (?l'lrl"ﬁtlr-
rangements did not permit us to accept his proffered hospl_tkilx y.

The direction of the strata is nearly north and south, w.\t ;1;1
easterly dip of 5° or 6°. The rocks to a thickness of at le.ist -
ty feet consist chiefly of fragments of corals, with the Mac tl))rea(s1
in abundance, and some small Orthoceras apd'other chambere ?
shells. One Maclurea was seven inches in diameter. Blocks o
marble of any required dimeansions are obtained with ease.b ,

Swanrton.—In this town isa light do‘ve-c'ol.o.red marble, el())ng-
ing to another member of the Champlain division, which has been
examined by my assistants.

Limestone.

This rock exists, in various situations and degrees of purity, in
a majority of the towns in the State. It will t‘here.forfal be 1mpos(i
sible at present to go into all the details of its dlStll)Ut.l'(in ta?
use, and our remarks must be restl:lgted to the more g.ene:i: s 511 e-f
ments, which are necessary in addition to the foregoing sketch 0f
our marbles. We shall here consider it only as the source o
llm'F.he varieties, which depend on the presence of other mgredl-f
ents than carbonate of lime, have pequharmes, a knowledge o
which is of great importance for practical purposes. The .\;?]l‘l‘i‘;
ties are, besides common limestone or carbqnatg of lime wi n'?l t
any important portion of impurities, magnesian hn_)e'ston.e, ar?ltﬁl
ceous limestone, and siliceous limestone. In anticipation of the
examination and analysis of specimens, we can offer but a very
imperfect report on this subject.
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Some of the characters of pure carbonate of lime were noticed
on page 10. It contains 56.3 per cent. of quick lime, and 43.7
per ceut. of carbonic acid. When a fragiment is immersed inan
of the common acids, the latter constituent is expelled in a ase):

- ous form, producing effervescence. A strong red heat also dgrives
off the carbonic acid, leaving the quicklime, which cannot be
melted by any degree of heat that can Le produced in a kiln or
fur‘nace. The familiar process of slacking lime depends on its af-
finity for water, with which it combines with great energy de(ri-
ving it from the vapor of the air, if not otherwise suppﬁeé In
this process the properties of the water are entirely channe'd so
that the slacked lime may be as dry as the caustic lime. §laci{ed
lime, called b) the chemist bydrate of lime, has the property of
slowly combining with siliceous sand, forming a hard silicat}(la of
lime, and on this property the use of mortar aepel)ds. Lime al-

so combines with carbonic acid gas, and will take it from. the air,

which contains only one-tenth per cent. of this gas. “When quick-
lime or slacked lime is spread on land, it is tl?us converted into
the same substance which it was before burning. The burning
of it into llrpe, however, had reduced it to a s:;te of subdivisioz
far more minute than could have been done by mechanical age
cy, and therefore more beneficial. s
Magnesian carbonate of lime usually contains 80 or 40 per
cent. of carbounate of magnesia.  Although the stone is less du?a-
ble, t.he: mortar made from it is said to be more so. Lin;e~ made
from itis injurious to land, if used in large quantities ; but the in-
Jurious effects are exhausted in two years, and the l;eneﬁcial ef-
fects continue. If used in less quantities than common lime, it
1s not injurious.  Acids and heat have the same effect on this,va-
zlety‘ ats gr} colr)nmon carb}onate of lime. The product of the kiln
zonsists of about two-thir ickli ir i
e, thirds quicklime and one-th‘ud calcined
Argillaceous carbonate of lime contains clay, the presence of
which may be detected by its peculiar odor, when moistened b
the breath.  The per centage of clay is variable. Its precencz
is not likely to have much effect on the lime, unless to give it tt
properties of water cement. ’ STe e
_ Siliceous carbonate of lime contains variable proportions of
siliceous sand, which, if not in large proportion, does not injure
the lime for agricultural purposes, nor diminisl; the strenot}ll of
the mortar made from this lime. The mortar will i)e mgre or
less colored by the sand pre-existing in the rock, and wi,]l not re-
quire so much sand as a fat lime. Before attempting to muke
lx}:nekfrobm a bed of siliccous limestone, specimens gf the bed
suﬁgc.lem(;,i:]r:lysed, if there be any doubt whether it contains
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The greatest difficulty in the use of this variety is in burning
it, but it is not a serious one.  Although lime is one of the most
infusible of substances, yet when mixed with sand, the mixture
is melted at a moderate heat, and forms a kind of glass.* In
burning a siliceous limestone, care therefore, must Be taken not
to raise the heat so high as to convert the stone into glass, and
yet to raise a heat sufficient to expel all the carbonic acid. A
white heat may be expected to spoil the charge. As some ex-
perience will be essential to success, it might be well for a few
petsons to give special attention to the burning of this kind of
limestone.

Siliceous limestone is easily recognized by its weathered sur-
face, which is covered with a grit like sand-paper, accasioned by
the disintegration of the calcareous part of the surface,

It is probable that some of the varieties existing in this State
will furnish abundant materials for the preparation of hydreulic
lime or water cement. This kind of lime does not slack as com-
mon lime, but forms with water a pasty mass, which will not hard-
en in the air, but only in water. The hardening takes place af-
ter a few hours in some kinds, in others after the lapse of several
days, the latter kind being the best. Unfortunately the analyses
of limestones which afford this cement and of the cements them-
selves do not indicate any precise constitution, as certain to af-
ford this lime. It is generally thought that 20 or 30 per eent. of
silica and alumina or magnesia are necessary, but some of these
limestones appear to be nearly destitute of these ingredients. Re-
sort therefore must be had to actual experiment, in the selection
of the materials preferring impure limestones which have a gritty
surface where weathered, and an odor of clay when moist-
ened. , .

In burning lime the intermittent kilns only are used in this
State, so far as we have seen. ‘There is of course a great waste
of heat in cooling off the kiln for every charge- of limestone.
Where fuel is abundant, and the demand for lime is small, this
may be the best metbod. Common bricks are found to answer
for lining, although fire bricks, such as are made at Bennington,
and may be made from any of the numerous beds of kaolin, would
probably be best adapted to a kiln in constant use. Between the
bricks and the outer wall there should be a space filled with

* An apt illustration of the difference between the merely ¢ practical man,’
(that is, one who, parrot-like, does every thing by rote,) and men of true sci-
ence, who combine theory with practice.—occurred in an attempt to burn a
kiln of siliceous limestone. A person was employed, who had had much ex-
perience in burning nearly pure white limestone, and reasoning only from his
own experience was confident that the stone could not be melted. The result
of his labors, which a little knowledge of chemistry would have prevented,
was a kiln of half-formed glass.
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ashes, to confine the heat and to prevent fracture of the outer
wall by sudden heat. ‘

The egg-shaped kiln is now preferred, having to some extent
the properties of a reverberatory furnace.

The kiln should be built against the side of a cliff on which the
stone can be drawn to the top; or on the side of a steep hill
raising the ground between the hill side and the kiln. ’
. Where wood costs $2.00 per cord, the expense of burning
lime in an intermittent kiln is about 8 cents per bushel. But in
a per.petual kiln, (thatis, one so constructed that the lime may
be withdrawn, while the fire is kept up, and fresh stone added
in portions of a charge,) the expense is about 2 cents per
bushel.

The kiln, which is here represented, and whose size may be

Zst_i]mated from the scale of English feet, produces 250 bushels
aily.

Fig. 2.
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Exrravarions.—Figure 2 represents a per-
petual kiln, which is used in Belgium ; figure 3
is a vertical section of it, and figure 4 is a ground
plan. d, d, d, d, d, are openings for withdrawing
the lime; ¢, ¢, ¢, ¢, ¢, are the furnaces, Whosbe
connection with the interior is shewn in the
vertical section, which passes through one fur-
nace and the opposite opening for withdrawing
the lime ; b, b, is a space filled with ashes : ch
outside is rough stone.
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Primary Limeslones.
&

Mica Slate Limestone.—This is a greyish blue siliceous lme-
stone, with a brown, gritty, carthy surface where weathered. 1t
is abundantly interstratified with the strata of the mica slate and
argillaceous slate formations. These formations occupy most of
the eastern part of the State, viz : all that part which lies east of
the talcose slate formation. Their western boundary, so far as [
have obscrved it, is as follows; beginning at the north, in the
east part of Craftsbury, I have traced it in a direct line to Mount-
pelier, a mile cast of the village: it runs cast of Berlin and
Northfield, between Bethel and Royalton, through the west part
of Barnard, between Bridgewater and Woodstock, through the
west part of Reading, to the south of which it leaves only the
river towns on the east. I have scen this limestonc in the follow-
ing towns, in most of them abundantly ; viz: Yuernon, Guilford,
Brattleboro, Dummerston, Weathersfield, Reading, Woodstock,
Barnard, Norwich, Sharon, Royalton, Strafford, Montpelier, Ca-
lais, Monroe, Hardwick, and Greensboro, and have heard of it
in many others. It will probably be found in most if not all of
the towns east of the line indicated, which undoubtedly extends
in the same northerly direction into Canada.

I am not aware that lime has been made from this rock in any
towns in the southern half of the State, except in DBarnarp,
where, at the suggestion of Dr. Fay of Stockbridge, attempts
have been made, some of which have been successful. It is
found to yicld a very strong lime.  We have above remarked on
the difficulty of burning it.

In the geological survey of Massachusctts, the same limestone
was discovered in some of the towns west of the Connecticut
river, and has since been extensively used, chictly for agricultural
purposes. In this State, the usc of it will probably be of great
advantage to agriculture. If the geological survey should be the
means of bringing it into general use, it will, in this item alone,
return to the State ten-fold the amount of its expense. It istobe
hoped that occasional failures in burning if, arising at first from
want of the experience before shewn to be necessary, may not
discourage any without thorough trial.

In WEearnersrizLp is a pure white limestene, much used,
whose geological position needs farther exawination. It 13 with-
in the limits of the mica slate formation.

In the west part of Wirirrsaua are patclies of white Time-
stone, which is of great importance o that purtion of the btate.
Unfortunately its utility is much virewmscribed by the bad roads
m its vicinity.

-
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Tulcose Sicte Fimesione. ¢ { nearly or
quite pure white granular limestone ocenr in the primary talcose
slate, as 1n Pryyioierw and the south TER, Where
it 18 burned in lerge quantitics. mmm y bed of white
limestone, mentioned on page 41, is ia this ! ‘tu:m.

T. W. Strong, ¥sq., 01 ium..nd n‘f’o.mcd us that on the top
of the Green ’\lounmms, in the south part of Stockbridge, is an

t r,- Demanye

extensive ledge of white limestone, It is probably associated:

with talcose slate.
Taconic Iamestones. ;

These limestoncs constitute a large portion of the Taconic sys-

tem, which occupies most of the State west of the Green Moun-,

tains. T'hey alternate with argillaceous and talcose slates, the lat-
ter of which, north of Addison Co., appears to take the place of
the thstones for the most part.  After what has been said of
the marbles of this system, little need be added in this report.
The most compact varicties arc preferred for making lime, It
will of course be important to ascertain which of these limestones
are magnesian, that in the selection reference may be had to the
use to be made of the lime. Nearly every town in this extensive
district contains inexhaustible quantitics of stone suitable for ma-
king the best fat lime.

»

Champlain Limestone.

The characters of these limestones have been sufiiciently de-
scribed.. The towns, which border on Lake Champlain, contain
inexhaustible supplies of compact and shell limestone, which makes
a very fat lime.

MARL.

.Marl is a pulverulent carbonate of lime, more or less mixed
with clay, and often resulting from the disintegration of myriads
of small shells, which, in the lapse of ages, have accumulated in
deposits many feet in thickness. 'I'he name has sometines been
extended to other pulverulent deposits.

Owing to the fineness of the particles, marl may be used in the
same manner as lime for agriculinral purposes. Supposing, as in
the case of lime, it has been ascertained that it is wanted ina
given soil, the quantity required will of course depend on the
quantity of clay in the marl. Itis obvious alse that marls aboun-
ding with clay will be more bencficial to light than to stiff soils,

since it will serve both as-a corrective and a fertilizer. Much of
the brown clay west of the Green"ilountains is more or less mar-
1y, and may therefore be applied with the greater advantage to
sandy soils. | On the other hand, many beds of marl are nearly
pure carbonate of lime, and cq '.al!y seful for clayey soils, which
are deficient in lime.

The northern pait of the State has been found, by Messrs.
Thompson and Hall, to abound in mail-beds, which are destined
to he a source of wealth to the farming interest for ages to come.

