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To His Excellency 
WILLIAM SLADE, Governor of Vermont: 

SIR, 

I herewith submit the first report on 

the Geology of Vermont, 

and have the honor to remain, 

Your Excellency's obedient servant, 

C. B. ADAMS, State Geologist. 

Middlebury, Oct. 1, 1845. 



INTRODUCTION. 

THE importance of developing the sources of mineral wealth 
has long been appreciated in civilized countries. The superior 
effieiency of systematic and intelligent effort, in operations 
which require a knowledge of the structure of the earth, of the 
situations in which minerals may be found, of their modes of 
occurrence, and of their chemical constitution and properties, 
naturally led to the establishment by governments in Europe, of 
those sclohs of mineralogy, which are almost coëval with the 
science itself. The benefits of such establishments not accruing 
to a few individuals only, but being diffused widely, it was the 
obvious duty of those governments, rather than the interest of 
individuals, to promote the knowledge of this science. 

Other modes of educing and diffusing the ecoriomial advan-
tages of geology and mineralogy have been practiced with success, 
and none more so, than the surveys, which have been executed 
under legislative authority in most of the states of our Union. 

The honor of the first movement in this work belongs to North 
Carolina, whose legislature, in I 83, commissioned Professor 
Olmsted to wake a geological survey of that state. In the fol-
lowing year, South Carolina gave a similar commission to Profes-
sor Vanuxem. The example of these states, however, seemed 
likely to be forgotten, when, in 1830, the legislature of Massa-
chusetts made provision for a survey, which was executed by 
Professor (now President) Hitchcock, with such distinguished 
success, that the example has since been followed by nearly all 
the states in the Union. 

The subject was first brought before the legislature of this 
state in 1836, and has been discussed at most of the subse-
quent sessions. While other states have had the honor of being 
foremost, we enjoy the more substantial advantage of carrying 
on the work with the aid of their experience, at a period when 
touch progress has been made in developing the leading features 
of American Geology. 

Vermont, unlike the neighboring states, being deprived by 
nature of foreign commerce, must look within herself for the 
Sources of wealth. Already has the enterprise of individuals 
developed mineral treasures, which have, while enriching their 
Possessors, conferred prosperity on several of our villages. 
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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. But 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. Atual 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 sobd rocks; and although powerful 
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 dilTerent 
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 
diflerent 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 is also an object to examine, as far as practicable, the simple 
n-minerals eistirig in the state, and to describe them in a syste-
matic but popular manner, so that a knowledge of our minerals 
nay be within the reach of all our citizemi. 

I 

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 mineral 
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. Two 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 perseveraqce, 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 pertormed 
by Dr. S. P. Lathrop. Messrs. L. F. Locke and Edward 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 cooperation 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 we 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 exanii-
nation of specimens and many analyses, would need at least as 
much time as has been given to the field labors. Accordingly I 
have selected those facts, which are of economical interest, for 
this report, which is hastily prepared during the last few days of 
the !eason. 
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The coming winter will be devoted to the arrangement of the 
facts collected 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 Olrnsted, 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 a(ld 
to the force already employed, an assistant, who should devote 
special attention to the collection of minerals, and also to cliemi-
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 to 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, 
it is 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. 

PRELIMINARY CONSIDERATIONS. 

Simple Minerals. 

NATURE is often compared to a volume, written by the hand of 
Infinite Wisdom and Power, and spreiitl open for our perusal. 
If there be justice in this comparison, we may anticipate in the 
study of such a work both profit and pleasure. In Geology, 
the comparison is peculiarly appropriate : for as a book is com-
posed of letters of the alphabet, grouped into words and senten-
ces, so is the crust of the earth coniposeci of many distinct kinds 
of minerals, which, being mixed together, constitute rocks ; and 
many of the rocks, occurriug in groups of strata, with certain 
distinctive marks, forming a separate chapter in the history of the 
globe, constitute what are called formations. 

Minerals, then, are the alpahct of Geology. When they 
occur in homogeneous masses, they are called simple minerals 
and when two or more simple minerals have been mixed together, 
they form a rock. In a few cases, a simple mineral, as limestone, 
or serpentine, is also called a rock, because it occurs in extensive 
ledges. 

'rimere are, in the crust of the earth, 434 kinds of simple min-
erals ; and if a knowledge of all were an indispensable ptepara-
lion for the study of Geology, most of those into whose hands 
this report may come might well be discouraged. But five only 
of these minerals constitute about nine. tenths of the crust of the 
earth, and with the addition of two or three more the number 
will embrace nineteen-tWelitietlis. 

Quartz is the most abundant of all minerals, constituting 
nearly one half of the crust of the earth. It is one of the harder 
minerals, scratching glass with facility, although inferior to the 
diamond. When regularly crystallized, it is called rock crystal, 
and is more or less transparent. Its numerous varieties occur 
with all colors. Arenaceous quartz is a variety, which is more 
or less easily crumbled intO grains, and is therefore of great use 
in the manufacture of glass, of which it is the principal constit-
uent. Flint is a variety, with an impalpable structure and con- 
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choidal fracture. The presence of sml1 portions of iron, man-
ganese, chrome, and other foreign substances, produces ntimeraus 
arietics, some of which arc valued as gems, such as jasper, ame-

tiiyst, aaates, cornelian, &c. rfhe sand, which is used in making 
mortar, is mostly quartz. 

Feldspar constitutes about one-tenth of the crust of the earth. 
It is less glassy in its appearance than quartz, and is not quite so 
hard. It has a pearly lustre, and is more rrequently of a greyish 
white color, although sotrietimes red, green, &c. When decom-
posed, it forms all 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 \%ith kaolin in the manufacture of the finest porcelain. 
Common clay is impure decomposed feldspar. It 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. Marl is 
a pulverulent variety, more or less mixed with particles of clay, 
and is of great use in agriculture. Calrnreous tuti is a deposit of 
this mineral from mineral springs. Carbonate of lime is easily 
distinguished from other common minerals, by the application of 
• drop of acid, which will produce effervescence. 

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

Lliica, often impropery 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 
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for common windows, nt being broken by the COOCUSS ion of a 

broadside. 
Talc, is one of the softest minerals, being very easily cut with 

a knife. it often resembles mica, but is softer, not elastic, and 
has an unctuous feel. It contains 30 to 33 per cent. of magnesia. 
One of its varieties, steatite (soapstone) occurs in extensive 
beds, and is much usd for fire places, stove-linings, &c. Talc is 

usually light green. 
Chlorite, usually dark green, differs but little from talc. It 

also contains about 30 per cent. of magnesia. 
Serpentine, is usually of some shade of green, the lighter varie- 

ties being called -  precious serpentine. It is harder than limestone. 
It receives a high polish, and when free from the cracks and 
seams, with which it usually abounds, is an elegant substitute for 
inn rbie. 

Gypsum (plaster), rock salt, and coal, are the only other min- 

erals which form any considerable portion of the earth's crust. 

Structure of the Ear/h. 

- A few explanations respecting the gcneral structure of the 
earth are here necessary. By the crust of the earth we mean so 

much as comes within the reach of observation and legitimate 
inference, which is much more than is commonly supposed by 
those who are unacquainted with Geology. The crust is composed 
essentially of solid rocks—the loam, sand, gravel, (lay, and 
other soft or loose materials, being merely a superficial covering. 

There are two kinds of rocks, differing both in structure and 

origin—the st-ratified and the unstratified. 
The stratified rocks occur in layers or strata, and were depos- 

iteci from water. Hence those which lie beneath are most an-
cient ; and where two kinds of stratified rocks occur in junction, 
the one lying under the other, their relative age is obvious. By 
this simple principle of position ,the relative age of most of the rocks 
has been determined. The various circumstances attending the de-
position may also, to a great extent, be inferred from the charac-
ter of the strata. Thin layers, of fine materials, and of very uni-

form thickness, are deposited from quiet water, and those which 
consist of coarse gravel and pebbles, are the products of agitated 
waters. The layers of the stratified rocks, originally mud, sand, 
gravel, shells, coral, &c., have since become solid by the agency 

of heat, pressure, cohesion, crystallization, &c. 
The u n stratified rocks, on the other hand, usually occur in ir- 

regular masses, sometimes overlaying other rocks, in veins cut-

ting across the layers of stratified rocks, or forming beds interpo-
sed between those strata. Modern lavas and ancient granites 
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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 beneath 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 hack 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 eruptions 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 than those which have occur-
red during the period of human history, have more or less hroker 
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 surface of the 
ground at right angles to ttie direction 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 
seacoasts, by rivers, rail-road cuttings, 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 is not 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 classifledchrono-
loicall with the same precision as the stratified rocks. Their 
age is estimated by the strata, through 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 through, and no strata have been subsequently deposited o.ier 
the igneous rock, it is very difficult to determine how ipuch more 
recent is the ineous than the stratified rock. Tireir mineral 
characters are also employed in their classification. 

These rocks occur in beds interposed bet(veen the layers of 
stratified rocks ; in d,jkes or veins, filling fissures, which cut 
through both stratified and unstratified rocks is overlying mass-
es, 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 utica. 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 it is inferred 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 
ceased. 

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 porph.yriic. 

Next, during the latter half of the secondary and during the ter-
tiary periods, were the eruptions 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 horablende 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 basalt. Many of them so strong- 
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ly resemble modern lavas, as to be distinguished froni them with 
difficulty. 

Lastly come lavas, the products of volcanoes, which a either 
extinct, that is, have not erupted within the period of human his-
tory, or are active, either constantly, or, for the most part, with 
longer or shorter intervals of repose. 

The stratified rocks. are divided into six tlasses. 
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 period of their 
depositionand that they have been subjected to the action of in-
tense heat, which has greatly altered their original structure. 

. The next in order are the pa!aeozoic 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 annuals and plants, whose 
remains are entobeçI in these rocks, have long since become ex-
tinct. 

4. The fourth class, tertiary 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-paii, &c., 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 prest ra-
ces of animated nature. 

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

* In the coarse of my Geological rambles over the state, I have heard the 
words 'primary' and 'secondary' used; the former as designatng rocks and 
minerats which have not originated from any other, and the 14ter designating 
those which have thus originated. In this sense, the Geo1oist knows of no 
'primary' rocks. Geology takes us hack to a far distant era in the history of 
the earth, since which all the rocks known to us have been derived from p-
existing materials. 
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ECONOMICAL GEOLOGY. 

Economical Geology is geology considered with reference to 
our physical wants, and consequently as a source of pecuniary 
profit. With many, the science is esteemed either exclusively or 
mainly on this account. We shalt not attempt to distnrb such 
in their opinions, since, while valuing it far more as a source of 
refined and exalted intellectual enio nietit, and as presenting to 
%iCO/ the operations of Divine Wisdom on a scale of vast magni-
tude and of inconceivable (lurat ton of tiine,—we do, equally with 
any others, value it as an aux ha ry to md ustry and cii terprize. 

Geological posit ion of vseful minerals.--The fol lowi hg gene-
ral propositions lie at the lou idat ion of all practical applications 
of geology, having reference to the question first in order, whet her 
certain minerals can be fan 1(1 in a given district. Many of the 
most useful minerals are found, in quantity, only in sonic limited 
portion of the series of rocks hefori descrihed. Thus coal oc-
curs, in workable beds, oily in the older secondary strata, and gyp-
sum and salt are never found in the primary rocks. A few, as 
brown iron ore, occur in niast of the rocks. Others, as limestone, 
constitute the whole, or im porta it port ions, of rock format ions. 

Modes of occurrence.—Another inquiry relates to the mode 
of their occurrence, and is therefore of I he tttniost practical im-
portance. Some minerals occur in beds, or layers more or less 
regularly interstratified with the layers of the stratified rocks. 
Some occur in veins, which cut acioss the rocks, wit liout refer-
ence to the stratification. Sometimes they occur in irregular 
masses ; and in other cases they are merely disseminated in small 
grains through the principal rock or in i neral. liegu lar beds and 
veins are most valuable, since they are much less likely to be 
exhausted, and often, approximate estimates may he made of 
their contents. Irregular masses may he trusted only for what 
they show, and disseminated ni reruls are not to be considered 
workable, unless in the ease of the groat value of the substances. 

Tracing fragments to their original veins or berls.—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  

their previous situation. 	A paicticel inference i. that eia''i;cd 
fragments of vaivable mine ale may S)a.eatlLe he tmuea to I sir 
source in a direction nosh at a Ii ,EIC v. at of mom 

If the fragmuents are NurylIngo ii 	me 1,1.5 u:l ummaii1s, we 
may infer thai they have not travJhs:i far fro.0 t:eir curce. But 
if they are few, small, and more lass rom ided, as if by amudi 
attrition, the' origin is more probably many tui!cs dn::t, and 
less likely to be dtseovered . Sane ve.re si a ci a ha rge mass of 
magnetic iron ore was fun ad in Lowell, wlica itev. S. IL flail 
suggested the above principle, and time result was the discovery 
of the Troy oTe. 