This term is very generally appliod through this State to those
deposits of vezetable matter in swampy grounds; lm:h may en-
rich the lands of the practical farmer, but have furnishe:d only ‘a
bone of contentiow’ 16 200 (]j_;{'il‘ ultural chemists, Todisposed to
enlist-in {he war among gcine, humus, and humic, crenic, and
apocrenic acids, we nw'el\ allude to this important subjcet, for
mumty, and shall not even snggest at present amore-correct name
than muck.

We have not vet secn a bed of gounine peaf, and cven the
sphagnous swamp, in the top of Hnake ] Tountzin in W EVBRIDGE,
consists only of a thin, half-liquid, light brown, slimy mass, which
has been penctrated by poles twenty or thirty feet, without reach-
g the bot'om But deposits of v‘wnab!c matter suitable for ag-
nuultuml nurpeses are comron, {r “qmmt]v overlving beds of marl.
Many of lhem .msu'\w 1exat ained by Messrs, Hall an(l Thompson.

If these substances are used withoot mixturc in their natural
state, the enect may (xlsdh' oint the farmer, sinee, from their slow
demy, the fertilizing inflacnee will ho pm; witonally stow., Peat
is often acid, and wiil dess the aeld is nentralized
by lime. If muck be mixed with b ioht of barn-yard ma-
nure, and the hean l“ covered wi ver of muek to prevent
the e’scz\po of vol AN AH Le as \':ﬁuable as
so much unmixed i
gone on safliciently,
company the muck

" the purpose of cmh“'T to it the afiention of an afm(,ulmlal com-

Injur
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MATEDIALS FOR POTTHRY AND PORCELSIN.

“Common clay, suiiable for the manuficinre of bricks and of
coarse earthen ware, I8 850 @2 w”'"]-lj; distributed, that a particular
description is nnnecessary in this roposi, Bome of our clays con-
tain carbonate of lisne, which, belug convorted into nicklime in
burning, afterwaids <hagks. TAITRL E s ervinble, T may casily
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he detected by the ciffervescence when a picee of marly clay is
.

placed o vinegar or dils F1triol

Vaolin is kknown in some parts of the State as “white clay,
cputty,” &e., the beds being often called < putty-beds,” It is of

great valae in the manufuctare of fire-bricks, stone-ware, the best
kinds of pottery, and fine porcelain. It occurs in Bennington,
East Dorset, South Wallineford, Rutand, Chittenden, Brandon,
and AMonkton,

Bryvixsrov.——Half a mile north-east of the east village is a de-
posit of excellent kaolin, which supplies the manafactory of Nor-
ton & Fenton in the village.  This bed is overlaid by drift, but
the state of the excavation did not admit of an examination of its
structure.  Mr. I*. very obligingly shewed us the material, and the.
ware in various stages of process, and gave the desired informa-
tion with illustrative specimens. With a public spirit more praise-
worthy than common, Mr, F. freely communicates the valuable
results of his experience.

For fire-bricks, the kaolin is made into paste with water, from
which bricks arc formed and burnt,  These bricks, retaining the
whiteness of the kaclin, and becoming very hard, are called ¢ clay
bricks.” They are next broken up by a mill and sifted, so as to
be of the coarseness of fine gravel.  'T'his is mixed with unburnt
kaolin and arenaceous quartz, pressed in moulds of the required
form and size and burnt in the same manner as before. These
fire-bricks are very white and hard, and when fractured shew
their composition of broken clay-brick and kaolin.

Other kinds of pottery are here manufactured, and a great va-
riety of articles of stone-ware. The latter was made with a mix-
ture of kaolin and arenaceous quartz.  But since our visit, im-
provements have been made, both in the construction of the
works and in the processes, and I therefore take the liberty of

s

inserting the following fetter from Mr. F.

DBexxixeToy, September 15, 1845.

DEear Bin,—Your favor of the 5th instant came in due course, for which
you will please accept my thanks.  You have probably noticed by the papers
the loss of our works by five, which will be, I trust, a sufficient apology for
me, for not furnishing you with some facts in relation to our business, as I had
intended to do.  'he re-building of our works has eecupicd my whole attention
since the fire, s euepended all my experiments in the manufacture of
porcelain, to 1 Ve are now erecting, under the firm of
Norton & Ionton, snsive and best constructed pottery works in
this country.  The -proof, in form a hollow.square, 114 feet
by 92 We intend to have a plan of our works taken when cowmpleted, of
which we will furaizh a copy if you should wish.  Our works are constructed
80 as to use mera of our own materials than formerly. We are building mills
for refininz the iny and also for pulverizing and grinding the faldspar stone,
which we sl 1 asample of, a misture of feldspar, silex, &e. My ex-
peviments have proved it to he a very valuable article for common stone-ware,

2
°3

espeeially for chiemical and other important purposes. 1By uniting these ma-
terials in certain proportions, we produce @ mruch better, handsomer, and stron-

er stone-ware than is made in this v, T'he other improvements which
%;’F‘ have made, consist in the e n ool our kilns, for which we are en-
titied to patent, but ‘wrnished woedels to the owners of
nearly all the principal potterics inthe Northern States, who have built, ar are
intending to build, npoa our plan.  We have also perfected asystem of firing
our kilng, different from any other. In short, we have reduced it to a perfect

™ v . . ~ . 7 . .
system, while others make it an uncertain g;'ucssa\\orI}. These improve-
ments render our wares more durable and perfect, and give us the preference
wherever we send our goods. The charncter of our fire-bricks is alsq w.ell
known. They are a composition of maserials which we find here, consisting
of arenaceons quartz and kaolin. 1 very pure, they make a good fire-brick,
which will stand longer in a strong hieat than any other brick known. They
are used for blast turnace hearths, and, in many places, where no othe_:r fire-
bricks will endare. 'The amount of {ire-bricks and pottery-ware which we
manufacture yearly, will not vary much from §20,000. I intend to continue
my experiments as soon as I have leizure, with materials found here, of which
T will endeavor to keep you advised. . N
I vemain vour friend and ob’t serv’t, C. W. FENTON.

In East Dorsct, Wallingford, Chittenden, and Brandon, kgolm
is associated with the brown iron ore-beds, as before described.
In Wallingford aud Chittenden, we have scen it interstratified
with the layers of brown and red clayey ochres, which are con-
formable with the limestone strata ; or rather, these unconsqhg{a-
ted layers are more correctly described as all of them consisting
of clay—some being colored with ochre, mote or less, so as to
present no marked line of distinction between the ochreous and
the pure clay. Hence the same theory, which has been suggest-
ed (p. 29) of the origin of the ore-beds, must account for these
layers of clay. This theory of the decomposition of an argillace-
ous limestone, causing the carbonate of lime to be carried off” by
the percolation of water while the clay is left in undisturbed stra-
ta, receives farther confirmation in the limestone rock, before men-
tioned (p. 22) as overlying the Bristol ore-bed, in which the pro-

M N TR .
cess has been arrested when half completed. This rock is porous,
very argillaceous, soft when wet and hard when well dried, and
appears to differ from the argillaceous limestone which is usually
associated with brown iron ore, only in the loss of much of the car-
bonate of lime. . '

Moxkron.—Half a mile north of the brown iron ore-bed, is
¢the putty-bed’ of Mr. Saflord Tracy. TIn the Literary and Phi-
losophical Repertory, published in Middlebury, 1813-1815, 1s a
wery particular account of this bed, which is described as result-
ing from the decomposition of graphic granite, which the writer
saw in various staces of disintegration from the solid rock to the
kaolin. I regret being unable to verify this description, probably
because the state of the excavation affm'ded the author of that ar-
ticle a better opportunity of examination than can be had at pres-

ent. Owing to the falling in of the excavation, I was unable to
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determine the position of the bed, farther than that it was under

drift; and in the abscuce (i" 3507, T was unable to obtain any

information of its sm; An viously,
This bed of Laolin 1s

drift and kaollir, near tho ore-

been duwed fmm this source,

ve. A mixtare of
il a mile south, may have
)e s sinee, (m-v tons were

slon at iy 1\} 00 perton. Tt
v, |l.:i Do f'lm ace p'

was ~used for pottc.J Ia the fvon fur-
nace 1 Middlchary, it has been nsed for liniz 1z the ladles and re-
pairing the furnace lining.

Besides kaolin, flints are esed i;x the nu 1::1&1(2&!11‘0 ’()f ﬁne or;
celain. The paste, ealled < sli
SIX parta of prepared kol

i

part of the (mf‘ct pam( fes -
of pulverized flints, ’iux"za s the best substiiute which we have
for flints would be the g

hyadin e g J’? rork, before mention-
ed (p. ‘22) as coustitutic ngor itls orth-west part of
Bristol and in Monkton.

Of arenaceous quartz, which enters larzely into the composi-
tion of stone-ware, L shall speak under the head of

‘ 158

J“

MATTRIALS FOR GJ.ASS,

Arenaceous or sandy quariz is a variety which is composed of
grains so loosely coherent, that the stone ean be eastly pounded
into sand.  Some varietics crumble between the ﬁ.mexs and oth-
ers require hammering. In a stasping machine, ‘such as is used
at forges, arenaceous q#artz is casily r( luced to ﬁnc sand suitable
for makmg glass, of which it is the largest ingredient.  The oth-
er essential ingredient musi be an all \ﬂx capable of uniting chem-
ically with.the quartz sand at o hioh tf,mpr,m.nie. Impure soda
or potash is commonly vsed, with more or loss lime. At Burling-
ton we were informed t'mi Jime was used in laree proporticn.
The presence of a little iren 1o the materials is very co"xmon and
gives the glass a green tinge, which may be vemaved bya smal]
proportion of manganese o A little excess of manganese gives
the glass a violet tinge.  For flint alaes, vod Joad is added, which
renders the glass very clear and brilliant, as well as softcr and
more fusible,

Vernon.—-Near the west line of ¢
gneiss, is a ledge of arennceous quartz e Lelonging to Mr. Hub-
bard The strata have a divection of north and nf)mh with a dip
of 26° to the east, which facilitaies the working of the stone, as
itis on the east side of w hill.  Thare are two varietics ; one is of
a pure, snow-white sacelareid, and so frinble that it cannot be
handled without cinmbling, with some siains of iron rust,  The
other is less sacchareid, and less friable, and more stained with

Wiz town, associated with

.
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iron rust.  The ledge is quardied to soine extent for the glass
works in Keene, N, 11, :

Benninaron.— By the poll

nished with specimens of to ) sie whitc arcnaccous guartz,
which is used in the composition ol stone-ware, and \\.h'ml. is found
in the east part of this town.  We weie ax::‘g"aie to visit the local-
ity, but on f\sa;mu‘lmfv the moun{m:zs cast of Benunington, we ob-
served bowlders of thie same vaiiety.

W aruisarorp.—In onc of the Jateral adits of the Wallingford
iron mine, before mentioned (‘p. 19), arenaceous quartz xock was
reached, and a quantity bad been removed.  'T'lhe stone was not
known there to be of any value, but it has precisely the same char-

~acters with the stoue found in o

Prrrsrorp, near the umih line of the town, w1_thm a fe'w rods
of the main road from Pittsford to 1 randon. It is overlaid by a
mass of drift, in which are angub fmr::ne".t‘; of the same, and
which is cut through by arive et h:z t revealed the quartz. The
glass works in Halisbury ()l)ldluc'i their stone from this locality,
Wlnch has niot been used since the suspension of these works,

The arcnaccous guartz of Pitisford and Wallingford 1s remarks

“able for the minute, opaque, siiow-white grains of a mineral,
which may be dccom;,o‘ ed feldspar, thickly disseminated tluounh

the rock.—and also for the transparcucy of a portion of the mi-
nute grains of quartz, giving it a very pcculnr and beautiful ap-
peara‘;lce. May not the arcnaccous structure of the rock be due
to the decomposition of the feldspar?

In Bennington, Wallingford, and Pittsford, this mineral occurs
in immediate proximity to the common grauular quartz of the Ta~
conic system. 3 _ '

Huxtingrov.—On the Green Ilountains east of the sfouth vil-
lage, we were inforned, is a ledze of rock mostly greyish, with
white veins, which the specimens shewn us proved to be a very
friable arenaceous quartz rock, probably with the greyish parts
micaceous. Whether it be ufﬁmm\ly pure for glass, is uncertain.

'enton, we were {ur-

toene

This mineral, called by the logist iro VYT ifes, we have
before noticed (p. 31). Itisa cﬁn’}‘,’mm,( fs lr f:ur and iron, but
of no value as an ore of iron. Although very extensively dlssem-
inated, it is so often mistaken for o()lx., as to have attained 'the
name of Jools’ gold. On account m the low price of copperas
in the market, (MSO per ton,) and the compa "'mvely expensive
process of manufacture, the ore wmust be found in great quantity,
and in a very favorable smntxou, to be of any value. Tt is ex-
tremely improbable that any works will compete with those of

maners
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_ Strarrorp.—In our visit to the copperas work 7
m(.leb‘te(.J to the polite attentions of ME‘.[ E{Xéftzz)?éif’tl‘x‘;eazcif? m'f'ﬁg
vein is in the south-east part of the town, on the eastt, sid.e and
near the summit of Copperas Hill. 1t has a direction of north 10°
west, is nearly perpendieniar, of unknown length and depth, and
is four rods wide! 'This extraordinary vein, which is not known
to have its equal in the world, consists of nearly pure ore ir.som°
parts with siliccous grains, copper pyrites (v. f), 30) fas;ci::uliteu
and acicular brown tourmaline. ’ ’
_ Not only the inexhaustible quantity and purity of the ore; but
its situation also give unusual facilities for the manufacture of
the copperas.  The vein is worked to the open air—large blocks
of ore being blasted out, and then with sledges broken to the size
of an egg. These fragments are then removed a little down hill
and formed into an immense conical heap, in which air and mois-
ture sustain a smothered combustion, which has been only com-
menced by wood fuel, and which, if not checked by an ex}éess of
water, would be sufficient to to drive off the sulphur and to vit-
rify the mass. In this process, the water flows from a Ligher lev-
el to the top of the heap, and the only inconvenience attending
the manufacture is the limited supply of water in dry weather. In
this process, by the oxygen of the air, the sulphur is converted
into sulphurie acid (oil of vitriol), and the iron into oxide of iron
wh1ch_, combining together, constitute copperas. This, being soi
luble in water, is leached out by the strcam of water a’nd thz le
runs down into a vat, in which it is concentrated. ’ It s thez
drawn down into other vats for crystallization. Stahct;tes'of
‘copperas are scen pendant from the oughs, and, with the excep-
tion of the green tinge, exactly resemble icicles—a singular spec
tacle in the heat of summer, ” P
A part of the copperas is sent to Whitehall, but most of it is
sent to Boston at an expense for freight of $58’OO per ton—a hel-
vy drawback on the low price of the article.  Last yeatr IGOaO
tons were sent to market. Tt is chiefly used for black dycs, ink
&ec., and “neatly every man, who wears a black hat Jorw,b]' Xk
cloth of American manafacture, is a patron of these Wor,ks * :‘L*
In case of war, this mine would prove of great value to the coun-
try ; for any desired quantity of sulphur may be obtained by dis-
tilling the iron pyrites. At the present price of sulphur, it ?s not
yvorth L!le expense of its separation, and is much better ém sloyed
n formmg COPPCI‘&S.” Dr. Jacksow’s Report on the Geology of New Hmipshi):e.
SurewssurY.—The works in this town belong to the same
company, who own those of Strafford. On account of the( su
perior advantages of the latter, the company have aband uw;
the Shrewsbury works. naoned

B

7

[V

Corinra.—In this town is a vein of iron pyrites, which 1 have
not yet examined, but which is supposed to be a continuvation of ~
the Strafford vein. It is on land of Mr. Ira Towle.

Many other towns might be named as containing this ore, but
as they eannot enter into competition with Strafford, we have
deemed it unnecessary to give them particular attention, or to de-
scribe them in this report.  Some of them are of scientific inter-
est, as affording secondary forms of crystals, which are far less
common than the primary cubic form.  We have a twin regular
octahedral crystal from the east part of Middlebury, and a cube
with truncated angles from Sherburne.

BUILDING STONES.

Besides the matble, which we have alrcady noticed as a building
stone, the most important are granite and gneiss, quartz rock,
and the red sand-rock.

A much interrupted range of granite extends through the east
partof the State, appearing in Craftsbury, Barre,Dummerston, and
other towns. Much which is called granite is gneiss with the
stratification more or less obliterated by partial fusion. An ex-
ample of such altered gneiss may be seen in Chester. The differ-
ence between these two rocks, the granite being unstratified and
the gneiss stratified, is of some cconomical importance, since, as
a consequence, gneiss is most casily got out in large tables, while
granite may be split into picces of any required thickness. Often,
however, seams of an origin very diflerent from stratification,
perhaps of concretion, divide granite and facilitate the quarrying
of the rock : but these scams do pot usually divide it into layers
as thin as the strata or gneiss.

For some details of localities, the report of Messts. Hall and
Thompson may be consulted. |

The quartz rock, which constitutes the western base of the
Green Mountains from the north part of Addison county to Mas-
sachusetts, is sometimes found sufficiently stratificd to admit of
being worked with facility, and in some cases other planes of di-
vision present good natural faces.

In the east part of Branpox, very large tables are got out,
consisting of strata six or eight inches thick. Bome of them
have been used in the construction of the cells in the new jail of
Addison county, each stone constituting the side of a cell, which
would defy the ingenuity and perseverance of a Baron Trenck to
break through.

In the east part of Baisrou, at the seeond bridge cast from the
village, a branch of the New Haven river has exposed a remark-
ably even-bedded quartz rock. The strata have u direction of

8
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11»22?030‘3 l\:efst,land l::n easterly dip of only 18°. They are from
: eight inches thick, and "have a rippled a
face, which may easil N evnine of ooy sur-
_ / y be dressed. Small grains of i 1
disseminated through the afficient o tmbslx 1t
rock, are not sufficient to impair i
. : air
s'tr'englh, but.may produce some iron stains. Blocks of gn dlts
su%gihsuperﬁmes may here be obtained. s
stoneeogic}zesc&%i;roék lofGthe] Champlain Division (grey sand-
_ ork Geologists,) is a d buildi
Willand's coans gists, good building stone.
¥, n the south part of the vill
fyoaed's quarry 0! ] e village of BurLineTON
arge quantities which are demanded by the vigor-
ous growth of that town. Thi i posed mastls of
. ) . us stone 1s composed mostly of
quartz, colored with peroxide of i s exe ¢ bard
7 ored wit 1ron, and is exceedingly hard
11320\(: eathelmg_, 1t gives up a portion of its coloring ingre(;gieynt and
b ttlnes greyish, but without injuring its appearance It is
c:;hy used. for under—pmmqg, and also as a flagging sto;le.
beot (x}sﬂq.ubq;'ry is ofhgr;]aat scientific interest, affording one of the
st exhibitions which we have .of this f i 1
strata contain several remarl 05, i et abaenent
kable fucoids, in great ab
conts v undanc
ix)z(t] Ss(())xrrlxﬁolm[])resaog)s, much resembling t’he tracks of animali’
anomalous that, in the want of a successi in
: . _ ' cession of tracks
]the fgw rather crowded impressions found, we are apprehensi\l'g
esét ¢ subject should remain in obscurity
WestNA{If:i MfOLX\IdTA.IN, which lies in parts of several towns in the
ost pof tho dison County, is composed, its upper and east
guild’ino Qt(;znsame_t;lock. Illll many places it may furnish a good
g stone, with smooth natural faces, produced b joi
the joint-
Ie;:iq;t:;lg;l:‘re. ﬂAtfe\tyl\liou;es have been constructed ofyit arfd ;]ve
g ion that of Mr. J. Childs, on the east side of th
tain, as a substantial exam , o haoed oo
, as xample. If the walls are placed on
| ood
foundations, and are of a proper thickness, they who build %vith

this stone may have the . .
o satisfaction of knowi
building for a distant posterity. nowing that they are

MINERAL SPRINGS.

pml\sflérrl]frgg Springs, (?f more or less virtue, are common, but at
: e can notice only the i ;
B aye can oot y two most important of those
5 tl?]:BéIR:'}iH(.r——Athlll five miles north-north-east from the village
io the ¢ ;E) ng, which has been much frequented by the neighbori
ve% s[fl mim.s. It rises from an argillo-calcareous slate, and is
hOuyse ;]anby 1mpregn%:itefd with hydro-sulphuric acid gas A large
s been erected for the acco i isito i
no;{occupied e mmodation of visitors, but is
Steanl](i)m}??;.-*'Hnghgate Springs are within twelve miles of the
oat landing at St. Albans Bay, with which there is a daily
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communication by stage. The water rises from slaty rocks of
the Champlain Division, and is very strongly impregnated with
hydro-sulphuricacid gas, but is perfectly limpid. The gentlemanly
proprietor, Mr. H. N. Cole, to whom we were much indebted
for his polite attentions and aid in the object of our visit, keeps
an excellent house, which, with its neat and’ beautiful grounds,

presents many attractions.
SCENERY.

Tt may be asked, what has Ticonomical Geology to do with the
grand and beautiful scenery of Vermont? The lovers of fine
scenery may protest against the sacrilege, which we are about to
commit, but Jopathan is well known to be as fond of money as
of the sublime, and, as his servant, we are bound to consult his
interest. We do then affirm that our magnificent scenery may
be made a source of pecuniary profit; not that it can be boxed
up, and sent on rail-road cars to a market, nor that the cool and
invigorating mountain air of summer, can be bottled up like
« congress water,” and retailed to distant valetudinarians, But
if by descriptions of some of the most interesting features of our
scenery, amply illustrated by good engravings, we can makeour
scenery better known, travellers from abroad will more frequent
our State, give us the pleasure of their society, and to our land-
lords that of receiving their money. We doubt not that they
will consider themselves well paid, (we really think they will
have the best of the bargain), in restored health and in those pic-
tures which nature can paint on the mind’s eye, as no artist can

put on canvas.

DISTRIBUTION OF MINERAL WEALTH.

In the distribution of mineral substances most important to
agriculture, as limestone of various qualities and marl, we have
seen, in the foregoing pages, that nature has supplied nearly
all parts of the State with an impartial hand. But, as is fre-
quently the case in other parts of the world, the mineral wealth
(using this phrase in its ordinary acceptation) is greatly accu-
mulated within certain narrow limits. We have had frequent
occasion to mention such a region, as extending through from the
north part of Addison county to the south line of the State, and
which is prolonged through Massachusetts and other States.
Probably however the richest part of this range is in Vermont,
where are closely associated the vast deposits of white and blue
marble, of brown iron ore and mangancse ore, of ochres and ka-
olin, and the arenaceous quailz.
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In Plymouth we find another but more limited mineral district,

rich in iron ores, marble, and lime.

These are the principal districts in which several important
sources of mineral wealth are combined.
or less richly furnished with a less number, as Grand Tsle county
with its marble, Strafford with Copperas’ ore, and other places
which have been described.

In all parts there is abundant encouragement for a judicious

attention to those sources of wealth, which Geology developes. If

rich ores and elegant marbles do not exist in every town, there is
the greater necessity of secking the other less attractive, but, to
our great agricultural interest, not less important treasures of
lime, marl, and vegetable deposits, which, like other common
bounties of Divine Providence, are the more widely disseminated
in proportion as they are more generally needed.

SCIENTIFIC GEOLOGY.

Overtaken here by the last of the few days assigned to the
preparation of this report, we are strictly limited to our plan of
confining it almost exclusively to the topics, which are of econo-
mical interest. We can only subjoin a list of the principal for-
mations of stratified rocks and of the igneous rocks. The former
we shall enumerate in the order of their superposition, so far as
it has been ascertained.  The geologist will perceive in the list
an extraordinary gap, the entire series from the drift to the low-
est division of the New-York system being wanting.

Superficial Deposits.

Fluviatile and other modern deposits.

. Gravel and coarse sand.

. Fine sand.

Brown clay ; with littoral shells now existing on the coast
of New England.

‘Blue clay ; with pelagic shells, either now existing on the

coast of New England, or their extinct analogues,
Drift.

Tertiary groups wanting.

Secondary groups wanting. The New Red Sandstone of Mas-
sachusetts terminates within five miles of the State line.

o & pwos

Other parts are more
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New-York System.

Three upper divisions wanting.
Fourth division, Champlain group.
Red sandrock.

Hudson river shales.

Utica slate.

Trenton limestone.

Chazy limestone.

. Calciferous sandstone.

S YL OO -

The Potsdam sandstone is within half a mile of the state line
at Whitehall.

Taconic System.

1. Roofing slate.

2. Taconic slate.

3. Sparry limestone.

4. Magnesian slates.

5. Stockbridge limestone.
6. Granular quartz rock.

All these have an inverted dip.

The Taconic slates alternate with beds of sparry limestone,
one of which in Benson is fossiliferous.

The Magnesian slates alternate with the Stockbridge limestone,
which appears north of Addison county only in limited patches,
and the Magnesian slates take its place on a great scale as f;;:Ir‘ ais
Canada, and are with difficulty separated from the primary Tai-
cose slates. .