With the exception of ire, the metals are fonmd cliicliy in 
the pritnary, palacozomc, a a l older secondary racks. In Lu rape, 
gneiss and mica slate are I heir principal rej si e ice. These 
rocks constitute the greater part of V erniont, but in this country 
gneiss appears to be quite rkstiwto of i,meealiic ores. 

ones, OF iliON. 

Brown iiOfl aim, of vvhich brawn ham di 	ho' 	a: d gel- 
low orhre are inem. ly  vane nes oscars in a '. a ninny 01 geoi gicul 
situations. 	ilod ore occurs li'e en mCi! cli 	in \ et gram us, a mid 
is now in this process of fornam:ti,uI ut the un , : a n or a An a 5. 

Brown hteutatin' is found l.oth in On Wmary umid rc: 	rocks 
and yellow ochrc generally OeUuS i iii ii, o..sul 	a is dis- 
integration. 

This ore is usually brown, u 1(1 0 101 c.i Ii. :ru:l:.:, a. 0 

is not very hc:ivv. 	It may be d :i4nmh!.e! ty its sti 	a (tIme 
powder obtained bva file.) U161 I- ala :i 	sI 11 	liu,u: hi ais. mm 

color, and is ilemiticid a 1mb \hOv Ociro. P 	i . 	sm. u.a 0 

composer! Of peroid. ol I oi and v ,  
Absolutely pare ore cOiIams 1it -limo - 	 ci 	u p a 	n 	nllb: 
iroim. 	The 	of 110 51 11 'I (0l1 	Sir. 	vn 	I.e 	la-s ill [me 
procn es of ridamdomm. inuders the actual pnAkci VsA I,w iills 
trom this ore A ctisly c,Avarwid w10 -tuJ. lot E 4  i,e sPAUL 
for catings 11:11 ho, p u rlAy esnsijirimia tomma,m.r 

'['his o e is iou el abun1noly ilo:m_r t:,s\11-,.: n so to We 

G recn d maintanis, ti,nall\ 	111 	ii: 	. 	a Ii 	1.1 lImo 
stone d1tii1i. b (-0th thrIlavi 1 (1 Im .1  
yellow and .d oh' -v (hellOs and proldn el, .. i)VCS t img a 
bros 10511 \ (1100 fl I liisiLiO(IS 

Lrua1 kon WC mimi h-011 taO, 	ili tt5 i,(,,ls 	1. .: : Ecu- 
muigtotr, sknmiciI'i, 	l)(i!SL't. 	!]fli(Jlhtit, 	\I :mimmn4l)r 	I(mlItita11 
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Pittsford, Chittenden, Brandon, Leicester, Salisbury, Bristol, 
Monktou, Huntington, Coichester, Milton, Highgale, Swanton, 
Strafford, Sherburne, Plymouth, Putney, and Guilford. In small 
quantities, especially as an ochrey sediment, this ore is very 
extensively diffused. A few important localities, which have not 
yet been exsmined by myself or assistants, are therefore omitted 
in the following notices. 

DORSET.—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 Stockhridge limestone formation, is argillaceous, and has a 
slightly brownish tinge, with ferruginous stains. The direction of 
the strata is north and south, and the dip about 120  east. There are 
two systems of joints, which, with the planes of stratification, 
divide it into rhomboidal blocks. The vein has a direction of N 
30 E., 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 1Iountains. The vein has been 
opened by Mr. Curtis 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, consisting 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. It is the only ex-
ample of a true vein of ore, which we have seen in this forma-
tion. The redness of the ochre 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 subsequently converted into biown ore,—a 
change well known to the mineralogist to require only a combi-
nation of the red oxide of iron with water. It is very remarka-
ble that the vein has been decomposed to so great a 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 quantity, was not obtained. 

The furnace is supplied with ore, partly from Wallingford, but 
mostly from the bed in East Dorset, three miles south. The ore 
of that bed is associated with ochres and white clay, and is ouch 
comminuted. About three tons of ore are required for one ton 
of iron. 

It) 

WALLINGFORD —About half a mile east of the south village 
and of Otter Creek, is a valuable bed of ore, in a region thickly 
strewn with " hard-heads ''—bowiders 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 material ; for the next six rods, through limestone rock, 
which dips about 60c to the east, and is more or less arenaceous 
and ferruginous. For the ieinaining fifteen rods, the adit passes 
through red and i'ehlow claycy 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, 
Splendcnt, brittleç and excessively hard, scratching common 
window glass. The iron made from the purer ore is very tough. 

P1'rTsFoRD.—In our explorations in this town and in Chitten-
den, Drs. Arrnington 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 erection of the fur-
nace, 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 furnace, which is found beneath the drift, in a bed of 
yellow ochrc, associated with whute clay, and has rarely been 
penetrated : where it has been, it is found to rest on limestone. 
Furnace River, which furnishes ample water power,has cut through 
the deposit, and the ground is otherwise uneven, so that the ore 
has been removed by horizontal adits. The limestone here, as 
in other localities of ore, has a ferrugiunus 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-east from the furnace, large quantities of 
ore were 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 lumps of brown iron ore 
are abundant in the soil on thie Drury iirm, two miles south of 
Granger's furnace, near a limestone ledge. The specimens ex-
hibited appeared to be of good quality. 

Two miles north-east from the furnace, by the side of the riv-
er, is the Hitchcock bed of browii iron ore arid manganese, which 
was formerly worked by horizontal adits, penetrafitig the drift in 
the south side of the hill. 



Cu ITTaNO EN.-- 'tl CC tI (Cr1 t-east from Gre n-r furnace, 
not tar from the sv-'t 1 ia of d o tov,ni, is alttctelI ore oeu. here 
a shaft L's eel: thr a: Ii Lh, (tO h et, into a dcpos:t of claycy 
oehrus, aliite c hty, I,a:':',is .-.', and hrro,i ore. G']lerics have 
been cart led a I iti:Irei fect north a nit south (II the shaft, and to 
a lOSS dista :ce cii at no :1 vcst. The non Ii tal1erv terminates on a 
ferntiginnus hnietona rock, r hiLt dirs about 33 cast, and con-
tai as a line a 'Len vein of cotninon qua tz, and on which lie, 
con h reteLls - , sante of the ummAhvey coLt-es, white clay, frag-
flients of n- mi o:e and i n n n uancson, and occasionally siliceous sand, 
which may have insAwd troa dic didi, to ration of a rock, s ith-
out disttii mere of the :tra:ideitjotj. 

The gallery, a ha-li leads south, misses these disiutegrated stra-
ta, eei stoiielly to -!tn'- the rock on its vrcst side. At the end, 
we fon it I a hut had been an ohj: -t of a onions inquiry throughout 
this cia ret rm ion - •soticl ôcd c1f ore, two to three wards in 
ttoeet( sit, renosn' a on the limestone rock, and overlaid by the 
ochrey strata almve-im itioned. A layer of ydflo;v ochre, an inch 
or two in I Lickii sg As H -tiveeji dia Are and the rock. 

This case is a v:-rv itn 01 tan t one on many accounts. The im-
metae quantities of brown ore, which have been found in this 
rae -to from Benniiiton to the north-cast part of Addison county, 
have hiilcrto consistat of detached frnetnc ats, sometimes fine as 
san I and era vet, Lu oh cii in large ha ns. In many teds these 
fni'cents hat'' -  tarn mt ihila mixal with the drift,and are as-
50cm tel, as at \iitiliimj'orI, tvHh a :1 st a rbm I strata of ochres and 
clays, But this H the first xanipie, in this St;ite, of a solid bed 
of ore. A thoneli the Lel a :l;cars to have a northern limit in this 
mine, 3en He-c it is c-u. hrmiiLdo to the limestone strata, and ob-
vioud: wa:, a i0e the di-intoumation of the oserl) ing strata, a 
regulat ly incH led bet of the hiines;oj.e formation, it may confi-
(leatly he c.jc ito I t tat t a ill nays r he cxnausted. Another 
she it, I lu- a 	11: 	a. & (jo., so ihes the same bed about SO 
lest ftirtijrr s' alt, a - el, d:nit:' the last sea on, has furnished an 
abundant sue, -Ii of t 	or'. 	It is very oi,viourly for the interest 
of the owner to wit HInt: lahor from the attack on the solid 
rock in the not di g a N cry , and to etlicenti-ate it on this bed. We 
were iiioticr- I that Co hatit of the i-resin, owner extends only 
73 ho' t I'm Its r, to he shaft of Harrison & Co. but the bed may 
he folloe e,l i:Lfii:oly iii its cat'r:i deceut. 

Mo-h of lie mc a--u-It has u-ca reaocd front IL mine, was 
Ir--oliisi:aaten::ure with uua;a:an-t-se ; but fortu-

ne 	v'- 	-lii -c I GLove iL -: 	H of 	oou qcaIit'. 	Gran 
gel's 'lrtac 	ny S1 	1 Lu this lied—about 40 to 45 

ro-aent Mr. G. mix- 
a "ph 4 1 a -i-'-,- 	I-- 	- -- 	Anne  t - j \C 	YA K At  

out perceptible advantat:" .';ac- 1 oeernica! arrangement of Mr. 
G. is worthy of notice. The-ian is placed in a stamping machine, 
into which a s-trea:u of 'an :-r H ct;rcctcd to wash out the vitreous 
portions, ii rid the rest is re-tacIt 4. Such an art nn-a:ont may 
perhaps be in rod toed into some of our fm -yr s, in a Lie Ii there is 
much waste in the slag. 

At Lartied's for e, on Furnace River, the ore front this bed was 
formerly mixed with the magu1ic ore from New York, but is now 
used alone, affording iroi,' rhich was said to be of excellent 
quality. 

I3ISANDON.'—ui. very slieht c-xaminatioo only has yet been made 
of the rich metalliferous district in the east part of this town, 
whose prosperity is tsiai:ly the result of its rich deposit of iron 
ore, manganese and tennbk-, duveleped by the sound practical 
knowledge and eliterprize of its citizens. 

The ore-bed of Mr. C. W. Conant is associated with the same 
variety of lirnstone before noticed as accompanying similar de-
posits. The surface of the rock is very uneven,—in some places 
at or near the surhoce of the ct -olin-i—in others, at an unknown 
depth beneath the ore-bedk the bottom of winch has not been 
reached; The exact relation of the ore to the rock is not there-
fore easily determined. 

At a depth of SO or 90 feet, the ore, although mingled with 
yellow ocifre, and- sonic of it finch' comminuted, is quite free from 
admixture wit the overlying dc-posit of drift. This would seem 
to indicate a near approach to 1 he solid bed Of oe, if such there 
he, from which the fi-agunerts originated. Large nodules also 
are common, s; hose ciis ity is coxinploO lv filled with water—a fact 
which seems inconsistent with ti:' theory of a powerful igneous 
agency exerted on the hematite, subschue'stly to its original depo-
sition ; although, under great pressure, it is l'erhaps possible, that 
nodules fall of water may have been intensely heated without ex-
plosion. 711e occurrence of todulet, thus filled, was mentioned 
by the workmen as a very ccamoii oeclu sauce. They have also 
been observed i-u Ciuittoalen. 

The very ingenious asi 	-. of It. Coon at for washing 
the ore, has attracted much nt t- ii tioa fmo::u visitors. 	A long box,, 
open at both extremities, isP 	a aides perforated like a strainer, 
is made to revolve in an india: I 1::'sitiot , while P. stream of Wa-

ten passes tItrohiCli it. il:r nie is limos', a in at the upper end, 
and is, of coot-se, rolled over a:; I do'aaa'ar-ls while being wash-
ed, and falls from the luwer cxtrc nih' into n shallow vat. The 
we  tImes washed. yields 50 ru cent. of ii'on. 

LETOeST a-n. - Ve were iii onrusH the I a iJeil of brown ore has 
been opened in this town, lant i-ave not ct examined it. 



SALIsBTTRy.-_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. Jluntly. 

RTPT0N.—Somc ochrey sediment 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 
is so frequently disseminated through beds of gravel. 

BRTSTOL.—Jn 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. Sonic years since 
a descending adit was dug under this rock, which fell through 
and killed one of the laborers. A frame had been carried along, 
but it proved insufficient, when the slight cohesion of the fragile 
rock gave way. If, as we have before intimated, the limestone 
rocks associated with our brown ores are undergoing disintegra-
tion, this example should serve as a caution in all cases where 
such rocks are penetrated. In one respect the geological posi-
tiori of the Bristol ore is difl'erent from that of the beds 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 Mon kton. 