The Quartz rock accompanies the Stockbridge llmestomﬁ
disappearing with it in the north part of Addison ;:o?]nt)é I
alternates with the mica slate of the west ridge of t et rih
Mountains, and will render it more difficult to separate Ye;
Taconic from the Primary than from the New-York syst%m. 3 e
a bowlder—referred to this rock, from its situation, on the suore
of Lake Dunmore between mountains of quartz rock, as vtveth as
from its lithological characters, being much more corppacf 1an
Potsdam sandstone,—contains two remarkable speme%f(l). p(f) y-t
paria, (?) one of them with numerous spemmgi.h 1lsin ?;:e
will explain an allusion in the letter of President Hitehgock 1
appendix. )
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Primary System.

. Argillaceous slate.

. Calcareo-mica slate.

. Mica slate.

Talcose slate.

Green Mountain gneiss.
Gneiss proper.

S @1 g9 20 1

Nos. 1 and 2 constitute most of the eastern portion of the
state, and are interstratified, the latter often very abundantly
with the greyish blue siliceous limestone before-mentioned (p. 49)1

No. 3 occupies more or less of the west ridge of the Green
Mountains, next to the Taconic System, and is not very broad.

No. 4 occupies the space between Nos 2 and 3 to the north of
Mount Holly, in and south of which town its place is more or less
-occupied by No. 5.  Hornblendic and Chloritic rocks occur as
subordinate beds in the range of Nos. 4 and 5.

No. 6 comes 1nto the south east margin of the state at Bellows
Falls ; it also occurs in Whitingham.

The above is not offered as shewing the order of superposition
of the primary strata, which are involved in great confusion.
The order of succession is traced with great difficulty ; litholo-

gical characters are of little use; and fossils of course are
wanting.

_ Serpentine is claimed by the unstratified rocks, but very indis-
tinct traces of stratification lend some support to the theory that

it is an_aqueous rock altered by fusion. It lies in the talcose
slate formation.

The unstratified rocks are granite, before-mentioned, (p. 57),
and greenstone, which has yet been seen only in dykes.

APPENDIX.

Bill Providing for a Geological Survey of Vermont.

It is hereby enacted by the General Assembly of the State of
Vermont, as follows :—

§ 1. The Governor is hereby authorized and directed to ap-
point a State Geologist, who shall have a competent knowledge
of scientific and practical geology and mineralogy, and shall be
subject to the orders of the governor for the time being, and re-
moved at his pleasure.

$'2. The state geologist, with the approbation of the governor,
shall, from time to time, appoint all proper and necessary assis-
tants, fix their compensations, direct them in their labors, and
remove them and appoint others whenever it shall be found
necessary or expedient.

$ 3. Tt shall be the duty of the state geologist, as soon as
practicable, to commence and prosecute a thorough geological
survey of the state, embracing therein a full and scientific exam-
ination and description of its rocks, soils, metals and minerals ;
make careful and complete assays and analyses of the same, and
annually, on or before the first day of October, to report to the
governor the progress of the work, the most efficient and econo-
mical manner of conducting it, and an estimate of the expense
for the ensuing year.

$ 4. For the purpose of carrying into effect the provisions of
this act, the sum of two thousand dollars annually, for the term
of three years, is hereby appropriated.

$ 5. All claims under the provisions of this act shall be pre-
sented to the auditor of accounts for allowance, who shall draw
orders on the treasurer of the state, for the amount he shall find
due, equal to, but not exceeding in any year, the annual appro-
priation.

Approved, Oct. 28, 1844,
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Letter from President Hitcheoek.

Awmuerst, Mass., Sept. 30, 1845,

) Dear Sir—The recent tour of some 400 miles, which I made
in your company in Vermont, has left so pleasant recollections on
my mind, that I readily comply with your request to give you the
prominent impressions made upon me, respeciing the geology of
that State. Details I shall not of course undertake to give ; since
that will be fully done by yourself ; and it will be mainly the eco-
nomical geology to which I shall confine my attention.

I ought to say, that my opinion is not based entirely upon.the
observations made during this tour. For I have long had my eye
upon Vermont; and have, in years past, gone over some portions
of it in various directions. And I have always had a very favora-
ble opinion of its mineral wealth. )

In estimating the economical value of rocks and minerals, three
inquiries are of great importance: Tirst, Are the rocks and min-
erals of such a kind as will always be in demand, and will the
demand increase with the population of the country ? Secondly,
Are the deposits likely to be exhausted? ‘Thirdly, Are there
facilities of transportation to markets?

Now I think we can answer the first question decidedly in the
affirmative. ‘There is, first, granite : and who can doubt but such
a fine rock for architectural purposes as occurs in Windham and
Orleans counties, will be increasingly sought after, as wealth and
population increase 2 The beautiful soapstone, too, that occurs in
so many beds, on a line extending from Whitingham to Troy on
Canada line, will never want for a market, if the proposed rail-road
shall be constructed. 'The vast ranges of limestone and marble,
which occupy so much of the surface on the west side of the Green
Mountains, through the whole length of the State,—already ex-
tensively used,—must more and more attract the attention of cap-
italists and the citizens of our large cities. 1 have examined the
same range of limestone in Massachusetts, Connecticut, and New
York, in numerous places; but I must confess that I have never
met with such beautiful marble anywhere else, as in some of the
towns of Vermont—as Brandon, Pittsford, and West Rutland.
I cannot see why some of the quarries there, (and it appeared to
me that fifty other quarries as good might be opened in the same
hills,) would not furnish an excellent material for statuary, and
in blocks large enough for any purpose. Then you know Plym-
outh furnishes a beautiful marble; but I have not visited the
spot. 1 suspect, that there is a bed, or probably several beds,
of dolomitic hmestone, cxtending from Whitingham through Som-
erset, Cavendish, Plymouth, &e, nearly or quite to Canada ; and
in the deficiency of limestone east of the Green Mountains, this
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must be of great value for making quicklime—since the presence
of magnesia does not, as I can learn, injure lime for mortar.

Similar remarks may be made respecting the great number of
beds of hematite iron ore and manganese accompanying the lime-
stone west of the mountains—to say nothing of the finc deposits
of specular and magnetic oxide, which you have discovered in the
northern part of the State. Who can doubt that the demand for
such valuable ores will increase as long as society and civilization
do? And so of the porcelain clay of Bennington, Monkton, &e.
The arenaceous quartz, often occurring in the vicinity of the clay,
must much increase the value of the latter for making fire-bricks.
Indeed, I think Vermont must be the chief dependence of the
New England States for this clay. So toe, I apprehend that no
other known place in New England can compete with Strafford
and Shrewsbury in the manufacture of copperas.

Accompanying the talcose slate, on the cast side of the moun-
tains, as you know, we find vast beds of serpentine, some of which
is very elegant. And although this ornamental stone has not yet
excited the interest which its beauty and durability deserve, it
cannot be doubted that taste and wealth will ere long demand it
in abundance. -

In passing from Chester to Grafton, (not in your company,) I
noticed mica slate, which appeared to me capable of furnishing
flagging slones as fine as the famous Bolton stonc of Conneeticut
which is met with extensively in all our Atlantic cities and large
towns.

It should be borne in mind, that, with the exception of granite,
the above rocks and minerals are very sparingly found east of Con-
necticut river ; so that when the contemplated rail-roads are com-
pleted, there must be a demand for them in that direction. I
should hope, also, that ere many years, the quicklime and the
marl which you have found in se many towns, might be transport-
ed into regions destitute of the carbonate of lime, after farmers
shall have learnt their value. But it cannot be done until the
people of Vermont shall construct perpetual Lilns {or burning
their lime, and thus reducing its price ; for I saw not one kiln of
this description, although they may exist.

I have already virtually replied to the second question, wheth-
er the economically valuable rocks and minerals of the State above
named—and I might have added to the list—are likely to be ex-
hausted. In regard to most of them, we might as reasonably ex-
pect that the Green Mountains will be dug away. Some may
fear for the deposits of iron, since they are generally regarded as
superficial. But after examining most of these beds between Can-
ada and the Highlands on Hudson river, I have come to the con-
clusion, that most of them are connected with the limestone, or

9
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mica or talcose slates beneath; in other words, that they extend
into those rocks downwards either as beds or veins. 1f they do,
they will never be exhausted, if the miner can only find the bed,—
a work of difficulty, because the upper part has been often torn
off and scattered around by some powerful denuding agency. I
hope some proprietor of these ore-beds will try to settle this ques-
tion, as it is of so much practical importance.

Ledges of granite, suitable for architectural purposes, are not
numerous in Vermont, as above remarked. The northern one 1
have not visited ; but in Dummerston, Black Mountain is most-
ly composed of a beautiful variety, and enough in quantity to sup-
ply all New England thousands of years. Nor can [ doubt but
when a rail-road is completed along Connecticut river, this fine
rock will notremain almost entirely neglected, as it now is. Then,
too, the fine slate-quarries in the same town and in Guilford, will
be more extensively explored than they now are.

The third question asks whether there are facilities for trans-
porting these mineral treasures to market? On the west, Lake
Champlain gives an outlet for the marble, iron, &c., west of
the mountains; but on the east side at present, it must be ac-
knowledged that the markets are distant and difficult to be reach-
ed. But it is well known that one or two rail-roads at least are
certain of being constructed shortly. It is not for me to express
an opinion as to which of the propesed routes diagonally through
the State is the best; but I will say, either of them will give ac-
cess to most important mineral districts.

The objects of scientific interest in the geology of Vermont, are
certainly very numerous ; and I doubt not but the survey will
bring out many things of value to the science. You are aware
that almost the whole of Vermont is disputed ground in respect
to some problems of sublime interest : for it is surely a sublime
question, whether the almost entire ranges of the Green and Ap-
palachian Mountains have been folded together like the crump-
ling of paper, and then thrown over. Perhaps you can solve
this problem by a careful study of the rocks of Vermont. But I
would not anticipate too inuch, ner blame you if such a solution
should not be in your power. At any rate, I shall hope that the
facts brought out by you will throw some light on thesc great and
complicated questions. It ought not to be forgotten, that most
of the rocks of Vermont have that intermediate character, which
nas ever been most perplexing to geologists ; and hence I trust
that the enlightened men who direct the survey, will not hurry
you to a decision respecting them, till you have had time for very
careful examination.

Another point of great interest in scientific geology, is the phe-
nomena of drift; and I have seen enough in Vermont of these
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phenomena, to satisfy myself that you will be able to present
some very interesting facts on this subject. ‘ i

Upon the whole, I trust the final result of this survey will show
that Vermont is net surpassed by any State of the Union in its
economical and ccientific geology, with the exception, per-
haps, of coal and salt, which I cannot hope will be found within
its limits. . _

I confess I did not expect to see so deep an interest manifest-
ed in geology and in this survey by the citizens of the State. It
certainly indicates a high degree ofintelligence and just apprecia-
tion of scientific pursuits; and [ am bold to say, that a parallel
example cannot be found in any State of the Union. 1 am not
without fears, however, that this interest, while in some respects
it will greatly facilitate your labors, and render them pleasant,
may somewhat embarrass you. I fear it will be expected, and al-
most claimed, that you should spend so mu(_:h time in each town,
that three years will find your work unfinished. Even intelli-
gent people are not always aware, how necessary 1t 1s for the ge-
ologist, who is working out intricate problems respecting the rocks,
to follow the leadings of the rocks, rather than of the inhabi-
tants. . ) )

I apprehend, also, that some may be disappointed if you do
not discover many new and very valuable substances. Now I
doubt not you will make some such discoveries, as you have
already done. But this is not, in my opinion, the _ch‘lef use of‘ a
survey. Its more important benefits are, in examining, describ-
ing, and arranging, the substances already known, or partially
known ; settling the characters of t?}e rocks, so as to show what
may and what may not be expected in them, and thus preventing
useless expenditures ; in making suggestionsas to the use of sub-
stances now perhaps partially used; and in awaking men all over
the State to be looking out for new things. ‘ .

I should not think it strange’ if some should be disappointed,
as they have been in other States, by anticipatiug too much from
the mere analyses of soils. The impression 1s very strong,
through the community, that the chemist, by such an analysis,
can determine what is wanting to render a soil fertile, or what
renders it barren. Now even admitting that he could do this, an
analysis of the soil from almost every farm in the state, nay, from
almost every field, would be necessary to make it of much value ;
and it is not generally known that every such analysis, accurate
enough for this purpose, could not consume less than gwo or

three weeks. But I do not believe that agricultural chemistry is
yet advanced enough to enable the chemist to say in many cases
what ingredient added will be sure to render a barren soil prolific ;
although it is more easy to detect hurtful ingredients. But
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the analysis of some of the prevailing soils of the State, (for

isxample, those from the limestone, mica slate, gneiss, and argil-
aceogs slate regions,) will enable you to make suggestions that
may be of great use.  But I hope you will not be pressed to give

your results on this subject very soon.

ymI1 x:laes f_l(;lddtg be introduced to your assistants, and to find that
are aided by men so well acquainted with j
tru{sj{worll‘ly, and so persevering. 1 with the subject, so
pon the whole, allow me to say, that I i i

) s am highly gratified
with the present aspects and prospects of the sfrvgy%r and if
nothlltng ‘zlifil\;er;e cl)ccurs, I cannot but anticipate that the final
result will be highly useful and credi
result wi yourseTt', y itable to the State, and hon-

Most truly and sincerely, yours,

Epwarp Hircucock.