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

M0NKT0N.—About a mile north of the Bristol ore bed, and 
fifty rods north of the town line, is a bed of ore, overlaid by 
gravel, which was formerly worked very extensively. The want 
of drainage has long siace prevented the working of the bed. As 
however there is reason to believe that the ore exists in a large 
quantity, it may hereafter be deemed worth the drainage. This 
would require a cutting through gravel of 100 rods in len gth. 
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. 

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

COLCHESTER.—A s1ecinlen of brown ore having been sent from 
the east part of this town, we visited the locality and found the 
ore abundant. It is found in land belonging to Mr. Barnes, on 
the southerly slope of a hill, in an ochrey gravel, overlying a 
siliceous liniestone. Through an extent of several acres, lumps  
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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. 

MILT0N.—W1111e in this town we were hospitably entertained 
by A. G. W!iittemore, 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 tods along the river bank. Whether 
it will be found in workable quantity is uncertain. 

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

STRAFFORD.—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 l)lants.  It has 
resulted from the decomposition of the pyrites, and is of little 
or no economical importance. 

SHERBURNE.—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 the accumulation of iron rust 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 Oxide 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 puitnitive 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 taicose 
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. Varieties, which are deficient in lus-
tre, are called rca oxide of iron, and if fibrous, red hematite. 
It may always he known from other ores of iron by its streak, 
which is red. Red ocitre resulis from the disintegration of this 
ore. 

Magnetic 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 7 0 pet' cent, of 
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iron and 20 per ccat. of oxv :i. 	 n'lle ore, ausoldteIV pure, 
would contain nearly 	:er cent. 	i;os—tLe remainder be- 
ing OX) gee. 

Manetic ore is wijaIr disgnrsc 	on h a larc Oi t of the 
State, eithc r as snadi octahedral crvj in tile tl'osc and chlo-
rite slates, or rre''oiar fi me avi P irmauL ats, or as jron 
Solid. The follo in hre sonic of the ton is in viiieh it has been 
observed : Pis nouth, oe1)ridje, Uethcl, Rochester, Chester, 
II U ntington, Brid1n. rt, Add a, IT: mc . lie tin d, and Brandon. 
Some of these are named only bee use the small cuaititjes obser-
ved by their ii Imahi ta ills have raised mince or less of expectation. 

PI,YssouTIi.—ALout 50 reds smith of the north hue of this town, 
a mixture of macantic and specular ores has recently been dis-
covered opposite the house of Mr. Kennedy, on in ad of Mr. Oba-
diah Spaulding. It is on the vest side of a bill in limestone at 
its junction with taleose slate. The iOWc r p irt of the hill is lime-
stone, and at an elcvatien of 00 feet above i he road, thìe slate 
appears dipping O east into the neni etmimi. rff strata adjacent 
to the limestone are filled with cr stals of mnagi ctC ore, and a 
rich vein of the mixed ores is ii the Immneston. More or less ore 
appears in several j'arts of the latter rach acne the base of the 
mountain. A pcchnimmery ox: ioratioa may he made c,ith little 
expense by reniovingz, the loose materials of the surfisee down-
wards across the stratification. The ct!' 1'(141 veins and depos - 
its of ore in this town, we I move not yet cxiii mind, 

STOI'KURIDGE.—A rolled feminoiii, six i-n- a hirnets r, of 
a very rich corn pact ore, was fon id by I)r. Far', near his rciden cc. 
As the fragment was foe ad almie. there is little ras ,a to hope 
for the discovery of the orirsimm-d '.ein. 

Be'i'u EL.—IiOO. E. 1). Briar_s of lMcilcster s!ieved us somiìe 
fragments of heavy ore from the west part of Datimel. The frag -
ments were numerous and 0050105, aol the oririnal vein is 
probably not far dista at. 

Rocnns'rna—A bout t wiles c at of the vii! ge is a bill of a 
hard serpentine rocP, ]"I the 101) of e. lice is a lar.ie irregular mass 
of chlorite, coiitai niog the ore thickly disseminated, mostly in 
crystals. The mass of chlorite is a rod hi a a el three rods ii 
lengh. A large qumantity of loose erracls oc mr in a Jisi.utearatc ci 
portion of the cliloiite. A portmon of ,  ti;eec Inca flatermais, 
having been washed, were reduced at Li: rein. ar cl side I about 
20 per cent, of good ira:'. Mr. Coo''er, one of the owners, 
sheweel me a razor, which lue had n'sie from some or tIme ore 
red need in a Liackani u's forge. 

Cuas'raic—Dr. Robldus, of tie merth '.ili:mt', slieeveul me 
crystals of this are tlnckiy (lNsenminateei ma chlorite, and similar 
to the Jochcuem me.  
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WARREN.—In the northwest part of this town, on land of 
Mr. Pierce, a quantity of magnetic ore was discovered by Wrn. 
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 directionbeing north 
and south. Fragments of the slate, with irregular thin ribbons 
of ore, are enveloped in the quartz. Pioceeding up the hill we saw 
numerous fragrneiits of quartz containing lanminte of ore. Near 
the summit, the ledge is exposed, "wheTc'Mr. T. had taken out 
100 lbs. of good ore, which appeared to be a vein, but termin-
ated abruptly at both extremitis, 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. 

HuNTINGT0N.—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 rich vein of ore. But we are compelled to say that the indi-
cations of magnetic ore are not very encouraging. 

BRIDPORT.—OI1 Snake Mountain Mr. Frost found in the soil 
a fragment of rich granular ore. There is little encouragement 
to look for its source. 

AnrnsoN.—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 t'he 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. 

HANc0cK.—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. Proceedirmmz from H. to Middlebury 
immediately after a shower, I traced this sand continuously from 
H. to two miles west of the summit of the mountain. Its origin 
ig probably in the small crystals of ore, which are extensively, 
although not thickly, disseminated in the talcose slate of this re-
gion. Although large quantities 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. 

BRAND0N.—On the top of the Green Mountain in the east part 
of Brandon, in hornblende slate, is a vein 8 feet wide, consisting 



ofa mixture of hornblende and magnetic ore, with a direction of 
north and south, parallel to the strata of slate. Owing to the fusi-
bility of the horriblende, several hundred weight, which were put 
into a forge, became a very liquid slag, no iron settli,ig from it. 

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

FRANKLIN Co. AND MILT0N.—In the north-west part of Milton, 
on land of Mr. Orange Phelps, is a valuable bed of the variety 
red oxide of iron, in a cream co!ored siliceous limestone, within 
a few rods of the margin of Lake Champlain. The ore is 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 lO or 1 
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 
land, a few rods north-west of the village of West Berkshire. It 
is in a talcese 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 only say that there is 
encouragement for exploration. Messrs. Hail and Thompson ex-
amined another locality a mile south-west of this, and a third in 
a north-east direction, in this town. rfl)ey  also found the same 
in Fairfield. 

It 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 expect the 
discovery of ore in other portions of this line, which extends from 
the north-west corner of Milton through Berkshire into Canada. 

CHITTENDCN.—Ifl 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 
pomt of view, since the crystals have the form proper to the mag- 

netic ore. Although regular octahedrons, they yield a red streak, 
and do not affect the m'agnet. It is a case of pseudomorphism, 
probably by chemical change of the protoxide of iron in the 
i,originally) magntic 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. 

RUTLAND.—AL Sutherland's Falls, Mr. Jos. I-Iumphrey 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. 

BRANDON.—GOOd specimens of this ore have been brought to 
me from the mountain in the east part of the town. It is associ-
ated with calcareous spar, and is found in irregular masses. 

M1DDLEBUitY.-011 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 irregulaL' lamin. It will not prdbably 
be found in quantity. 

Small laminm have also been found in Avery's Gore, near Lin- 
col n. 

CHTtOMJC 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 in formed, 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 mine'tal. 

MAN G ANF SE. 

The most important ores of manganese are pyrolusite and psi-

tomelane. They occur both in primitive and and secondary for-
inations, often associated with brown iron ore, and mixed with 
each oilier. 

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 pyrol usite. It 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 that it is more 
esteemed in the market. 



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. Chlorine gas is 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 litne, 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 
purified, closed for a few hours, and then ventilated. Ink and 
most vegetable stains may be removed from printed books and 
white cloths without injury. 

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 arnethystine color, and a larger quantity gives a black color. 
It is 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 pyrolusite, absolutely pure, will disengage 
about 81 parts of chlorine. 

When manganese was first discovered in this State, the use of 
it was not known. In Bennington, many tons of it were 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 
only result any chemist would have predicted, viz: a most intense 
heat in consequence of the oxygen disengaged from it by the or-
dinary heat of the furnace. 

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. It is used in England. Specimens have been re-
ceived from two or three localities in this State, which have not 
been examined. Their value must of course depend on the puri-
ty and quantity of the manganese wad. 

The best manganese is worth $30 per ton. 
Manganese occurs in Bennington, Wallingford, Castleton, 

Pittsford, Chittenden, Brandon, Gosheri, Bristol, Monklon, and 
Plymouth, and may probably be found in many other towns. The 
psilomelane is more abundant in most cases than the pyrolusite. 

WALLTNGvORD.—Its situation here has been described, as asso-
ciated with brown iron ore. It has been obtained only as inti-
mately mixed with that ore, and is not used. 

PITTsF0RD.—In the Hitchcock ore-bed, before mentioned, it 
was formerly obtained in quantity. The bed is not worked at 
oTesent. 
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CrnTTENDaN.—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 manganese 
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-easi 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, is a calciferous 
quartz rock. If the calcareous portion were dissolved and wash-
ed away, it would leave an arenaceous quartz, like that which 
contains 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 Connecticut, describes the rich beds of 
brown ore, which are there found in a continuation of the Ver-
mont range, as interstratified 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 maybe proper to state, that, in the examination of the interesting ore-

beds of Chiilenden, I was accompanied by President Hitchcock, who must 
therefore come in for a share ("the lion's share") of the merit, if any there 
be, of these iovestigatiOfls. 
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The vein above mentioned, which probably contains a great 
quantity of excellent manganese, unfortunately requires expen-
iive drainage before it can be worked, and has therefore been 
abandoned. 

BRAND0N.—Immense quantities 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. 

BIusTo1.—Manganese occurs in the brown iron ore-bed, as 
before described, much contaminated with iron ore. Also a frag-
nient 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 pyrites, 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. Althou g h 
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. 

STRAPFORP.—Mr. Reynolds, agent of the copperas works, has 
discovered native copper in small quantity on Copperas lull. 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 pyrites 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. 

Minute 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 ori g in of this specimen,—that it 
may have been placed in the ground for deception: the situation of the 
4endritie coatings is matter of personal obervation. 
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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 palteozoic and older 
secondary 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 destitute' of silver. It is 
most common in primitive rocks 

Galena has been found in small quantity inThetford, Morris-
town, Chittenden, Middlebury, and Brandon. It is not probable 
that it will he found in quantity, but it is probable that it contains 
silver. Specimens will be analyzed as soon as practicable. So 
smaTi, 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 palmozoic 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 least 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 & 
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 them 
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 Tab'ose slate, as 
in the Southern States. Iron pyrites is 'frequently mistaken for 
gold ; we have already mentioned its characters which distin-
guish it from the precious metal: it has 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 oW. 

SoIERsET.—Some years since, President Hitchcock obtained 
a few particles of gold from the Soil in this town. It has been 



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 nsa product of the palozoic 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 settled in the negative. No 
coal formation exists in Vi rrnonl, 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 
cc indication of coal" is the visible presence of it in beds alterna-
ting with the rocky strata. 

NoRwIcH.—The existence of anthracite in this town had been 
published in Mr. Thompson's Gazetteer. Dr. Daviho has 
given much attention to the minerals of this vicinity, informed us 
that about half a bushel was obtained frorn thin layers in argilla-
ceous slate, in the northwest part of the town. The fact is 
therefore well authenticated. 

HINESBUROH.—Mr. R. M. Owen of Williston informed me 
that on his land in Fl. there was a bed of coal. From his de-
cription of it, I think it possible that there may he some brown 

coal there. 
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- 	 SALT. 

This valuable substance is found in solid deposits in the New 
Red Sandstone and in tjie Tertiary strata, as well as in some 
intermediate formations. In New York, salt springs issue from 
the pala3ozoic rpck, but 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 believe the boring 
for salt in the capital of the State, some years since, was satis-
factory to all concerned. 

cypsuM. 

Gypsum (Plaster of Paris) occurs in the tertiary, New Red Sand 
stone, and some of the palaozoic formations. Probably it will 
not be found in quantity in any of the rocks 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. 

GliAPIIITE. 

This valuable mineral occurs mostly in primary and paimBozoic 
rocks. It consists chiefly of carbon, about 96 per cent., with a 
little iron. It is improperly called black-lead, or pluinbago. 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 BRANDON is a locality, which we have not 
yet examined, but which is probably valuable. The specimens, 
which we have seen, are argillaceous ; a property, which will be 
of little or no injury to the article. In Noiiwicn, Dr. Davis 
shewed me specimens of iinpEre graphite in mica slate, said to 
exist in large quantity. In hUNTINGTON impure graphite also 
occurs. At Larrabee's Point in Shorehani, 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. 

Ore 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 entered 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 weeks in the 
year, sometimes yielding to the amount of .I50,O0Oto 400,000. 
The price in London has been about '.00 per lb. The Bran-
don graphite is retailed in this state at 12 cents per pound. 

OCURES. 

Yellow or brown ochre results from the disintegration of brown 
iron ore, and red ochre from the specular or red oxide of iron. 
They contain also more or less of clay. Artificial ochres may be 
made by pulverizing these ores, and the yellow ochre may be con-
verted into the red by the heat of a reverberatory furnace. A red 
chalk, which is used by carpenters, is probably prepared from 
pulverized red oxide of iron with sufficient clay to give it cohe-
sion ; but the process is said to be secret. 

The characters and situation of many beds of ochre, as con-
nected with the iron ore beds, have been described. None of 
these, however, are now wrought to any considerable extent. 
The proximity of BENNINGTON to a market, and the vast quantity 
existing there, will probably, for some time to come, give it the 
advantage. About 500 tons per annum are prepared here. Mr. 
Adams, who prepares 00 tons per year, very obligingly accom-
panied me to his ochre-bed, and showed the process of prepa-
ration. 

The works are about one and a half miles north-east from the 
east village of Bennington, on the west side of a hill of drift, 
which is thickly covered with quartz bowlders. The earth, con-
sisting of yellow ochre and sand found beneath the drift, is re-
moved through adits, which enter the side of the hill. This is 
done during the winter, and the process of preparation occupies 
the summer. The crude ochire is placed in an elevated vat of 
water, and broken up and thoroughly mixed with the water, by a 
frame revolving by water power. The sand settles, and the oehre 
is drawn off into vats a little lower. Here it stands long enough 
for a complete separation of the sand, when the ochre is drawn 
off into other vats, where it stands until it has subsided from the 
water, which is then drawn off from the oehrey sediment. The 
wet ochre is then shovelled into shallow trays, in which it is first 
dried by the sun, and subsequently on shelves under a roof. A 
stone mill reduces the lumps to all impalpable powder, which is 
put up in casks containing 800 lbs., and sold at $5.00 per ton. 

Other beds of ochre and brown iron ore exist in the immediate 
vicinity. The bottom of the bed now wrought has not been 
reached. 
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N OULD INC-SAND. 

Very good moulding-sand is found in Middlebury, about 80 
rods 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 inferior only to the WTaterford sand. A 
mile south-east from Grcensborough mills, on land of Mr. Hale, 
is a ridge of moulding-sand, apparently of excellent quality, but 
I am not aware that it has been tested. 'On the low sandy grounds 
south of Larnoille village, may perhaps be found a sand suitable 
for this purpose. 

ROOFING AND WRITING-SLATES. 

The south-east part of this state has justly been celebrated for 
its roofing slates. There are several quarries in 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 
Brattieborough rail-road vill 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 jourualisel, v1iicll cannot be introduced here. 

To Messrs. C. C. Frost of Brattleborough 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. 

GUILI'oiin.—BruCe's quarry Ims been very extensively wrought, 
but at present Only one person is emplo y ed in getting out slates. 
The lamina (strata ) are very regular--have a direction of north 
53 cast, and di[) vcst. Constituting an elevated ridge, ,  par-

allel to and wiLin five to ten rods of an excellent toad, they are 
quarried and removed with great facility. The layers are very 
unifori, and slates of any required dimensions may be obtained. 
On account of a fine grit, they cannot be planed and used for 
writing-slat es. 

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

ledges of slate in this town have 
been worked to meet ocerisiolial demands. 



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. 

FAIRHAVEN.—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 I-Iubbardton. 

FLAOG INC-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. 

WHET STONES. 

In the south part of Stockbridge, on land of Mr. Esty, is 
fine-grained Talcose slate, in vhich the quartz is arenaceous. Va-
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, NewYork, 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 quartz rock differs little from 
the Potsdam sandstone, except in being more compact ; but it is 
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. It is a 
variety of talc, eithergranular, or composed of small elongated im-
perfect crystals. About one-third of it is magnesia, and the r€st 
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. It 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 notice.d 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. 

GRAFTO.—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 



summit of a lofty,  bill. The soapstone is in irregular and nearly 
horizontal beds. At the tippet' quarry it is of the finest quality. 
IIere it is partly,  mterstranhed and partly overlaid with thin stra-
ta of dark green lalcose slate, above which are conformable strata 
of hornbleude slate, twelve feet tuck, with a slight dip to the east. 
In the lower quarry, one-quarter of a nille to the north-cast, the 
beds are thicker and probably inexhaustible, but the quality is 
said to he not quite equal to that of the other quarry. The blocks 
are cut out with a drill, (one man being able to cut about eight 
square feet per (lay.) and then split from beneath in the planes 
of stratification. Large quantities are carried to Bellows' Falls, 
and thence down the Connecticut river. 

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

BeTHEL—in the west part of this town is a valuable quarry, 
which has been examiced by Messrs 1-Lill and Thompson, since 
the preparation of their report. Aetinolite, associated with this 
steatite and of a very fine quality in abundance, will interest the 
mineralogist. 

1oCIIESTER.—Tfl the south-east part of this town is a quarry 
whielf is not wrought at present, aitnough the stone is of excel-
lent quality. 

sCrip ENT IN C. 

This mineral is similar, in its composition, to soapstone, with 
the addition of vvn ter  chemicaily combined. It is harder than 
marble, as a substitute for which it is sometimes used. The 
color is almost invariably some simade of green, the lighter and 
more translucent varieties being called ' precious serpentine,' and 
the dark varieties, conunna serpentine.' 

On account of the irnn'emmro quantities in sonic of the towns 
cast of the won ritains, as in Cavendih, Roxburv, Lowell, &c., 
the questiOn of ts utiIty is €if rent iei'rtanec. A serious prac-
tical obectioii is that the rock is usmmllv traversed iii every direc-
tion by numerous seams, vhioh stlit it into email irregular frag-
ments. Occasionally, however, sohd masses occur, but ninny of 
these are traversed by rntilnr srq s of itchtcr color, which so 
much resemble cracks as to alTect the sale of an article not yet 
well understood III the market. Ohectirjn has been made on ac-
count of its harlan ss, hut this nuelity may increase the value 
nearly in the same ratio in which it ml creases the expense of pol- 

ished slabs. 	This stone takes a Lao polish, and is richly col- 

ored. 	lor apotilecnries' counters it is peculiarly valuable, not 

being afleeled by acmds, 

ROXBURY.—OnC of the most valuable localities of serpentine is 
in this town, about hulf a mile south of the village, on the north-
west side of a small pond. There are indistinct traces of a 
stratification (?) eoeiforrnnhle to that of t1e taleose slate in which 
it lies. Tile ledge appears to be very compact and unusually 
free from flaws, and will, no doubt, be valuable whenever lux-
ury shall be willing to nieet the expense of polishing. It is 
probable that blocks of any required dimensions may be obtained. 
The quantity is inexhaustible. Small xeins of a light yellowish 
green variety occur, which will furnish the mineralogist with 
specimens of extreme beauty. 'Illc rock has not yet been quar-
ried, but a few blasts have been put in to dc'velope its characters. 

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

NoRTIIFIErD.—Prubably in the same range with the Roxbury 
serpentine, is a hedic in the west part of this town. A specimen 
was shewu to us in Mr. Pierce's store, which was of fine quality. 

RoCHFSTETI.—ThIe chloride bed of iron ore before described 
is in a hilt of a hard red variety of serpentine, which is traversed 
by seams in such numbers, fimat it is of no value, even at a 
depth of :30 or 40 feet below the surface. 

CAvENDISI!.—Serpeutiae has been quarried in Proctorsville by 
Mr. Proctor, and large and decant slabs have been polished. 
We have riot yet examili ned Mr. P.s quarry. On the north side of 
the road, half a mile west of Proctorevihie, is a large mountain 
of common serpentine, containing horrihiendic and talciferous 
varieties. 

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

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 varieties are not very numerous as compared with 
the quantity. They de;iend on I he cbiemnicnl composition, color, 
structure, and geo!oiea posit ion. Of the chemical composition 
it would be premature to offer any remarks in anticipation of the 
aqalyses. it is tronabie, however, that a portion of the white 
marbles are mmigmiesian, that is, arc composed of carbonate of 
magnesia and carbonate of lime. Such will not prove as durable, 
as those which are Corn nosed wholly of carbonate of lime, the 
former beirmg more friable. 

The principal varieties are Ilic following : pure white ; white 
with thin clouds of greyish blue ; greyish blue, often moore 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. S. 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 granular structure, which is occa-
sioned by the great proportion of comminuted fragments of or-
ganic remains, in 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 marble. 

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 prinlary 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 MORETOWN, but my assistants, who have examined 
it, report that it consists only of a stratum not exceeding two 
feet in thickness, and is not workable. In WEATHERSFIELD is a 
white granular limestone, which is used for lime, but which per -
haps might furnish white marble. In PLYMOUTh, besides the 
white limestone, which possibly might furnish marbie, is the 
beautiful, variegated marble, now well known ; but we have not 
yet visited the quarry. 

Taconic Marbles. 

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

DORsET.—Most of the white I Manchester marble,' so called 
because 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 difficult, while retracing in memory our visit to the quar-
ry, which is situated near the cavd in the south side and upper 
part of the mountain, to consider it simply inits economical rela-
tions, so picturesque, when viewed froiii the east village of 
Manchester, is the situation of the snow-white rocks surrounded 
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 Taconie 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 in an exceedingly hot 
day and in a sultry stagnation of the air, which preceded the 

6 



4 

shower already seen approaching far off in the south, Avas greatly 
facilitated by the winding road, which hat 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 various 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 feet. 

RUTLANB.—OrI 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 talc, 
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. Suet-
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 is 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 
ofgreyish blue marble, beneath which are fine-grained pure, white 
beds, one to four feet thick, dipping about I 5 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 qmmarmies of Dr. S. and Mr. B., the hill is a contin-
uous range of marble, which can newer be exhausted. A few 
rods north of Mr. B.'s quarry, the strata-are deflected to the north-
east, and the marblb disappears. 

Ormsby's quarry, at Sutherland's falls, a few rods southiof the 
Pittsford line, furnishes a fine granular white marble with cloud-
like veins of areyish blue. This beautiful variety is called at the 
quarry "Italian marble." Fine slabs of this and other marbles 
ftom the vicinity were shewn us by Mr. Joseph Humphrey, at the 
finishing shop. In 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-
thent' which is destined to convert this romantic spot into a gi-
gantic hive of buzzing factories. 

PJTTSFORD.—In the north part of this town, near the Brandon 
line, is a bill of marble, vhich we observed for a hundred rod -s 
in length. This marble also is finely granular, white at the north 
opening, with very thick but irregular beds, having a talcose coat-
ing. At the principal quarry farther south, the greysh blue vari-
ety prevails, a noble specimen of which is the neat and elegant 
marble mansion 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 lull, the blocks are removed with great 
facility. This marble is frequently called 'Brandon marble,' be-
cause manufactured in Brandon. 

BRANDON.—In the west part of this town are two adjacent 
quarries of statuary marble. It is of a pure white, and very fine 
grained ; but many of the strata are too thin to furnish blocks of 
the largest required dimensions. Like much of the white marble 
in the other quarries of this region, it is highly saccharine, or more 
properly saccha roid —that is, resembling the whitest loaf-sugar. 

MIDDLEBURY.—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 qua tried in the village.. Mr. Daniel Judd has 
a hall-table of the greyish blue variety, with a high polish, beauti-
fully mottled with shades of difibrent intensity. This stone was 
quarried under the bridge in Otter Creek. 

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 

SHOREHAM.-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 lilaclurea 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. 

BENs0N.—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. Oi'rin 
Benson. Such stones as this specimen would undoubtedly take 
a brilliant polish, and become of a deep jet color. 

NORTu HERO.—WC 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 LAMOTTE.—OUr visit to this island was highly interest-
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 inhabitants 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 
Swariton by Wm. 'Tan 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 $5839. 