Report of Messrs. Hall and Thompson.
To C. B. Apaus, State Geologist :

~ Sir,—Having been commissioned by yours ist i
making a Geological Survey of the Stateyog\;lérggnttov?zsf;rlln
menced our field labors in the early part of May, and l’lave co :
tinuved them with but slight interruptions to the present tim[;
During this period we have visited all the towns, (with the exce -
tion of a few in the unsettled parts of Essex county) in the coug-
ties of Grand Isle, Franklin, Orleans, Lamoille, Chittenden
Washington, Caledonia and Essex, and also a part’ of the towns
in Orange county. While thus engaged we have kept dail
journals of our doings, in which we have noted the kindpthe di)-,
rection and the dip of the different ranges of rocks, the d’irection
of the drift-scratches upon their surfaces, together with localities
of muck, peat.and shell-marl, and of ores and other interesti;l,
minerals,—which journals are herewith submitted. We l"avg
also collected specimens of all the rocks, fossils and minerals land
forwarded them to the general depot. But in addition to those
mmut;a particulars, we deem it suitable to offer a few gen]erai
L;Tgl[;:e;esc[;icﬁl::a%,that portion of the state to which our labors
The rocks, which form the basis of the county of Grand Isle
are the Chazy limestone, Trenton limestone, black marble and’
black slate, the latter being almost the only rock, in place, in Al-
burgh, North Hero, and the eastern parts of ’the towns:hi s of
Grand Isle und South Hero. It also constitates Juniper Is[;and
and most of the other small islands in this part of the lake, and is
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geen OD the cast shore of the Isle La Motte passing under the
Trenton limestone. 'This slate is, in many places, filled with
sulphuret of iron, and with seams of calcareous spar and quartz,the
two latter often beautifully crystalized. On the Isle La Motte
the limestone and marble are extensively quarried for the New-
York and other markets and for the manufacture of quicklime ;
but as this county has been visited by yourself, we deem it un-
necessary to be more particular.

On the eastern shore of the lake the black slate appears at
numerous points, extending almost the entire length of the west
lie of the counties of Franklin and Chittenden. At Burlington
and Shelburne it lies to the west and adjacent to the red and gray
sandstone, and at Sharpshin, or Lone-rock point, is plainly seen
to pass under the sandstone. In Georgia, St. Albans, Swanton,
and Highgate the black slate is separated from the sandstone by
a range of dove-colored limestone, which makes excellent lime,
and at Swanton is quarried and wrought for gravestones and
building stone, for which it answers very well, though rather
brittle.

The general direction of the ranges of rocks in the north balf
of the state, we have found to be, from about 8. 20° W. to N.
20° E., but frequently varying somewhat from this direction, as
you will perceive from the minutes in our daily journals. The
dip on the west side of the principal range of Green Mountains
is generally easterly and on the east side westerly, increasing as
we approach the mountains ; but to this there are several excep-
tions, and our observations render it probable that we have
one anticlinal and two synclinal axes extending through this
portion of the state in the direction of the range of mountains.
Drift-scratches we have found in various places and in great
numbers, varying in their direction from 20° W. to 50° E. of
south, .

Proceeding easterly from the lake we found in the neighbor-
hood of Highgate Springs the Trenton limestone lying east of the
black slate and also the dove-colored limestone and a hard sili-
ceous limestone lying between it and the range of red sandstone,
while in Chittenden county we found the sandstone lying between
the black slate and an excellent dove-colored limestone, which
extends through the eastern part of Burlington and Colchester
and the western part of Hinesburgh. This stone is, in these
towns, extensively manufactured into quicklime of the best qual-
ity ; and east of this range, we regret to say, we found no good
limestone in the whole distance to Connecticut river. We found
narrow beds of white granular dolomitic limestone at Richford,
Bakersfield and Waterville, which we are disposed to regard as
beds belonging to the same range and which will probably make

iy
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;c:]lgr:}:)le lime. Lime is also manufactured from stone in Johnson
and hsobm several places from the dark blue siliceous limestone’
o ic ha ounds in the counties of Orleans and Caledonia and.

! (f)(\)légndqtmte dark colored and bearing little additional sand,
is fou o answer for masonry and common plastering. This
jime (?fni]l:;sauaclll);lstrag;ﬁeg and the beds frequently alternate with

nd hornblende slates. These strata
/ : . a usually h

:uvery considerable dip, often nearly or quite vertical ar)lld ?l::
succession frequently extends from 10 to 30 miles east ;nd west
;g;e{)rgl}()ited o?lyhby a few ranges of granite. 1Ina few cases on

rders of the granite ranges, the lime i
) and granit
alt(]e;n?ttfi], ;:iarftilqu]arly at Peacham, Cabot and M%u‘shIﬁ:l(;lppea,t ©
ut the deficiency of good limestone in the -

_ 1cy the north-easte -
;«32 gf(;he fSlate 1S 1n some measure compensated by ther:xf)eonr-
o vee s 0 hs]lell marl. These. deposits are numerous, but dif-
R ry mll)lc in extent and quality. They are found in Barnet
w.yigaée, ez;)cham, Danville, Walden, Woodbury, Calais Hard-,
B:goi(ﬁer]e(fns“?rﬁugh, Craftsbury, Sutton, Glover, Derby I—iolland

, ilhamstown, and Corinth, and x ‘
' : robabl
Elat(t:es, which escaped our notice. These beds gre usugllm i(r)lt?f?r
d:p&mvsvict)}f] pon(li{s or marshe% and covered to a greater yor les2
muck or peat. They have evidentl .
! I'hey y been form
;ﬁliccsuprgcu_];tmn aFd l(}:01}r)1mmut10n, or crumbling, of fresh-sv(ig};
Is, imens of which are usually found entire i
[ re in th
{)iortmrtxs of the bed. This marl hasbeen converted int:)e uu};f:)l?r
d(r)ne a 'several of the beds above named, but it has usuallqbee-
etnhe in sodslovenly a manner, by mixing the wood and myarl ton
Eeene;, and tfh'us n_nnglmg' the ashes with the lime, that it has
bet ound of inferior quality for plastering. But when struck
i 1: n(;anner of bricks, and burnt in a kiln with fire beneath, it
is regarded as nearly equal to the beststone lime. At Willia s
town it is manufactured in this way ; and here is oné of the mms-
1nteresltmg marl beds, which we have examined. Ttextends OOSt
is;avera ac‘;es, and svas once evidently the bottom of a pond l:s:
now a dry meadow. The marl is cov ’
' Iry ¢ ered to the d
{)exy mchgs w1t}1 soil, and, below that, it is compact zfrf)(;h ora
t.emg fumform in color and texture, and extending, in thatpure’
0x;)r118ofthe beId where excavations have been madg: to the dgotr}; ’
of She"eet. , n the north-western part of the state we found bSds
Alburghn(:';l]rthzlt fAlbm‘g_ﬁ;h,.] (jrand Isle, and Highgate. 'That at
arm of Judge Lyman covers 40 a i
‘ cres.
E);neath] a covering of muck five feet deep, and the thiikngstshe?‘

e marl, where it has been penetrated to the bottom, is six f. o

mc:;e;]. Itbrests upon a bed of fine blue clay ’ eetor
cse beds of shell marl, we reg i

. gard as of immense val

ticularly for the manufacture of lime in the north-east parl:ec,)fpte;]:
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state where there is no good limestone, and in all parts for a ma-
nure; and we believe that the marlat Alburgh and Grand Isle might
be transported with profit to be used upon the light, sandy soils,
along the east shore of the lake, which are deficient in lime.
This marl has, it is true, been used as a manure at Alburgh and
on the Islands, and also at some places in the counties of Orleans
and Caledonia, without producing any sensible benefit ; but the
reason is very obvious. At the former places the soil is a
post-tertiary deposit, abounding in marine shells, which pre-
viously farnished, by their decay, all the lime which the vegeta-
tion required, and in the latter places the soil is abundantly sup-
plied with lime by the rapid decay of the blue siliceous limestone,
which is there the common rock.

We have spoken of the beds of muck and peat with which the
marl beds are usually covered. These we have found to be com-
mon in all that portion of the State, which we have examined,
and these we regard as of the greatest importance to our agri-
cultural interests. Every farmer, who has a good muck bed on
his lands, bas a mine from which he can dig silver much more
successfully than by following the indications of the mining rod,
or the more modern, and at present more popular, methods of
mesmerism. We were pleased to observe that the farmers were
beginning in some few places to avail themselves of these natural
resources for the enriching of their lands. As a general thing,
however, we have found them totally neglected and regarded as a
nuisance rather than any thing of value. In our intercourse with
the people we have endeavored to show them the importance of
these natural deposits of manure, and we trust the time is not dis-
tant when their value will be more truly appreciated.

The ranges of rocks, in the portion of the State which we have
examined, which furnish good building-slones, are numerous, and
the materials are, in many places, of an excellent quality. The
limestones and black marble of Grand Isle county are well known
and extensively quarried as a building-stone—one of the quarries
(Fisk’s) having been wrought before the revolution. The range
of red and gray sandstone, which extends along near the lake
shore through the counties of Franklinand Chittenden, also makes
a good building-stone, and is extensively quarried at Burlington
and in some other places. Some of the magnesian rocks which
pass through the easterly parts of these counties, are also suffi-
ciently compact to answer this purpose. A quarry has been work-
ed in Essex, on the land of Mr. Bliss, the stone from which is so
free as to be easily sawed in a common saw-mill, and yet so firm
as to sorve for door-steps, jambs, &c. In Waterville are two
large beds of steafife, or soapstone—one of which has been more
or less wrought for several years. The stone, though rather soft
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and easily broken, answers well for many purposes, and the qual-
ity evidently improves the further the bed is penetrated. Steatite
is also said to exist on the west side of Jay mountain, in the line
of these two beds, and they probably belong to the same range.
Beds of steatite also occur in Troy, Westfield, Lowell, Eden, Bel-
videre, Johnson, Sterling, Stow, Waterbury, Moretown and Ro-
chester, all of which were examined by us, with the exception of
that in Sterling. They evidently belong to the same range, which
continues down through Bridgewater, Plymouth, and other towns,
to the south line of the State. These beds have not been open-
ed, to much extent, at any of these places; but several of them
appear to be of good quality, and are of very considerable
economic iimportance. The bed at Stow, we regard as one
of the best, so far as we could judge by a superficial examina-
tion. It appears to be extensive, is quite compact, and, being
near the mills where there is good water-power, might doubtless
be wrought to advantage. The steatite at most of these beds is

accompanied by serpentine, and contains fine specimens of talc -

and actinolite.

Serpentine is found in Troy, Westfield, Lowell, Waterville,
Middlesex, Moretown, Roxbury and Rochester, and is said
to accompany the steatite on Sterling mountain, where also
is found fine talc and sulphuret of copper. The serpentine
in the Missisco valley appears to be in a trough of steatite,
as does that also at Waterville, having steatite both on the
east and west sides. It is of a good quality, and blocks of
any size required may easily be obtained from a hill north-east
of Curtis’ mills, in Lowell, and less than half a mile from good
water-power. The quantity is inexhaustible ;—it has, however,
never been wrought at any place in the Missisco valley. We
have not, perhaps, been able to find positive evidence of the strat-
ification of the serpentine of this valley ; but there are several
places where it appears like a stratified rock, “particularly at a
bluff, two and a half miles north of Lowell meeting-house. The
serpentine and steatite of the Missisco valley have mica slate on
the west, and chlorite slate on the east, and in the north part of
the valley are divided by a narrow range of clay and chlorite slates.