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 60. 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 tine drift 
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agency. Rough or hewn blocks from this quarry are used as 
building stones in the village. A new meeting-house, the school 
house, and house and barn of Ira Hill, Esq., are examples. The 
front of the latter building exhibits many fine Maclureas 

Cook's quarry is in the south-east part of the island. Here 
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-east extremity 
of this quarry, we find thick beds consisting mostly of comminu-
ted fragments of corals, with encrinites, &c. Next is a stratum 
two feet thick, less compact, and of a grey color. Above this are 
the principal beds of the quarry, containing Maclureas abundant-
ly and connniinuted corals. Above the quarry is a limestone 
rock, not suitable for marble, containing large Orthocejas. 

Fisk's quarry is on the southwest side of the island, very con-
veniently situated on the margin of the lake, with a wharf for ship-
ping. This is the most extensive marble quarry in Vermont, and 
was wrought before the war of the Revolution. Mr. Fisk polite-
ly shewed us the points of interest, and we regretted that our ar -
rangements did not permit us to accept his proffered hospitality. 

The direction of the strata is nearly north and south, with an 
easterly dip of 50 or 61. The rocks to a thickness of at least fif-
ty feet consist chiefly of fragments of corals, with the Maclureas 
in abundance, and some small Orthoceras andother chambered 
shells. One Maelurea was seven inches in diameter. Blocks of 
marble of any required dimensions are obtained with ease. 

SWANTON.—In this town is a light dove-colored marble, belong-
ing to another member of the Champlain division, which has been 
examined by my assistants. 

Limestone. 

This rock exists, in various sit'uations and degrees of purity, in 
a majority of the towns in the State. It will therefore be impos-
sible at present to go into all the details of its distribution and 
use, and our remarks must be restricted to the more general state-
ments, which are necessary in addition to the foregoing sketch of 
our marbles. We shaU here consider it only as the source of 
lime. 

The varieties, which depend on the presence of other ingredi-
ents than carbonate of lime, have peculiarities, a knowledge of 
which is of great importance for practical purposes. The varie-
ties are, besides common limestone or carbonate of lime without 
any important portion of impurities, magnesian limestone, argilla-
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.. 



46 

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 cent. of carbonic acid. When a fragment is immersed in any 
of the common acids, the latter constituent is expelled in a gase-
ous form,.producing effervescence. A strong red heat also drives 
off the carbonic acid, leaving the quicklirne which cannot be 
melted by any degree of heat that can he produced in a kiln or 
furnace. The familiar process of slacking lime depends on its af-
finity for water, with which it combines with great enery, dri-
ving it from the vapor of the air, if not otherwise supplied. In 
this process the properties of the water are entirely changed, so 
that the slacked lime may be as dry as the caustic lime. Slacked 
lime, called by the chemist hydrate of lime, has the property of 
slowly combining with siliceous sand, forming a hard silicate of 
lime, and on this property the use of mortar depends. Lime al-
so combines with carbonic acid gas, arid will take it from the air, 
which contains only one-tenth per cent, of this gas. Wheii quick-
lime or slacked lime is spread on land, it is thus converted into 
the same substance which it was before burning. The burning 
of it into lime, however, had reduced it to a state of subdivision 
far more minute than could have been done by mechanical agen-
cy, and therefore more beneficial. 

Magnesian carbonate of lime usually contains 30 or 40 per 
cent, of carbonate of magnesia. Although the stone is less dura-
ble, the mortar made from it is said to be more so. Lime made 
from it is injurious to land, if used in large quantities ; but the in-
jurious effects are exhausted in two years, and the beneficial ef-
fects continue. If used in less quantities than common lime, it 
is not injurious. Acids and heat have the same effect on this va-
riety as on common carbonate of lime. The product of the kiln 
consists of about two-thirds quicklime and one-third calcined 
magnesia. 

Argillaceous carbonate of lime contains clay, the presence of 
which may be detected by its peculiar odor, when moistened by 
the breath. The per centage of clay is variable. Its presence 
is not likely to have much effect on the lime, unless to give it the 
properties of water cement. 

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 diminish the strength of 
the mortar made from this lime. The mortar will be more or 
less colored by the sand pre-existing in the rock, and will not re-
quire so much sand as a fat lime. Before attempting to make 
lime from a bed of siliceous limestone, specimens of the bed 
should be analysed, if there be any doubt whether it contains 
sufficient lime. 
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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 substanee, yet when mixed with snd 1  the niixture 
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 inti 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 
persons 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, occasioned 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 hydraulic 
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 cent, 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 hitnestones 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 method. 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 parson 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 knovldgQ of chiistry 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 perpetual kiln, (that is, 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 
estimated from the scale of English feet, produces 250 bushels 
daily. 

Fig. 2. 	 Fig. 3. 

-o 	2O 

EXPLANATJONS._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, ci, ci, d, ci, are openings for withdrawing 
the lime ; c, c, c, c, c, are the furnaces, whose 
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: the 
outside is rough stone.  
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PinflaI7J Lirnestoncs. 

Mica Slate Limestone—This is a greyislI blue siliëeous lime-
stone, with a brown, arittv, eai'thv surface 'a here weathered. it 
is abundantly interstratifled yitli the strata of the mica slate and 
argillaceous slate formations. These formations occupy ipost of 
the eastern part of the State. viz : all that part which lies cast of 

h the talcose slate formation. Teir western Loundary, so far as I 
have observcl it, is as follows ; beginning at the north, in the 
east part of Craftsbury, I have traced it in a direct line to Mont-
pelier, a mile east of the village : it runs east of Berlin and 
Northfield, between Bethel and Royalton, through the vest 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 seen this limestnne in the follow-
ing towns, in most of them abundantly ; viz : Vernon, Guilford, 
Brattleboro, Dummerston, Weathersfiehl, Reading, Woodstock, 
Barnard, Norwich, Sharon, Royalton, Stratford, Montpelier, Ca-
lais, Monroe, 1-Jardwick, 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 BxRNnn, 

where, at the suggestion of Dr. Fay of Stockbridge, attempts 
have been made, some of which have been successful. It is 
found to yield a very strong lime. We have above remarked on 
the difficulty of burning it. 

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

In WEATII E!tsi'IELI) is a prire white limestone, much used, 
whose geological position needs farther examination. It is with-
in the limits of the mica slate formation. 

In the west part of \Vmu'rr 	h;Mitre l)1cik 	of rliite lime- 
stone, which is of as eeL importance to tlni. t, tiej UI thic tatate. 
Unfortunately its utility is touch circwnscrihcd by the bad roads 
in its vicinity. 



7ilcosc ,Sie/e L, test cite. ( cc'r ieuiI patches of nearly or 
quite pure whit'' granular lnesioue t''(ur it' the' priniary talcose 
slate, as in Pj,Y 3i ,, , rTu u d i;c south rart Of I 	 where 
it is burned in Ia:''e (alantitil s. 	The hhxrmn"it bct of white 
limestone, mentiojed on pae 41, is ia this tormatujn. 

T. W. Strong, Esq., 01 liutiiind , itifortied us that on the top 
of the Green Mountains, in the south part of Stockbridge, is an 
extensive ledge of white limestone. It is probably associated 
with talcose slate. 

Taconic Liatestones. 

These limestones constitute a large portion of the Taconic sys-
tem, which occupies most of the State west of the Green Moun-. 
tains. They alternate with argillaceous and talcose slates, the lat-
ter of which, north of Addison Co.. a pical  s to take the place of 
the lirricstones for the most part. After what has been said of 
the marbles of this system, !ittk need be added in this report. 
The most compact varieties are preferied for making lime. It 
will of course be important to ascertain which of these liniestones 
are niagnesian, that in the selccion reference may be had to the 
use to be made of the lime. Nearly every town in this extensive 
district contains inexhaustible quantities of stone suitable for ma-
king the best fat lime. 

Champlain Limestone. 

The characters of We limestones hitive been sufficiently 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. The name has sometimes been 
extended to oilier pulveruietit depnstts. 

Owing to the fineness of the particles, marl may be used in the 
same manlier as We for agrtcultural curposes. Supposing, as in 
the case of lime, it has been ascertaitted that it is wanted in a 
given soil, the quantity required vill of course depend on the 
quantity of clay in the marl. It is oh ions also that maths aboun-
ding with clay will be more beneficial to light than to stiff soils,  

since it will serve both as a corrective and a fertilizer. Much of 
the brown clay v cst ol tIm C reCn,IoUnta1flS is more or less mar-
lv and amy therefore be applied with the greater advantage to 
sandy soils. On the otlini' hand, inner beds of marl are nearly 
pure carlunate of lIme, and cqWy usiul for navy soils, which 
are (leticient in I tme. 

The northern part of the State has been found, by Messrs. 
Thompson and WL to aluuiitd in ttta i-beds. odiicll are destined 
to he a source of wealth to the fartitinc ntcrCst for ngeS to come, 

Maca. 

This term is very gonemlly appivi through this State to those 
deposits of vegewWu matter in ssvanipv grounds, wInch may en-
rich the lands of the prarti ti 1a:ui r, 'hut have fumnishel only 'a 
bone of content ion' to wanc net iiit'I ad el:eiiiists. Indisposed to 
enlist in the war among hi lii, P linus, a id huinic, crcnic, and 
apocrenic acids, we mrelv nUn Ic to this important subcct, for 
the purpose of cnlii tar to it the at cation of an agricultural com-
munity, and shall not even suggest at present a inorecorrect name 
than ino'ck. 

We have not vet see'i a i'cl of rctitiiic peat, and even the 
sphagnous swamp, in the top r f Snake Mountain in \VEYJIIUDGE, 

consists only of a thin, hal f-liquid. hiht browin slimy mass, w'hich 
has been penetrated by etolee ttveutv or thirty feet, without reach-
ing the bottom. But depoSItS of regetal'l' matter suitable for ag-
ricultural pi irjascs a me com'anl . frcquciitiv overlvi hg beds of marl. 

Many of them j j ,,jve  been exat ntied by Alesms. lIeU and l'iiornpsou. 
If these stit'tnuc s are usc. I vjtiuetu t mixture in their natural 

state, the effect may disa po t t ti farmer, since, from their 'slow 
decay, the ferti!izi'e ifi tine will 'c up.triioIlahlv slow. Peat 
is often neid, and wiil he in lrns. ,idest 150 t-il is neutralized 
by lime. If muck h mixed wit it ' elf it 'at :tbt of barn-) aid ma-
nure, and the bin b coverel vilit a layer ef murk to prevent 
the escape of vrtlg ic n jxwj w e, the w!mel will he as valuable as 
so much untnixed it i] innpnrp. ,\tii We f'!tiiftitatiOtt has 
gone on sudicienlie. Iii cc. or marl ftotn the la Is "NA oft e,n tie-
comnany the tunci .n'; edt'I to umivatt loge. 

iv. 

Common clan YOW AT tie irrimfn hue of bricks and of 

coarse earthen ware. is s o 	mceil''!.itinted, that a particular 
description is httlfleICE etry t ' 1 1 )i , r'r'nrt . 	S'mnc of our C1IIVS con- 
tain carbonate of lime, aid h. Ilcimie c q''r tel ifliO otmukliuie in 

burning, aficrwni Is 	at t't hi: LS 'it': hm. It iti'av easily 



be detcc1cct b y the 	 vcscence when a piece of many clay is 
placed iii iii emir or (hide oil of vitriol. 

Xeolii is know 1 i IrEne i arts of the State as ' white clay,' 
putty,' Soc.. 1 ie boils I ug It en cal lcd I pa tt%'-beds.' It is of 

creat vele in the ot t:re of lire-bricks, stone-ware, the best 
kinds of pottery, a nt fine porcela a. It occurs in Bennington, 
East ])orset, South aii no ford, Rutland, Cliittenden, Brandon, 
and Monkton. 

BEN NINGTON.--Jalf a mile north-cast of the east village is a de-
posit of excellent .a lii, which supplies the nianufactory of Nor-
toil & Fenton in the vihllge. This bed is overlaid by drift, but 
the s1ate of the exeovictni did not admit of an examination of its 
structure. Mr. F. very obligingly sliewed us the material, and the. 
ware in various staes of process, and gave the desired informa-
tion with illustrative specimens. With a public spirit more praise-
worthy than counnon, Mr. F. freely communicates the valuable 
results of his experience. 

Fm fire-bricks, the kaolin is made into paste with water, from 
which bricks are formed and burnt. These bricks, retaining the 
whiteness of the kaolin, 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. This 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 ;vliite and hard, and '' hen fractured shew 
their ConlpOsitiOu of broken clay-brick and kaolin. 

Other hinds of pottery are here manufactured, and a great va-
rietv of articles of stone-wae. The latter was made with a mix-
ture of kiohi and aicuaceous quartz. But since our visit, im-
provenlents have been made, both in the construction of the 
works and in the processes, and I therefore take the liberty of 
inserti ig the following letter from Mr. F. 

BEaNINGION, September 15, 1845. 

Dra Sns,--t nor ibv ir of the 501 instant came in due course, for which 
you will pieao accept my thanks. You have probably noticed by the papers 
the loss of our u-echo by dcc, which will he, I trust, a sufficient apology for 
me, for not furnihing you ivi h some facts in relation to our business, as I had 
intended to do. 't'lio re-bInJnf of our vorlo. has oocupicd my whole attention 
since the lice, oul h. -upce fl fl a] I inc experiioents in the manufacture of 
porc i I 1. \Ve are i "iv erect in a. a rider the firm of 
Norto & lcOoe, the llost uai.ive and be 	onstmucted pottery works in 
this COO Ii' OW. '1110 are iiOP_OOOf, in foi no a hollow_square, 114 feet 
by 9T \e iieu'l to have a pli:1 of our ii orbs taken when completed, of 
which we ii :11 lure Ii a envy If you should Ni Al. Our works are constructed 
on as to use ni re of our nyu materlal,i t h in formerly. We are building mills 

OoLl, aid e]o fir pnlverien:g aol g rinding the faldspar stone, 
which we 1 y 1 1 ajolo o, a in 'itu me of feldspar, silex, &e. My ex-
pri nient h,,i vp P1 o id i to he a ye iy valuable article for Common stone-ware,  

especiall y  for chemical and other i,n')r)rtant purposes. By nintiug lOose ma- - 
terials in certain proportioIi, we pr j uc o a mocti better, h Indsemer, and stron-
ger stone-wale than i nciIr ii t CeiI'ry. The ni her improvements which 
we have nialle, cosiSt in tb c ' - 	'Ii 	ocr hilt , br which we are en- 
titled to patent, tout ole 11 mt to i t , li-i on CII 0(1 Iu lola to the owners of 

nearly all the priiic il pelteriu in 1,11P \ ocihern t°tatos, who have built, or are 
intending to build, npeii our plan. We have allso perfected a system of firing 
our kilns, different fretii lily otll"r. Iii cli ii, we have rcd,iced it to a perfect 
system, while others make it an oiccrtaiu 0uo6e-work. These iniprove_ 
ments render our wares more durable id 1mrfi'ct, aol give us the Preference 
wherever we send our goods. The character of our lire-bricks is also well 
known. They are a coinstini Ic niaberlal-' w hlah we find here, consisting V  

kaolin. Bieg very pure, they make a good fire-brick; of arenaceons quartz and  
which will stand longer in a strouomat than any other brick known. They 
are used for btast fumu see har' hr, end, in man y  places, where no other fire-
bricks will endure. Th aoieunt of fire_bricks and pottery-ware which we 
manufacture yearly, will not vary nch from 2O,OOt). I intend to coutinne 
my experiments as soon as I Ii 00 Ici-ure, with materials found here, of which 
I will endeavor to keep you advised. 

I rensli your ir-Iid anf t fl' eerv', 	C. W. FENT3N. 

In East Dorset, Wallingford, Chittenden, and Brandon, kaolin 
is associated with the brown iron ore-beds, as before described. 

In Wallinglord and Chittenden, we have seen it interstratifled 
with the layers of brown and red claycy ochres, which are con-
formable with the limestone strata ; or rather, these unconsolida-
ted layers are more correctly described as all of them consisting 
of clay—sonic being colored with ochrc, more or less, so as to 
present no umarkecl line of distinction between the ochreous and 
the pure clay. Hence the same theory, which has been suggest-
ed (p. 9) of the origin of the oic-bds, must account for these 
layers of clay. This theory of the decomposition of an argillace-

ous limestone, causing the carbonate of lime to he 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. 2) as overlying the Bristol ore-bed, in which the pro-
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. 

M0NKT0N.--Half a mile north of the brown iron ore-bed, is 
the putty-bed' of Mr. Safford Tnaey. In the Literary and Phi-

losophical Repertory, puldislied in Middlebury, 1813-1815, is a 
very particular account of this bed, which is described as result-
ing from the decomposition of graphic granite, which the writer 
saw in various stages of disintegration from the solid rock to the 
kaolin. I regret being unable to verify this description, probably 
because the state of the excavation afforded the author of that ar-
ticle a better opportullity of examination than can be had at pres-
ent Owing to the falling in of the excavali011, I was unable to 



determine the FoKon of the bed, farther than that it was under 
drift ; and in the absence of Mr. T.. T was unable to obtain any 
information of its strut crc as s w a v-, vioccs]v. 

This bed of huol: 0 iS 	 Ve 	'xtc '' ye. A mixture of 
drift and kaolin., near t. o:c-Lc':!, half a mile south, may have 
been derived from thk mmuc, Two years siccec', forty tons were 
taken from this hod an.i cochi in 13urkp laton at 	10.00 per Ion. It 
was used for pottery. nine iurca''e i' os. &cc. In the iron fur- 
riace in Middicbcrv, it has bcieu used for lining the ladles and re-
pairing the furnace inci:g. 

Besides kaolin, flints crc ccs''cl icc the niucccifccctcirc of fine por-. 
celain. The plIsi 	colicd silo,' is ;na!o with a noxture of five or 
six parts of prepu'ed 	oil cc wi ii 	art of t hr Iicc('st partir los - 
of pulverized flints. Pr caps the LOWs'ch:i cc t'' which we have 
for flints would be lice celnssv icc lice o'ccr lz rook, before meictisin-
ed (p. QQ as co;cstituticig racier's c'1'ihIs in the corth-cvost part of 
Bristol and in Monk ton. 

Of arenaceoC's qciccrtcr, vicicdi e;ctecs brady into the composi-
tion of stone-ware, I shall speak under the head of 

MATtrti:.S FOR GLASS. 

Arenaceons or sandy quartz is a variety which is cocilposed of 
grains so loosely roli c'ren t, I h'it the slocie can be easily poded 
into sand. Some varieties cc ncccble lcd cvcen the fingers, and oth-
ers require cam rner;ng. In a Sian; pi cc ccaeh ice, such as is used 
at forges, arctcaceous cltnr!z is easily re,lccced to fine sand suitable 
for making glass, of which it is the lccrgest icgrei cut. The out-
ci' essential ingredient inns: he an cclhali, capable of uniting chem-
ically with,,the quartz cod at cc hi"; - hi tem'mralnre. impure soda 
or potash is commonly nor'd, with inme or Ii ss lime. At Burlirig-
ton we were informal that Inc ccc tv;co usel in iaree proportion. 
The presence of a little iron in the c:ctc'ri;cis is very common, and 
gives the glass a gc ccci t i ccc. ciii mccc' he rern'cve'] by a small 
proportion of ciltc!2ailese 0cc'. A lj t he excess of ma eu ipso gives 
the glass a violet tinge. For fho 'Ic'n red had is added, which 
renders the glass very clear and brcllicciit, as well as softer and 
mote fusible. 

VERNoN.--car the west lice of this trccv:c, associated with 
gneiss, is a ledge if arcccr:reoccs qc'ccctz cc" I;. leloegiog to iIr. Hub-
bard. The strata have a direction ccc north and south, with a dip 
of 6° to the cast, which ht ida es the cc'oc!.i:;g of the stone, as 
it is on the cast side of cc hit f!,'cç' ire t y, o v';trictrp5 one A of 
a pure, snow-wI lie 'curIa rrdd a icd so fri; lie that it en nnot be 
handled without crncnl'iicccC, cviiti sOOiC stains of iron rust. The 
other is 1ess sac',haroid. cccii lc'sS fri c hi', and more stainer! with 

,1.) 

uon rust. 	The ledge is quarried to SOniC extent for the glass 

works in Keene, N. 11. 
BENNLNGTOX.—hI' t Ice c;cic;c:cc'rs o 1I'. 1'e;ctoli, we c crc fur-

nisiced with sreccTecs  are ciaeeous quartz, 
which is used in the co;cclositiccc 0stn,o-cc ace, and cc loch is found 
in the east part of this io\vcc. \ he cc ors' cc cable to visit the local-
ity, but on asciidiccg the moutctciccci cast of Bennington, we ob-
served bocviders of the same variety. 

WAT,LTNGFORD.—In one of tice literal aduts of the W'allingford 
iron mine, before ucecct;occed (p. 19), ccreccaceous quartz rock was 
reached, and a quantity had been rccccoved. .flce stone was not 
kaown there to be of any valne, but it has precisely the same char-

"actel's with the stone found in 
PITTSF'ORD, flOut' the cc.ortli line of the town, within a few rods 

of the main ron'! from Pcttsloïd to Brandon. It is overlaid by a 
mass of drift, in which are angular francuents of the same, and 
which is cut throutch by a ii ccl!, tic:ct rcivcccicd the quartz. Tue 
glass works in 5a isbn ry ohtai ce;! their stone from this 1ocality,  
which has not beep used since thin scispcccsion of these works. 

The arcnaceocc s tpartz of Pit tsford and lVailirigrord is remark 
able for the minute, opaque, sccow-white grains of a mineral, 
which may be deeocciosed feldspar, thickly disseminated through 
the roek.—ancl also for the trucc;sparenc'y of a portion of the mi-
nute grains of quartz, givicce it a very peculiar and beautiful ap-
pearance. May not the areccu000us structure of the rock be due 
to the decnmpo'ition of the ft'lchs1car ? 

In Bennicce ton, \aiiccgiord, and Pittsfitrd, this mineral occurs 
in immediate proximity to the cociiniori granular quartz of the Ta-

conic system. 
HUNTINGrON.—Ofl the Green 'Joucctains east of the south vil-

lage, we were informed, is a ledge of rock mostly greyish, with 
white veins, whieic the spciciccicnis shecvn us proved to be a very 
friable arenaccous quartz rock, probably with the greyish parts 
micaceous. Whether it be sufliecently pure for glass, is uncertain. 

coi'rc:ats ORE. 

This mineral, called by the rciceceio'Cist i roa jeyrites, we have 
before noticed (p. 31). It is a cocicicnccc.cl of  stcli;ur and iroci, but. 
of no value as an ore of iron. Ahilcooh very extcnsively dissem-
inated, it is so often cciistccken Or  Icoli, as to have attained 'the 

name of fools' go!d. On aceoucct of the low price of copperas 

in the market, (93O per  ton,) and 11cc; cOcliiiarcitvely expensive 
process of manufacture, the ore cccust be foucccl in great quantity, 
and in a very favorable situatioa, to he of any \alue. It is ex-
tremely improbable that any works will compete with those of 
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STRAFFOIm.-111 our visit to the copperas works, we were much 
indebted to the polite attentions of Mr. Reynolds, the agent. The 
vein is in the south-east part of the town, on the east side and 
near the summit of Coperas liii!. It has a direction of north 10 0  
west, is nearly perpeadjcniar, 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, in some 
parts with siliceous grains, copper pyrites (v. p 30), fasciculite, 
and acicular brown tourmaline. 

Not only the inexhaustible quantity and purity of the ore; but 
its situation also give unusual Ilicilities 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. rfhese fragments are then removed a little down hill, 
and formed into an immense conical hp, in which air and mois-
ture sustain a smothered combustion, which has been only corn-
menced by wood fuel, and which, if not checked by an excess 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 higher lev-
el to the top of the heap, and the only inconvenience attending 
the manufacture is the limited supply of vater in dry weather. In 
this process, by the oxygen of the air, the sulphur is converted 
into sulphuric acid (oil of vitriol), and the iron into oxide of iron, 
which, combining together, constitute copperas. This, being so-
luble in water, is leached out by the stream of water, and the ley 
runs down into a vat, in which it is concentrated. It is then 
drawn down into other vats for crystallization. Stalactites of 
copperas are seen pendant from the troughs and, with the excep-
tion of the green tinge, exactly resemble icicles—a singular spec-
tacle in the heat of summer. 

A part of the copperas is sent to Whitehall, but most of it is 
sent to Boston at an expense for freight of $8.00 per ton—a hea-
vy drawback on the low price of the article. 	Last year 1600 
tons were sent to market. It is chiefly used for black d yes, ink, 
&c,, and nearly every man, who wears a black hat, or black 
cloth of A merican manufacture, is a patron of these works. 
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 (us-
tilling the iron pyrites. 	At the present price of sulphur, it is not 
worth the expense of its separation, and is much better employed 
in forming copperas. " 	Dr. Jackeon's flepoit on tire Geology of New Iraorpshjre. 

SHREWSBL- RY.—The works in this town belong to the same 
company, who own those of Strafford. On account of time su-
perior advantages of the latter, the company have abandoned 
the Shrewsbury works. 
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CoRINTH—In this town is a vein of iron pyrites, which 1 have 
not yet examined, but which is supposed to be a coiltinuation of 
the Strafford vein. It is on land of Mr. Ira Towle. 