The rock which constitutes the central ridge of the Green Moun-
tains, in this portion of the State, forming Jay Peak, Mansfield
mountains and Camel’s Hump, we have found to be mica slate.
This is, in many places, sufficiently compact t6 answer very well
for a building-stone, and in many places splits into handsome flag-
ging stones, particularly in Duxbury, on the east of Camel’s Hump.
In Underhill and Jericho, are beds of mica slate, in which the
stratification is so completely obliterated that they might, at first
sight, be mistaken for granite. ~ They are split with nearly equal
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facility in all directions, and make a very good building-stone.
We have found no granite or gneiss, in place, to the westward
of a line extending from the west side of Memphremagog lake to
the west line of Northfield. But east of this line are several impor-
ant ranges extending through the counties of Orleans, Washing-
ton, Caledonia and Essex, which would furnish exhaustless quan-
tities of the very best of building-stone. The gneiss in the west
part of Irasburgh and Coventry might be wrought swith the great-
est facility, and would furnish a supply {or building a city. The
same may be said of the granite in the west part of Derby. Bast
of Morgan lake, the layers of gneiss may be raised of the size of a
common garden, and broken into any required dimensions,
Smith’s quarry, at Maidstone, is suitable for mill-stoi:es, aud is suf-
ficiently extensive to supply the Conneciicut valley for centuries.
It is harder to work than the granite farther west, but splits equal-
ly well, The quarry on the south-western side of Blue Mountain,
in Ryegate, is of an excellent quality, is easily removed from the
bed, and is absolutely inexhaustible. Since the construction of
the State-House at Montpelier, the excellent quarry at Barre has
been well known. These are ouly a few of the quarries which
have been opened, and doubtless hundreds of others equally good
might be found in this section of the State. In most of those
towns where granite of good quality is not found in place, suffi-
cient quantities of large granite bowlders are scattered upon the
surface, for the use of the inhabitants for many years. Mr. Tol-
man, of Greensborough, has recently constructed one of the best
houses in the county, from a single bowlder on-his farm ;~—the
walls of the cellar, as well as the house, being of the same mate-
rial. The granite wrooght at Hardwick, and transported down
the river, is from similar bowlders.

Several ranges of clay slale have been examined by us, from
which we have no doubt slate suitable for roofing and other pur-
poses, might be obtained, particularly at Berkshire, Enosburgh,
Albany, Coventry, and Berlin. The quarries at the latter place
have been wrought for roofing-slate, which was found, we believe,
to answer tolerably well. Several buildings in Moatpelier and
vicinity are covered with it. ~ :

Clays are so common, especially in the Champlain valley, that
they have hitherto received very little attention.  In many parts
the clays are more orless calcareous; but in general not enough
so, to injure them materially for the manufactare of brick. In
several pluces they are ofa quality suitable for pottery, and in all
they would be highly serviceable as a dressing for sandy soils—
and the more serviceable in proportion as they contain a larger
amount of calcareous matter. These calcareous clays, or more
properly marls, not only furnish lime and give compactness to

10
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the loose soil, but also increase the value of other manures: and,
considering the importance of clays in the arts and in agriculture,
we have been highly gratified in finding almost every town in that
part of the State which we have examined, well supplied. We
recollect of only two towns where a deficiency of clay has been
mentioned. On the farm of Mr. L. Bronson, in Greensborough
is a bed of clay which may be dug and manufactured into good
fire brick without any foreign admixture. It would also probably
make very strong and durable pottery ; but has not yet been suf-
ficiently tested.  Beneath the bed of muck and shell marl, half a
mile west of Derby village, is found a siliceous clay, the bricks
from which are scarcely diminished in size by burning, and have
a strong resemblance to Bristol Brick. It may be found valuable
for the manufacture of that article.

We have found sand, in several places, suitable, as we sup-
pose, for making glass. The quantity on the shores of Island
lake in Brighton and Westmore lake in that town, is very great
and is nearly all quartz. Stll it contains some feldspar, which
might possibly injure it for the manufacture of glass. In the town
of Fletcher is a bed of sand extending, beneath the soil, over a
large area. This when washed appears to be nearly pure
quartz, and would doubtless make glass of the best quality. A
bed of sand has been found in Greensborough since our visit to
that town, which, from a shight examination of a specimen shown
us, we are disposed to think suitable for moulding at furnaces. It
is said to be abundant.

The most important ores which we have examined, are those of
iron. Veins or beds of red hematite were examined in Milton,Fair-
field, Sheldon and West Berkshire, and the same kind of ore is
found beyond the State line in Sutton and Broome, in Canada.
These localities all lie nearly in the same right line and probably
form a connected range. At West Berkshire where this vein
crosses Pike river there is excellent water power and an abundant
supply of wood for making coal, and the appearances at the sur-
face lead us to think that ore, for the supply of a blast furnace,
might easily be obtained within half a mile of the falls at this
place ; and the appearances at Fairfield and Milton are nearly
equally favorable. The iron made from this ore would undoubt-
edly be of an excellent quality.

The magnetic iron ore situated in a bed of serpentine in Troy
has been proved to be highly valuable and may be wrought o any
extent desired. . It is a difficult ore to smelt, yet is capable of be-
ing worked alone. It is however reduced with greater ease when
mixed with a small quantity of the Berkshire ore. At Elmore
several localities of iron ore were examined, and we have no
doubt that a supply could be obtained from these for a blast fur-

5

nace. 'The veins hitherto explored are small, but they are nu-
merous and will probably yet be found uniting into one or more
large vein. We were assured that good edged tools had been
made directly from the ore in a blacksmith’s forge. We also ex-
amined a bed of ore in Wolcott, which is highly magnetic and
would, doubtless, be easily reduced, but it had not been sufficient-
1y opened to enable us to form any opinion of its extent or prob-
able value. We found small quantities of jron in Fletcher, Un-
derhill, Jericho, Bolton and Huntington indicating-an iron range
in that direction, but we saw no place along the line, at which we
should think much cxpenditure in exploring would be justifiable.
Bog ore we have found in numerous places. One of the most
extensive beds of this ore is in Underhill on the farm of Mr. Jo-
siah Mead. It is not of much depth but covers an area of some
40 or 50 acres, and may prove to be of value. 'The chromate
of iron, which is one of the most valuable ores of this metal,
on account of the use made of it in the arts, is found in West-
field, but the veins have not been sufficiently examined to justify
an opinion with regard to the amouont.

Beds of sulphuret ‘of iron or iron pyrites were found at Brigh-
ton, Waterford, St. Johnsbury, Waterbury, Fleicher and many
other places. 'That at Woodbury is probably the most extensive
and may be of value for the manufacture of copperas should the
bed of ore at Strafford ever fail. At Waterbury is a rich vein of
arsenical iron on the farm of- Mr. Gregg: but not having examin-
ed the locality personally, we are unable to form an opinion of its
extent or value.

Ochres are found in numerous places, as might be expected in
a region where iron ores are so common. Beds exist in Hyde-
park, Westfield, Stow, Waterbury, Swanton, Moretown, Berlin,
Barre, Danville and doubtless many other places. "That at Hyde-
park is very extensive, and has been used for a paint. But very
little has been done by way of preparing it for market, or bring-
ing it into use at home.

Sulphuret of copper or copper pyrites we have found in
several places. The most interesting locality visited was Tyson’s
mine in Waterbury where copper and iron pyrites are found
together. A shaft has here been sunk into the rock some 60 or
65 feet and several tons of the ore are now lying in a pile beside
it ; but the ore not proving so rich, nor so abundant, as was
hoped, the nuine is for the present abandoned. We were handed
a small specimen ofcopper ore, said to have been obtained on
Sterling Mountain. It appears to be of good quality but not
having time, after receiving it, to visit the place, we can say noth-
ing respecting the quantity. There is also a vein of copper ore
in Corinth which has recently been partially opened.
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. Ahhgugh we have found traditions of the existence of lead, or
silver, in ahpost half the towns in the north half of the Sl;ﬂe
and were pointed to numerous mountains where the celebmted’
Indian, Capt. Joe and his wife Molly cut out lead with their hat-
chets, to be used in bringing down the fleet deer and noble
moose—and although we have heard how the Spaniards, in earl
tines, smelted silver in our mountain caves and buried tl’xe incot}s]
at the foot of precipices, and have seen where extensive din"rit;tgs
have been made under the guidance of mesmerism and tlizowilch
hazel, still we can boast of no great success in exploring for
these valuable metals.  We have examined only one vein ofclead
ore, and have found no silver, unless it exists in combination
with the lead, which is not improbable, since most of the veins
of lead ore in New England are known to contain silver in small
proportions. The vein of lead ore which we have examined is
on the farm of Mr. Metcalf, near the north east corner of Mor-
ristown and about half a mile north of the river Lamoille. 1t
appears upon the top of a large hill in a seam of chlorite s.]ate
and may be traced along the summit of the hill for several rods
in the direction of the stratification of the rocks. The vein has
bee‘n opened only a short distance, but in that distance there is
?n improvement in i't, which we think sufficient to warrant still
tErlher expenditare in excavating. Lead ore has been found in
he east part of‘Stow, or west part of Worcester, nearly in the
line of the direction of this vein and is probably a c’ontinuation of
it, but our guides were unable to find the spot,  and of course we
were not able to examine it. Lead ore is also found in small
quantities in connexion with the arsenical iron in Waterbury
In a large part of the towns we have found springs wh:lch
are regarded as medicinal. The most common are such’as con-
tain sulphuretted hydrogen and iron, but none of them have yet
been analyzed. Those of most celebrity are at Alburgh aynd
nghgate ou the west side of the mountains, and at Bru:swick
Danville, Newbury, Sutton, Burke, Hardwick, Tunbridge, Plaj ,
field, and Williamstown on-the east. ’ s T
‘Tl]-us have we presented some of the leading objects of our
examination. Numerous subordinate ones aill be found particu-
larized in our daily journals, which are herewith submitted, and
;:bv:rhslch we beg leave to refer you for the minute details of our

8. R.Haw,

September 12, 1845. Z. TroupsoN.
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Letter from S. W. Thayer, Jr., M. D.

Taerrorp, Vt., July 29th, 1845.

Dear Sik—Near the mouth of Ompompanocosuc river in Nor-
wich, 2 1-2 miles below Union Village, is a sand-bank which has
received the name of ¢ Saddle Back;” itis upwards of one hun-
dred feet high, and is the upper terrace of intervale land in the
valleys of the Connecticut and Ompompanoosuc rivers ; it is at
the terminus of a mountain ridge that is situated between, and
to a certain extent runs parallel with, those two rivers from Brad-
ford to Norwich, a distance of 14 miles. Upon the summit of
Saddle Back and for several rods in length, it is only sufliciently
wide for the construction of a road, the two sides of this bank
being nearly perpendicular to a height of upwards of 100 feet.
About one mile from the mouth of the river near the base of this
baunk, there is a clay bed in which are clay Stones of almost any
quantity, size, and form. :

About two miles above the mouth of Ompompanoosuc river,
we find mica slate in place containing beautiful garnets, which
can be obtained in any quantity with little difficalty.  Cobble
Hill, situated about three miles above the mouth of Ompompa-
noosuc river and forming a portion of the western boundary of
the valley of the Connecticut, is made up of mica and talcose
slates, and steatite. Some beautiful crystals of which have been
obtained from this locality, and the stone has been quarried to
some extent for the manufacture of jambs, hearth-stones, and for
lining furnaces and forges.

On the upper terrace of intervale land in the valley of the Con-
necticut, on the farm of Bela Child, Esq., in Thetford, is a pond
of water covering tenacres of land, the eastern shore being less
than ten rods from the bank of the river, and 153 feet above 1t.
In sounding, 53 feet has been the greatest depth found, and there
is no stream passing into or out from the pond. This body of
water seems to be lodged in a basin of clay, and by obser-
ving its rise and fall we find the depth does not vary two feet du-
ring the different periods of drought and flood. T have been in-
formed by Col. Hosford and Mr. Chamberlain (sons of the two first
settlers of this town) that they have heard their fathers repeated-
ly say that “when they came to town, this poud was well sup-
plied with perch and dace,” many of which were of a larger size
than any which have been taken from it since. The water is used
for all domestic purposes. . '

Near the northern line of Thetford, the best of building-stone
has been quarried, as is shewn in the neat and durable stone-house
on the farm of Wm. Kingman, Esq. Tlie mountain, from which
the building-stone is taken, is but a short distance from the Con-
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necticut river, and the position
{ § of the stone f ing i
necticu | the . or quarrying is as fa-
andxﬂlso::{s the Quincy quarry.  Some beautiful crysl.zyalsg(r)f quaf"?z
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, sed for coverin ildi i
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Yos€. > ‘es . ‘ .
Lef:; i}psevcra] places along the base of the ridge, (whit(,:h I lf)al]vr
; ,}re rélorred to as forming the western boundary of the vall v
;) t]ie onnecticut, from Bradford to Norwich ) slate-st o
bol.m( , whn.ch presenis a contorted appearance ’some s ecc?ne .
o y ac & wh ’
medl::cy c?nslrlderab]y warped upon themselves, which fac[: harsmlaé];
m r}ro the s?ar(-:he.rs after hidden treasures to suppose, that the
ge masses of primitive rocks entering i i
1sse: into the format
mountain-ridge, were resting u icl P B
oS pon ricl beds of coal ;
not at a loss to know what m b of
at must be the result of th
it loss to : ; e labo
é:(c))il inunlcn, vwfh(l) confines his labors to any or every d{sstl(‘)if(‘,tth?'
ntry east of the Green M i i i int
cor ountains, with which I am acquaint-
About 100 rods fro i
m Thetford Hill, is |
Al . , 18 located the lead-mi
:]\(::}frh bhas been considerably worked at different times b::ll?:’
ermi,onseg? a aO;Jtljce of meh profit to those concerned i’n the opS
smelting—the best speci ieldi ;
e Lo g pecimens yielding only from 35
The ore is found in vei i
T vein i
it oro s found in s, varying from one to four inches in
widiy ,east assogat (:i ge gf mica slate, from the south-west to the
-east, clated with quartz crystals and bl
nortl ] ende.
iiv(vjane th{.it the. blende has ever been smelted, as T had nIoaim e
o 1 .
e rie f(‘)f[lt's existence here until a short time ago. In the W(:ntow
Farv 0 :1”5 town, there has been recently found in place warts
bra\elsc 1 tl)y crystals of black tourmalin. “A specimen sent ?(l)mnz
(]Zhaa(;oa'- ui)?‘tgr, is of white quartz, and the tourmaline of smrglel
de C't e ﬁt- ack crystals.  The bowlders found in Thetford
?.am\? rom Corinth or Barre, sienite from Fairlee limest e
rom Vershire, and several varicties of porphyry, fro regions
known. I have found a few bowlders of hornb}i’ d ¥ YG%IOHS rd,
: I have fou : ende in
Faxlrllt:e, Vershlre,tb!raﬂbrd, and Norwich ; but where theli]fthford’
:;, ] now not. i have invariably found them upon the orn
ecI: llvmesfof our highest hills, near the summit castern
have found some bowlders whi '
s which have much the a
5 : 3 ' . Dpea
g(f)tcgpglomcrt}ite rock ; but what business they have heIrs ITZZCG
wvine ¢ there are only about tw ] re
y @ enty o
confined to a few acres of ground Y of them, and they are
We have an abundar i
ave an: ance of clay in nearl istrict i
N ! nab y every district
wh‘lfch ?{I.JS\,V(.?IS every purpose of the mason andypotterc miown,
. Oeixtsnre is made up principally of limestone. Tw.ent e
hgs o ‘was considered a poor farming town ; but since tl'):'eylaa:;
come generally cleared, and the surface of the ledges expo
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they have broken down, and
d the town now stands amongst
riculture. A pretty good qual-
f the streams throughout the

sed to the action of the elements,
formed a soil of the best quality ; an
the first of the county in point of ag
ity of marl is found in the beds o

town.
1n East Fairlee, near Orford Bridge, a mountain mass of gneiss

stands upright, with nearly a perpendicular face, to the height of
upwards of 100 feet. Upon the opposite side of the river we can
see a mountain, which, in point of height, &c., corresponds well
with the one upon this, which seem to have once been united,
so as to form a barrier that supported an ancient lake above—the
waters of which, covered the beaatiful meadows of Newbury.

1 have given you a brief outline of what would most interest

you here; and, in doing it, [ have prolonged my communication

beyond what 1 expected when I commenced.

Your obedient servant,
8. W. THaver, Jr.

Letter from James Robbins, M. D.
i Cuester, Sept. 24, 1845.

Desr Sir—I give you, at your request, a hasty description of
the minerals of our town, but fear it will contain nothing worth
penning.

Actinolite, massive and crystalized, in steatite and tale, 18
found upon the farm of Mrs. Davis, in the southwest part of the.
town, about 100 rods from Grafton line. At this place there has
been a considerable quantity of steatite quarried ; but it is not

worked at present, on account of its containing so much of rhomb

At this locality we find actinolite, steatite, tale, rhomb
in large masses, with a lamellar structure.
Asbestos, in large quantities, in connection with steatite, is found
upon the land owned by Alvah Thompson, in the north-west patt
of the town, and within fifty rods of Ludlow line. Iiisuponthe
range of hills east of the north branch of Williams’ river. I have
obtained a specimen between two and three feet long, but it
would now be difficult and perhaps impossible to obtain one as
long. Steatite, asbestos, tale, serpentine,and mica slate, containing
garnets, are found at this place. Augitein quartzand flesh-colored
feldspar are found in abundance upon P. F. Bouker’s farm in the
S. E. part of the town, and also between the North and South vil-
lages. Chlorite is common throughout the town in small masses.
Epidote, crystalized and granular, is found upon the farm occu-
pied by Jesse Stedman, one-half mile from the South village, in

spar.
spar, and black mica,
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a south-east direction. At the same locality we find massive
garnet, hornblende, and smoky quartz. Sulphuret of iron, in
small quantities, in granite, gneiss, mica slate, &ec., is found,
Jusper is found in our brooks and gravelly hillocks, and kyanite
in the west part of the town, in common quartz. The crystals
are grouped in various forms, some diverge from a common cen-
Are—stellated, corrugated—and others are pressed, as it were,
into a triangular form. Quartz granular, ferruginous, smoky
and milky——are found common throughout the town, but more
plentifully in the eastern part. Garnets and staurotide are found
crystallized in mica slate. Carbonate of iron in very small quan-
tity is found upon Dr. Barret’s farm south-west of the South
village.  Bog iron ore is found one-fourth of a mile South of the
town centre upon Dr. Edson’s farm. The bed as far as I have
examined it extends in breadth some two or three rods. Black
tourmaline is quite common in town, found principally in quartz.
Hornblende slate occurs about one mile north-west of the centre
of the town. Several varieties of granite, gneiss and sienite are
also to be found—abut the dip of strata—their connection with
each other, &c., I cannot give you, for I am not well versed
enough in the science. There are four beds of clay situated up-
on the three branches of William’s river, and have all been used
for making brick and earthenware. One situated near the cen-
tre of the town is the very best for bricks, superior to any other
in this region, but they cannot make earthenware from it. I have
been told that it contained great many clay-stones. Swamp mud
has only been used by one person in town, and that by Dr. Ed-
son, who informs me that he had a piece of land remarkable for its
barrenness, and by way of experiment, he put upon it, direct
from the swamp, a quantity of the mud. He found that it im-
proved it, and now by the use of the swamp mud only he has
made it the best piece of land upon his farm. He now makes
use of about two hundred loads annually. Some he puts in his
yard, and some directly on his land. :
Yours, &ec.

James Rogsins.

Letter from Dr. E. H. Drury.

o Prrrsrorp, September 22, 1845.
Pror. C. B. Apawms : ‘

Sir,—I take the liberty to send you a few specimens of black
lead, which is found in great abundance in the south-east corner
of Brandon, in what is called Sugar Hollow.
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It is all found near the surface—some in large ledges, and that
of Mr. Noyes in a vein running north and south. Thtla \(;em‘tlﬁ
about three feet wide, between slate rocks, which are ﬁl ed wi
quartz. I send you some specimen; o}f the rtrl)ck found in connec-

ion with it-—also a small portion of the earth. ]

th'r;'histmineml is boughtpby Mr. White of Ticonderoga 'mdﬂf
State of New York, at §5,00 per ton, at the mine, before itis 'I“Jh .
He has bought a few tons a year, for two or three years past. ‘lne
Conants have also used it for two or three years, for the dressing
of their stoves, for which it is said to answer a very good p.urt;‘)t())se.

If 1 mistake not, there is any quantity of it in that neighbor-
hood. Its locality is about one mile north-west of Mitchell’s iron

and manganese mine, in Chittenden. LI Davag
Your friend, . H. Drory.

Tetter from Mr. Edwin M. Snow.

Pomrrer, Windsor Co., Vt., }
April 28, 1845.
PROF].);X;:%SII.L,——-In a paper, just received, I ﬁqd a number of
questions which you desire to have ‘answere.d with r'eferel_]clia tq
each town in the State. I send herein some information withre-
is town.

galr.d (S),Ougsl:ion—-—No ores known in town except manganesel; 'I“‘hl;arg
are four localities in the north part of the town, where the ¢ bog
manganese,” or “black wac ” is found, at the outlet of swzzim;gs,
form tuberose. It has been dug to some extent, andousel or
painting, which I think is a novel use of the article. . r(;e ‘(:::i:
tion is very near Snow’s store, B. O, where you cag I:]K spw f
mens and all particulars of location, valug, use, &c,. % n]o to

none. 3—A rock, commonly called ‘limestone,” is ve;y p e?ty.
When fine, it effervesces with common acid. Outer sur z;cs 0 'leln
decomppsed into black rotten-stone. r_Frequent]y ming ef 1:21 u]:
and running into quartz. 4—None. 5—A large qduafrryl;) .m.:;

tiful granite in the south part of the town, used for Dul 19g.
Rather light color. 6—None. 7—Cannot answer. 8-(;- c(;. —t
A change in the course of a brool'c has recently expose z} e{)(‘)‘sxe
of sand;very fine and free frem dn't‘. Extent unknoyvn. dn i (li

two layers of very beautiful elay, fine, free fr'?fn g’m, an n;a:our y
white when dry. Location within 50 rods of Snow’s slgn;.Wh'-—-
Know of none. 11—Some swamps. 12——Yes. By O ve 14lp-
ple, and by Crosby Miller. 13—Result not yet known. —é
none. 15—Some beds of clay. One situated three-quatters o

11
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a mile up the brook from Snow’s store, P. O., formerly used for
brick. Excgllent for that purpose, bat relinquished for want of
sand. Another said to be good, half a mile east of Snow’s store,
pear Mr. Bingham’s.  16—Plenty of clay-stoncs in the first men-
tioned bed, mostly flat and round. A few specimens left at Snow’s
store Post Office. Formerly I have seen clay-stones of very
curious forms, near Doubleday’s, north part of town, but have not
been able to examine there this spring. 17—None imporiant.
18—Bowlders of granite very plenty, mostly small. 19—Quartz
crystals formerly very plenty half a mile from Snow’s store. 1
have one six inches long, by two and a half to three in diameter.

Iron pyrites, common-—form, cubical. Garnets, plenty. Schorl
in fine crystals, in quartz, is common,

"The strata in this vicinity dip at an angle of rather more than
45° nearly west. The strike is therefore nearly north and south,
and the outcroppings are on the east side of the hills, where are
some nearly perpendicular precipices, exposing many strata.

You perceive that my information refers to the north part of
the town. You will find in the south part of the town, Gardner
Wilson, Esq., and at the Centre P. O. Crosby Miller, Esq., and
the Messrs. Chamberlin, interested in giving you information.

Respectfully yours,
Epwix M. Snow.

Circular published in April, 1845, and referred to in the letter of
- Mr. Snow. -

Having been commissioned by his Excellency the Governor to
make a Geological Survey of Vermont, I venture to ask the co-
operation of my fellow citizens in a measure so intimately connec-
ted with their prosperity. In each town gentlemen can, with
little effort, communicate information, which may prove valuable
to their towns and to the public generally.

In a few weeks I intend to commence the field labor, as will
also my assistants, and we hope in the course of the summer to
pass over most of the State, making a general reconnoissance of
the rock formations, preparatory to a more minute examination
in the following years. Any gentlemen who will leave in charge
of the Post-Master of their town specimens and descriptions of
such objects as they may deem interesting or valuable, with di-
rections for finding their localities, and also answers to the follow-
ing inquiries, addressed over their names to the subscri-
ber, will confer a great favor. With such gratuitous assistance
we shall be able to judge of the importance of an examination of
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the ore, marble, mineral, clay, or marl. Let no one infer, how-
ever, if we cannot find time the first year to visit the localities
pointed out, that they will not be examined subsequently.

T'o direct attention to the most important points, we add the
following questions:

Do you know of any kind of ore in your town?
Any red or yellow ochre ?

Any ledges or beds of limestone ormarble?
Soapstone or serpentine?