Many other towns might be named as coritaining this ore, but 
as they cannot enter into competition with Strafiord, ve 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 Middlcbury, and a cube 
with truncated angles from Sherburne. 

BUILDING STONES. 

Besides the marble, which we have already noticed as a building 
stone, the most important are granite and guciss, quartz rock, 
and the red sand-rock. 

A much interrupted range of granite extends through the east 
part of 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 guciss stratified, is of some economical importance, since, as 
a consequence, gneiss is most easily got out in large tables, while 
granite may be split into pieces of any required thickness. Often, 
however, seams of an origin very different from stratification, 
perhaps of concretion, divide granite and facilitate the quarrying 
of the rock but these seams do not usually divide it into layers 
as thin as the strata or gneiss. 

For some details of localities, the report of Messrs. hail 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 stratified to admit of 
being worked with facility, and in some cases other platies of di-
vision present good natural faces. 

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

In the east part of [hit s'roa. at time second bridge east from the 
village, a branch of the New Haven river has exposed a remark-
ably even-bedded c1umtz rock. Time strata liae a direction of 
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north 30- west, and an easterly dip of only 18 0 . They are fron 
two to eight inches thick, and have a rippled and blotched sur-
face, vliicli may easily be dressed. Small grains of iron pyrites, 
disseminated through the rock, are not sufficient to impair its 
strength, but may produce some iron stains. Blocks of any de-
sired superficies may here be obtained. 

The red sand-rock of the Champlain Division (grey sand-
stone of the New York Geologists,) is a good building stone. 
Willard's quarry, in the south part of the village of BURLINGTON, 
furnishes the large quantities which are demanded by the vigor-
ous growth of that town. This stone is composed mostly of 
quartz, colored with peroxide of iron, and is exceedingly hard. 
In weathering, it gives up a portion of its coloring ingredient, and 
becomes greyish, but without injuring its appearance. It is 
mostly used for under-pinning, and also as a flagging stone. 

This quarry is of great scientific interest, affording one of the 
best exhibitions which we have of this formation. Different 
strata contain several remarkable fucoids, in great abundance, 
and some impressions, much resembling the tracks of animals, 
but so anomalous that, in the want of a succession of tracks in 
the few rather crowded impressions found, we are apprehensive 
lest the subject should remain in obscurity. 

SNAKE MOLTNTAIN, which lies in parts of several towns in the-
west part of Addison County, is composed, its upper and east 
parts, of the same rock. In many places it may furnish a good 
building stone, with smooth natural faces, produced by the joint-
ed structure. A few houses have been constructed of it, and we 
may mention that of Mr. J. Childs, on the east side of the moun-
tain, as a substantial example. If the walls are placed on good 
foundations, and are of a proper thickness, they who build with 
this stone may have the satisfaction of knowing that they are 
building for a distant posterity. 

MINERAL SPRINGS. 

Mineral Springs, of more or less virtue, are common, but at 
present we can notice only the two most important of those-
which we have seen. 

ALBURGU.—AbOUt five miles north-north-east from the village, 
is the Spring, which has been much frequented by the neighbor--
ing inhabitants. It rises from an argillo-calcareous slate, and is, 
very strongly impregnated with hydro-sulphuric acid gas. A large 
house has been erected for the accommodation of visitors, but is 
not occupied at present. 

HIGHGATE.-_Higllgate Springs are within twelve miles of the-
steamboat 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-suiphuric acid 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. 

It may be asked, what has Economical 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 Jonathan 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. 

rnsT1UBTJTI0N OF MINERAL wEALTu. 

In the distribution of rnin&al 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 manganese ore, of ochres and ka-
olin, and the arenaceous quaTtz. 
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in Plymouth we find another but more limited mineral district, 
rich in iron ores, marble, and lime. 

'I'hese are the principal districts in which several important 
sources of mineral venith are combined. Other parts are more 
or less richly furnished with a less number, as Grand Isle county 
with its marhle 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 seeking the other less attractive, but, to 
our great agricultural interest, not less important treasures of 
lime, marl, and vegetable deposits, which, like other cominon 
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-
niical 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. 

1. Fluviatile and other modern deposits. 
2. Gravel and coarse sand. 
3. Fine sand. 
4. Brown clay ; with littoral shells now existing on the coast 

of New England. 
5. Blue clay ; with pelagic shells, either now existing on the 

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

Tertiary groups wanting. 

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

Three upper divisions wanting. 
Fourth division, Champlain group. 

1. Red sandrock. 
2. Hudson river shales. 
3. Utica slate. 
4. Trenton limestone. 
5. Chazy limestone. 
6. Calciferous sandstone. 

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 far as 
Canada, and are with difficulty separated from the primary Tal- 
cose slates. 

The Quartz rock accompanies the Stockbridge limestone, 
disappearing with it in the north part of Addison county. It 
alternates with the mica slate of the west ridge of the Green 
Mountains, and will render it more difficult to separate the 
Taconic from the Primary than from the New-York system. Yet 
a bowlder—referred to this rock, from its situation, on the shore 
of Lake Dunmore between mountains of quartz rock, as well as 
from its lithological characters, being much more compact than 
Potsdam sandstone,—contains two remarkable species of poiy-
paria, (?) one of them with numerous specimens. This fact 
will explain an allusion in the letter of President Hitchcock in the 
4lppendix. 
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Primary System. 

1. Argillaceous slate. 
2. Calcareo-mjca slate. 
3. Mica slate. 
4. Talcose slate. 
5. Green Mountain gneiss. 
6. Gneiss proper. 

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

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 into the south east margin of the state at Bellows 
Falls; it also occurs in Whitingham. 

The above is not ofièred 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 
elate 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 Verrnint. 

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

c, 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. It shall be the duty of the state geologist, as soon as 
practicable, to commence and prosecute a thorough geplogicat 
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 ana'yses 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 
or 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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teller from President Hitchcock. 

AMHERST, Mass., Sept. 30, 1845. 
DEAR Six—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, respecting 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: First, 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? 'i'hirdly, 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 ? The beautiful soapstone, too, that occurs in 
so many beds, on a line extending from Whitiugham 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. I 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. I suspect, that there is a bed, or probably several beds, 
of dolomitic limestone, extending from Whiiingham through Som-
erset, Cavendish, Plymouth, &c, 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 fine 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, &c. 
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 too, 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 east 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 vet 
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 
flogging stones as fine as the famous Bolton stone of Connecticut 
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 so 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 kilns for 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-
cluion, that most of them are connected with the limestone, or 
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mica or talcose slates beneath; in other words, that they extend 
into those rocks downwards either as beds or veins. If 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 I 
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 not remain 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 proposed 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 much, nor 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 these great and 
complicated questions. It ought not to be forgotten, that most 
of the rocks of Vermont have that intermediate character, which 
mas 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  

phenomena, to satisfy myself that you will be able to present 
some very interesting facts on this subject. 

Upon the whole, I trust the final result of this survey will show 
that Vermont is not surpassed by any State of the Union in its 
economical and scientific 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 of intelligence and just apprecia-
tion of scientific pursuits; and I am bold to say, that a parallel 
example cannot be found in any State of the Union. I 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 much time in each town, 
that three years will find your work unfinished. Even intelli-
gent people are not always aware, how necessary it is 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 chief 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 the rocks, so as to show what 
may and what may not be expected in them, and thus preventing 
useless expenditures; in making suggestions as 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 is 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 two or 
three weeks. But 1(10 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 
example, those from the limestone, mica slate, gneiss, and argil-
laceous 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. 

I was glad to be introduced to your assistants, and to find that 
you are aided by men so well acquainted with the subject, so 
trustworthy, and so persevering. 

Upon the whole, allow me to say, that I am highly gratified 
with the present aspects and prospects of the survey : and if 
nothing adverse occurs, I cannot but anticipate that the final 
result will be highly useful and creditable to the State, and hon-
orable to yourself. 

Most truly and sincerely, yours, 
EDWARD HITCHCOCK. 

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

Sia,—.-Having been commissioned by yourself to assist in 
making a Geological Survey of the State of Vermont, we com-
menced our field labors in the early part of May, and have con-
tinued them with but slight interruptions to the present time. 
During this period we have visited all the towns, (with the excep-
tion of a few in the unsettled parts of Essex county) in the coun-
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 daily 
journals of our doings, in which we have noted the kind, the di-
rection and the dip of the different ranges of rocks, the direction 
of the drift-scratches upon their surfaces, together with localities, 
of muck, peat and shell-marl, and of ores and other interesting 
minerals,—which journals are herewith submitted. We have 
also collected specimens of all the rocks, fossils and minerals and 
forwarded them to the general depot. But in addition to those 
minute particulars, we deem it suitable to offer a few general 
remarks respecting that portion of the state to which our labors 
have been confined. 

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 townships of 
Grand Isle und South Hero. It also constitutes Juniper Island 
and most of the other small islands in this part of the lake, and is 
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seen on the east shore of the Isle La Motte passing under the 
Trenton limestone. This slate is, in many places, filled with 
suiphuret of iron, and with seams ofcalcareous spar and quartz,thc 
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 
lirie 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 half 
of the state, we have found to be, from about S. 20 0  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 Elinesburgh. 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 rangeand which will probably make 
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tolerable lime. Lime is also manufactured from stone in Johnson, 
and also in several places from the dark blue siliceous limestone, 
which abounds in the counties of Orleans and Caledonia and, 
though quite dark colored and bearing little additional sand, 
is found to answer for masonry and common plastering. This 
limestone is usually stratified and the beds frequently alternate with 
beds of clay and hornblende slates. These strata usually have 
a very considerable dip, often nearly or quite vertical, and the 
succession frequently extends from 10 to 30 miles east and west, 
interrupted only by a few ranges of granite. In a few cases on 
the borders of the granite ranges, the lime and granite appear to 
alternate, particularly at Peacham, Cabot and Marsh field. 

But the deficiency of good limestone in the north-eastern por-
tion of the State is in some measure compensated by the exten-
sive beds of shell marl. These deposits are numerous, but dif-
fer very much in extent and quality. They are found in Barnet, 
Ryegate, Peacham, Danville, Walden, Woodbury, Calais, Hard-
wick, Greensborough, Craftsbury, Sutton, Glover, Derby, Holland, 
Brookfield, Williamstown, and Corinth, and probably in other 
places, which escaped our notice. These beds are usually in the 
bottoms of ponds or marshes, and covered to a greater or less 
depth with muck or peat. they have evidently been formed by 
the accumulation and coinminution, or crumbling, of fresh-water 
shells, specimens of which are usually found entire in the upper 
portions of the bed. This marl has been converted into quick-
lime at several of the beds above named, but it has usually been 
done in so slovenly a manner, by mixing the wood and marl to-
gether, and thus mingling the ashes with the lime, that it has 
been found of inferior quality for plastering. But when struck 
in the manner of bricks, and burnt in a kiln with fire beneath, it 
is regarded as nearly equal to the best stone lime. At Williams-
town it is manufactured in this way; and here is one of the most 
interesting marl beds, which we have examined. It extends over 
several acres, and was once evidently the bottom of a pond, but 
is now a dry meadow. The marl is covered to the depth of a 
few inches with soil, and, below that, it is compact and pure, 
being uniform in color and texture, and extending, in that por-
tion of the bed where excavations have been made, to the depth 
of 18 feet. In the north-western part of the state we found beds 
of shell marl at Alburgh, Grand Isle, and Highgate. That at 
Alburgh on the farm of Judge Lyman covers 40 acres. It lies 
beneath a covering of muck five feet deep, and the thickness of 
the marl, where it has been penetrated to the bottom, is six feet or 
more. It rests upon a bed of fine blue clay. 

These beds of shell marl, we regard as of immense value, par-
ticularly for the manufacture of lime in the north-east part of the 
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state where there is no good limestone, and in all parts for a ma-
nure; and we believe that the marl at 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 furnished, 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 cm 
his lands, has 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-Stones, are numerous, and 
the materials are, in many places, of an excellent quality. The 
liruestones and black marble o(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 Franklin and 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 serve for door-steps, jambs, &c. In Waterville are two 
large beds of steatite, or soøpstone—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 importance. 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, partieularJy 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-
taiiis, 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 to 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 Unclerhill 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 wet line of Northfleld. 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 lrasburgh and Coventry might be wrought with the great-
est facility, and would furnish a supply for building a city. The 
same may be said of the granite in the west part of Derby. East 
of Morgan lake, the layers of gneiss may be raised of the size of a 
corimon garden, and broken into any required dimensions. 
Smith's quarry, at Maidstone, is suitable for mill-stotes, and is suf-
ficiently extensive to supply the Connecticut 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 Rvegate, 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 only 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 wrought at Hardwick, and transported down 
the river, is from similar bowlders; 

Several ranges of clay slate 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, 
Albany4  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 Montpelier 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 or less calcareous; but in general not enough 
so, to injure them materially for the manufacture of brick. In 
several places 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 
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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 (liminished 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. Still 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 slight 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 to 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 Elrnore 
several localities of iron ore were examined, and we have no 
doubt that a supply could be obtained from these for a blast fur- 
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nace. The veins hitherto explored are sall, 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, doubtles, be easily reduced, but it had not been sufficient-
ly opened to enable us to form any opinion of its extent or prob-
able value. We found small quantitiqs of iron in Fletcher, Un-
derhill, Jericho, Bolton and Huntington indicatingan iron range 
in that direction, but we saw no place along the line, at which we 
should think much expenditure 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 amount. 