5. Any rocks good for building stones, millstones, whetstones,
or firestones ?

6. Any good roofing slate ?

7. Any materials for glass, for fine porcelian, or for common
pottery ?

8. Any materiale useful for fluxes?

9. Any moulding sand ?

10. Soils remarkable for fertility, barrenness, or for bearing
only certain crops ?

11. Are there any deposits of peat, marl, swamp mud &ec.

12. Have any marls, peat, swamp mud &ec., been used on the
fand ? .

13. Have any such substances benefitted or injured the soils ?

14. Has any peat been used for fuel ?

15. Is there a fine white substance beneath the peat or mud ?

16. Are there any clay stones in the clay ?

17. Are there any remarkable ledges of rocks, or caverns?

18. Are there any large loose blocks of stone?

19. Are there any other valuable or curious minerals ?

20. Are there (in the western towns) any curious petrifac-
tions in the rocks ?

Specimens of any of these substances will be very acceptable,
and since it may be expected that sets of specimens will be fur-
nished to several literary institutions and to the medical colleges
in the state, as well as to the state itself, several of a sort are
desired. Perhapsalso the legislature may deem it expedient to make
provision for furnishing each county with specimens illustrating
its own geology. I would especially request of the proprietors of
beds and veins of ores, and of marble, soapstone, or serpentine
quarries, fair specimens of these substances, (since they will come
under the observation of the public generally,)* or at least one
good specimen for the state collection. L

B 00 10

* Specimens of common minerals, rocks, marbles, &e. may be four inches
long, three inches wide, and one or two thick, unless a larger size may be
necessary for afair exhibition, The size and form of valuable specimens must
depend on the character of the mineral, In all cases they should be kept free
from bruises and scratches, and carefully wrapped in paper with labels indica-
ting their locality and the name of the donor.
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I‘al.so request gentlemen to furnish me, in writing, with such
statistics, as they may be willing to make public, of the amount
apstone, serpen-

btais years, of the ex-
pense, profits, improved modes of quartying, or other valuable

qf ron, manganese, copperas, lime, marble, so
tine &c., obtained during the last and previous

information.

tion. C. B. Apams, State Geologist.

Plan of the Galleries in the Mine at Mitchell’s Ore-bed in Chittenden.

Since writing the description of this ore-bed 20), I h
received by the kindness of Dr. Ewing of Pittsfc;rd(,pa pla)u’l of ?f‘;g
works, from which figures 5 and 6 are taken.

ExprLANATIONS.—A is the shaft, fifty-four feet from the surface in figure 5,
and sixty-two feet in figure 6. B is the solid bed of ore mentioneci: in the
description of the mine. C is a ladder communicating with an abandoned
gallery in the west side of the mine. D is the limestone ledge.

Letter from C. W. Conant, Esq.

Branpon, October 7, 1845,
] Dgear Sir,—Your favor of September 15th, making inquiries
in regard to the amount of business, number of men employed
&ec., in our furnaces, was duly received, and I am happy to com-
municate some of the principal facts as requested.
We manufacture annually about 1200 tons of pig iron in our
two furnaces, and 800 tons of castings for stove plates, machinery,

Editors are respectfully requested to give this address an inser-
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&c. &c.—ihe ore from which it is made yielding on an average
50 per cent. of the purest metal. _

This work gives employment to about 200 men directly, be-
sides a large number of colliers and teamsters who are chiefly en-
gaged in this business through the year.

We have, as you know, inexhaustible beds of manganese of
the finest and purest quality, which are worked more or less, ac-
cording to the demand for the article, and the competition of oth-
er beds. Transportation is the main obstacle to more extensive
mining, both of manganese and of iron ore. And as this incubus
is in process of removal, another day will witness an extension of
our business, which would now appear to be exaggerated by any
approximate estimate. ' .

I bave notan opportunity to write more particularly or at length
at this time ; but shall be happy to be of any farther service to
you hereafler, if desired.

Very truly yours, C. W. Conan.

Expenses of the Survey.

The Expenses of the Geological Survey, commencing March
1, 1845, up to September 15, 1845, have been as follows :—

Travelling expenses of principal and assistants, $321.38

Salary of Principal Geologist, 3%5.00
Services of President Hitchcock, ~75.00
Salaries of two field assistants, 400.00
Services of occasional assxst(‘;mts, ‘ i 89.43
Apparatus and expenses at depot of specimens,

PP including shelves, rent, &c. 78.68
Postage and transportation, 46.73

- $1336.22

The estimates for the remainder of the year, up to
March 1, 1846, are as follows :—

Travelling expenses, ) $ 25.00
Salary of Principal Geologist, ‘ 275.00
Services of occasional assi§tams, 55.00
Barometer, case and packing, ) . 68.00
Expenses of depot of specimens, including rent
and fuel, o - 20.00
Postage and transportation, 25(2)888
Chemical analyses, | 4663.00
$ 1999.22



NOTES.

—

I.n .this Report the bearings of compass are corrected for
variation, 10° W. being allowed. The variation at the N. E,
co.rner of the State is 12° W., at the N. W. part 11° W., as deter-
mined by the U. S. Engineers on the boundary line. A,t Burling-

ton about 10°, according fo Mr. Thompson. ¥

o We were informed,
in the south part of the State, that the variat

ion was 90 W.

Since the foregoing report has been in press, it has been deen-

ed expedient to make the estimates of expenses for the ensuing

year the subject of a separate communication, more

matured. deliberately
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GLOSSARY.

EXPLANATION OF TERMS.

Actinolite, a variety of hornblende in
long slender green crystals.
Adit, an entrance to a mine nearly or
quite horizontal—usually a little as-
cending, for drainage.
Alembie, akind of still.
Alkali, any chemical agent which is

Carbonate of lime, see p. 10.

Carbofziferou.?, containing coal.

Chlorine, a yellowish green gas, very
corrosive & destructive when brea-
thed, \_vith remarkable bleaching
properties.

Chlorite, a dark green soft earthy min-

caustic,& neutralizes acids,as potash| eral.

Alluvium, see p. 15.
Amethystine, of the color of amethyst,
a violet variety of quartz, used as a
gem.
Anz'hracile, mineral coal which is not
bituminous, & burns without smoke.
Anticlinal axis, an imaginary line in
the rocks, from either side of which
the rocks dip in opposite directions.
Apocrenic acid, an acid found in the
mould of soils.
Aqueous, relating to water. Rocks of
aqueousorigin are those which were
deposited by water as sediment.
Arenaceous, crumbling into sand,
Argentiferous, containing silver.
Argillaceous, containing or composed
of clay. ‘
Augite, see p. 10.
Basalt, see p. 14.
Bed, alayer of mineral matter included
between the layers of rock.
Bog ore, see p. 17.
Bowlder, a fragment of rock which has
had its angles worn off,
Brown coal, a variety of mineral coal

Chlorite slate, a kind of slate composed
of grains of chlorite and quartz.

Chromic iron, a compound of iron and
chrome green.

Congcretion, a globular mass composed
of layers of particles which have
been attracted around a centre.

Compact, composed of grains which
are nearly or quite invisible to the
naked eye, and more or less firmly
coherent.

Confofrmub{)e1 5 strata are said to be

conformable when they i

with each other. ¥ o parallel

Copperas ore, see p. 55.

Copper pyrites, see p. 30.

Coral, a rocky mass formed by secre-

tions from minute animals” in the

warm ocean of tropical climates,

Crenic acid, an acid found in vege-
table mould.

Crystal, a mineral body with a regular
symmetrical form, °

Crystalline, composed of crystals.

Crystallization, the act of forming in-

to crystals.

resembling charred vegetable mat- | Dip, sec p- 12.

ter, of little use.

Brown Hematite, a fibrous variety of
brown iron ore.

Brown iron ore, see p. 17.

Calcareous, composed more or less of
carbonate of lime.

Disintegration, a crumbling into fine

imperceptible particles.

Dolomitic ; Dolomite, or a dolomitic

limestone, is one which contains
magnesia. See p. 46.

Drift, see p. 15,

Calciferous, containing carbonate of | Dykes, see p-14.

lime.
Carbgn, an elementary substance of
which coal is chiefly, and the dia-

KEinerinite, an animal composed in great

part of a calcareous skeleton, affixed
to the bottom of the sea by a jointed

mond entirely composed.

stem, with a flower-shaped summit.
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Fat lime, lime nearly or quite pure.

Feldspar, see p.10,

Ferruginous, containing iron: color-
ed by iron rust.

Formation, layers of rock which were
deposited during the same period of
the earth’s history.

Fossil, found in the rocks or earth;
the term is usually applied only to
the remains of plants and animals,

Fossiliferous, containing fossils.

Fucoid, a fossil resembling sea-weeds.

Galena, see p. 30.

Glallery, a passage nearly or quite hor-
izontal in a mine, usually with a gen-
tle slope for drainage.

Gangue, the mass in which a mineral
is embedded.

Gieine, a name applied by some to ve-
getable mould.

Gneiss, astratified rock which is com-
posed of quartz, feldspar and mica.

Granite, an unstratified rock composed

" of the same ingredients as gneiss.

Granular, composed of grains.

Graphic, resembling written charac-

ters, as graphic granite.

Graphite, see p- 33.

Greenstone, see p. 14.

Gypsum, see p. 33. ‘

Flard-heads, bowlders of quartz rock.

Hard-pan, hard gravel containing some

clay. -

Hemgtite, fibrous iron ore.

Hornblende, see p. 10.

Hornblendic, containing hornblende.

Hornblende slate, a slate composed of

grains of hornblende and quartz.

Humic acid, an acid found in vegeta-

ble mould.

Humus, vegetable mould.

Hydrate of lime, see p. 46.
Hydraulic lime, see p. 47.
Hydrochloric acid, a strong acid made
from salt and oil vitriol.
Iceberg, a mass of ice originally form-
ed on acliff, and floating off to sea,
often with more or less gravel and
rocks.
Igneous ; an igneous rock is one which
was trupted in a melted state, like

lava.

-

Laming, a thin plate of any thing, as

of mica.

Lava, the melted matter of volcanoes.

Lithological ; the lithological charac-

ters of rock are their mineral char-

acters, in distinction from position
and fossil contents.

Liitoral, inhabiting the shore..

Maclureas a genus of marine shells,

long since extinet, somewhat resem-

bling, in form, snail-shells.

Magnesian, containing magnesia.

Magnetic iron ore, see p. 23.

Manganese, see p.27.

Marl, see p. 50.

Metalliferous, containing metals.

Mica, see p. 10.

Mica slate, a slate composed of grains

of mica and quartz.

Muck, see p. 51.

New York system, a system of stratifi-

ed rocks fully developed in N. York,

comprising most of th. older palweo-
zoic formations.

Nodule, alump more or less globular.

Obsolete, indistinet, as if obliterated by
some change.

Ochre, see p- 34

Octahedral, having eight three-sided
faces.

Organic; all animal and vegetable bo-
dies are said to be organic, because
composed of organs or vital appara-
tus.

Orthocera, agenus of shells Jong since
extinct, straight and conical, and di-
vided into numerous chambers by
tranverse partitions.

Owxide, any substance combined with
oxygen gas, and not acid, is an ox-
ide ; thus oxide of iron is the metal
iron combined with oxygen.

Paleozoic,containing ancient animals:
see p. 15.

Peat, decayed vegetable matter, more
or less compact.

Pelagic, inhabiting deep water.

Plumbago, see p, 33.

Polyparia, corals.

Porphyry, see p. 14.

Porphyritic, see p.14.

Potsdam sandstone, a rock composed

of grains of quartz—the oldest rock
of the New York system.

Primary; primary rocks are the old-
est rocks.

Pseudomorphism, the substitution for
the crystalline form proper to any
mineral of a form proper to sowme
other mineral.

Interstratified, lying between the strata
Tron pyrites, see p. 31, under silver &
gold.
Iron sand, a sand composed mostly of
small grains of magnetic iron ore.
Joints, planes of division cutting across
the strata, with smooth faces.
Kaolin, see p. b2.
12
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Pulverulent, crumbling to powder.

Quartz, see p. 9.

Quartz rock, arock composed of quartz

Red ochre, see p. 23,

Red hematite, see p. 23.

Red oxide of iron, see p. 23.

Reverberatory ; a reverberatory fur-
nace is one in which a dome reflects
the flame down on the ore.

Saccharine, sugary.

Saccharoid, resembling white sugar.

Sandstone, a rock composed of grains
of sand more or less firmly coherent.

Secondary, see p.15.

Serpentine, see p. 38.

Shaft, a perpendicular descent to a
mine.

Siliceous, more or less composed of
silex or quartz.

Soapstone, see p. 37. .

Spalt, to split into irregular fragments

Specular oxide of iron, or specular iron
ore; see p. 23.

Sphagnous, abounding with sphag-
num, a kind of moss.

Stalactites, mineral substances in the|

shape of icicles.

Strata, layers of rock.

Stratified, composed of strata, see p.11.

Streak, the color obtained by filing
mineral.

Synclinal axis, an imaginary line to-
wards which the strata dip from
either side.

Talc, see p. 11.

Talciferous, containing tale.

Taconic system, a system of stratified
rocks lying between the New York
system and the primary rocks of the
Green Mountains.

Talcose slate, a slate composed of
grains of talc and quartz.

Tertiary, see p. 15,

Trap, see p. 14

Transition, see p. 15

Translucent, admitting of the passage
of light, less than transparent.

Tympstone, in an iron furnace, the
stone beneath which the melted iron
is drawn off.

Unconformable, not conformable, which
see. .

Veins, see p. 14
Virtreous, resembling glass.

Steatite, see p. 87, 4
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