Beds of suiphuret of iron or iron pyrites were found at Brigh-
ton, Waterlord, St. Johnsbtiry, Waterbury, Fletcher 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 he expected in 
a region where iron ores are so common. Beds exist in Hyde-
park, Westfield, Stow, Waterbury, Sivantori, 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. 

Suiphuret 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 torts 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 mine is for the present abandoned. We were handed 
a small specimen of copper 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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Although we have found traditions of the existence of lead, or 
.sileer, in almost half the towns in the north half of the State, 
and were pointed to numerous mountains where the celebrated 
Indian, Capt. Joe and his wife Molly cut out lead with their hat-
chets, to he used in bringing down the fleet deer and noble 
moose—and although we have heard how the Spaniards, in early 
times, srnelted silver in our mountain caves and buried the ingots 
at the foot of precipices, and have seen where extensive diggings 
have been made under the guidance of mesmerism and the witch 
hazel, still we can boast of no great success in exploring for 
these valuable metals. We have examined only one vein of lead 
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 leaJ ore which we have examined is 
on the farm of Mr. Metcalf, ilear the north east corner of Mor-
ristown and about half a mile north of the river Lamoille. it 
appears upon the top of a large hill in a seam of chlorite slate, 
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 
been opened only a short distance, but in that distance there is 
an improvement in it, which we think sufficient to warrant still 
further expenditure in excavating. Lead ore has been found in 
the east part of Stow, or west part of Worcester, nearly in the 
line of the direction of this vein and is probably a continuation 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, which 
are regarded as medicinal. The most common are such as con-
tain suiphuretted hydrogen and iron, but none of them have yet 
been analyzed. Those of most celebrity are at Albnrgh and 
Ilighgate on the west side of the mountains, and at Brunswick, 
Danville, Newbury, Sutton, Burke, Hardwick, Tunbridge, Plain-
field, and Williainstown on the east. 

Thus have we presented some of the leading objects of our 
examination. Numerous subordinate ones will be found particu-
larized in our daily journals, which are herewith submitted, and 
to which we beg leave to refer you for the minute details of our 
labors. 

S. R. HALL, 

-  
September 12, 1845. 	

Z. Tnoirsor.  
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Letter from S. W. Tliaycr, Jr., M. P. 

'rHETFoRD, Vt., July 29th, 1845. 

DEAR SIR—Near the mouth ofOnipompanoosuc river in Nor-
wich, 2 1-2 miles below Union Village, is a sand-bank which has 
received the name of " Saddle Back ;" it is upwards of one hun-
dred feet high, and is the upper terrace of inteivale land in the 
valleys of the Connecticut and Ompampanoosuc 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 sufficiently 
wide for the construction of a road, the two sides of this hank 
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 
bank, there is a clay bed in which are clay §tones of almst 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 difficulty. Cobble 
Hill, situated about three miles above the mouth of Omponipa-
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 ten acres of land, the eastern shore being less 
than ten rods from the bank of the river, and 153 feet above it. 
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. I 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 pond 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. The 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 for quarrying is as fa-
vorable as the Quincy quarry. Some beautiful crystals of quartz 
and good rooling-slate are found upon the farm of T. P. Barthol-
omew, Esq. The slate has been used for covering buildings in 
the neighborhood, and has been.fouiid to answer a very good pur-
p(• In several places along the base of the ridge, (which I have 
before referred to as fbrrning the western boundary of the valley 
of the Connecticut, from Bradford to Norwich,) slate-stone is 
found, which presents a contorted appearance_some specimens 
being considerably warped upon themselves; which fact has led 
many of the searchers after hid(ien treasures to suppose, that the 
huge masses of primitive rocks entering into the formation of the 
mountain-ridge, were resting upon rich beds of coal ; but I am 
not at a loss to know what must be the result of the labors of the 
coal-hunter, who confines his labors to any or every district of 
country east of the Green Mountains, with which I am acquaint-
ed. 

About 100 rods from Thetford Hill, is located the lead-mine, 
which has been considerably worked at different times, but has 
never been a source of much profit to those concerned in the op-
erations of smelting—the best specimens yielding only from 35 
to 40 per cent. 

The ore is found in veins, varying from one to four inches in 
width, traversing a ledge of mica slate, from the south-west to the 
north-east, associated with quartz crystals and blende. I am not 
aware that the blende has ever been smelted, as I had no know-
ledge of its existence here until a short time ago. In the western 
part of this town, there has been recently found in place, quartz 
traversed by crystals of black tourmalin. A specimen sent to me 
by a coal-hunter, is of white quartz, and the tourmaline of small 
delicate jet-black crystals. The howlders found in Thetford are 
granite from Corinth or Barre, sienite from Fairlee, limestone 
from Vershire, and several varieties of porphyry, from regions un-
known. I have found a few bowlders of hornblende in Thetford, 
Fairlee, Vershire, Strafford, and Norwich ; but Where their home 
is, I know not. i have invariably found them upon the eastern 
declivities of our highest hills, near the snnirriit. 

I have found Some howiders which have much the appearance 
of conglomerate rock ; but what business they have here, I can-
not divine there are only about twenty of them, and they are 
confined to a few acres of ground. 

We have an abundance of clay in nearly every district in town, 
which answers every ptirpose of the mason and potter. 

Vershire is made up principally of limestone. Twenty years 
ago it was considered a poor farming town; but since the land 
has become generally cleared, and the surface of the ledges expo- 
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sed to the action of the elements, they have broken down, and 
formed a soil of the best quality; and the town now stands amongst 
the first of the county in point of agriculture. A pretty good qual-
ity of marl is found in the beds of the streams throughout the 

town. 
in 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 beautiful meadows of Newbury. 

I have given you a brief outline of what would most interest 
you here; and, in doing it, I have prolonged my communication 
beyond what I expected when I commenced. 

Your obedient servant, 
S. W. TuAs'lrn, JR. 

Letter from James Robbin, M. D. 
CHESTER, Sept. 24, 1845. 

DEAR Sw—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 talc, is 

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 
spar. At this locality we find actinolite, steatite, talc, rhomb 
spar, and black mica, 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 part 
of the town, and within fifty rods of Ludlow line. It is upon the 
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, talc, serpentine,and mica slate, containing 
garnets, are found at this place. Augite in pJartz and flesh-colored 
feldspar are found in abundauce 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 
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a south-east direction. At the same locality we find massive 
garnet, hornbtende, and smoky quartz. Sulphuret of iron, in 
small quantities, in granite, gneiss, mica slate, &c., is found. 
Jasper 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-

ire—stellated, corrugated—and others are pressed, as it were, 
into a triangular form. Quartz granular, ferrugirious, 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. Barrett'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 
tourrnaline 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—but 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 bra aches 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 s'.varnp, 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, &c. 
JAMES ROBBINS. 

Leiter from Dr. E. H. Drury. 
- - 	PITTSFORD, September 22, 1845. 

PROF. C. B. ADAMS: 
Sia,—T take the liberty to send you a few specimens of black 

lead, which is found in great abundance in the south-cast corner 
of Brandon, in what is called Sugar Hollow. 

It is all found near the surface.—.some in large ledges, and that 
of Mr. Noyes in a vein running north and south. The vein is 
about three feet wide, between slate rocks, which are filled with 
quartz. I send you some specimens of the rock found in connec-
tion with it—also a small portion of the earth. 

This mineral is bought by Mr. White of Ticonderoga in the 
State of New York, at $5,00 per ton, at the mine, before it is dug. 
He has bought a few toils a year, for two or three years past. The 
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 purpose. 

If I 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. 

Your friend, 	 B. H. DRURY. 

Letter from Mr. Edwin N. Snow. 
POMFRET, Windsor Co., Vt., 

April 28, 1845. - 
PROF. ADAMS 

DEAR SIR,—In a paper, just received, I find a number of 
questions which you desire to have answered with reference to 
each town in the State. I send herein some information with re-
gard to this town. 

1. Question—No ores known in town except manganese. There 
are four localities in the north part of the town, where the "bog 
manganese," or "black wad" is found,, at the outlet of swamps, 
form tuherose. It has been dug to some extent, and used for 
painting, which I think is a novel use of the article. One loca-
tion is very near Snow's store, E. 0., where you can find speci-
mens and all particulars of location, value, use, &c. 2—Know of 
none. 3—A rock, commonly called 'limestone,' is very plenty. 
When fine, it effervesces with common acid. Outer surface often 
decom p,osel into black rotten-stone. Frequently mingled with, 
and running into quartz. 4—None. 5—A large quarry of beau-
tiful granite in the south part of the town, used for building. 
Rather light color. 6—None. 7—Cannot answer. 8—Do. 9-
A, change in the course of a brook has recently exposed a deposit 
of sand, very fine and free from dirt. Extent unknown. In it are 
two layers of very beautiful clay, fine, free from grit, and nearly 
white when dry. Location within 50 rods of Snow's store. 10-
Know of none. 11—Some swamps. 12—Yes-. By Obed Whip-
pie, and by Crosby Miller. 13Result not yet known. 14-
none. 15—Some beds of clay. One situated three-quarters of 
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mile up the brook from Snow's store, P. 0., formerly used for 
brick. ExclIent for that purpose, but relinquished for want of 
sand. Another said to be good, half a mile east of Snow's store, 
near Mr. Biugham's. 16—Plenty of clay-stones 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 important. 
18—Bowlders of granite very plenty, mostly small. 19—Quartz 
crystals formerly very plenty half a mile from Snow's store. I 
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. 

'Phestrata in this vicinity dip at an angle of rather morethan 
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. 0. Crosby Miller, Esq., and 
the Messrs. Chamberlin, interested in giving you information. 

Respectfully yours, 
EDWIN 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 urvey 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 

M. 

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. 

TO direct attention to the most important points, we add the 
following questions: 

1. Do you know of any kind of ore in your town? 
2. Any red or yellow ochre? 
3. Any ledges or beds of limestone or-marble? 
4. 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 materials 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 &c. 
12. Have any mans, peat, swamp mud &c., been used on the 

land? 
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 I 
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. Perhaps also 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. 

* Specimens of common minerals, rocks, marbles, &c. may be four inchea 
long, three inches wide, and one or two thick, unless a larger size may be 
necessary for a fair 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. 



I also request gentlemen to furnish me, in writing, with such 
statistics, as they may be willing to make public, of the amount 
of iron, manganese, copperas, lime, marble, soapstone, serpen-
tine &c., obtained during the last and previous years, of the ex-
pense, profits, improved modes of quarrying, or other valuable 
information. 

Editors are respectfully requested to give this address an inser-
tion. C. B. ADAMS, State Geologist. 

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

Since writing the description of this ore-bed, (p. 20), I have 
received by the kindness of Dr. Ewing of Pitisford, a plan of the 
works, from which figures 5 and 6 are taken. 

IY j 	1020 30 00 
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EXPLANATIONS.-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 mentioned 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. 
BRANDON, October 7, 1845. 

DEAR Sia,—Your favor of September 15th, making inquiries 
in regard to the amount of business, number of men employed, 
&c., 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,  
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&c. &c.._.{he 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 have not an opportunity to write more particularly or at length 
at this time; but shall be happy to be of any farther service to 
you hereafter, if desired. 

Very truly yours, 	 C. W. CONANT. 

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, 	 325.00 
Services of President Hitchcock, 	 75.00 
Salaries of two field assistants, 	 400.00 
Services of occasional assistants, 	 89.43 
Apparatus and expenses at depot of specimens, 

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, 
Salary of Principal Geologist, 
Services of occasional assistants, 
Barometer, case and packing, 
Expenses of depot of specimens, 

and fuel, 
Postage and transportation, 
Chemical analyses 

$ 25.00 
275.00 
55.00 
68.00 

including rent 
20.00 
20.00 

200.00 
$663.00 

$1999.22 

I 



INDEX OF TOWNS, 

NOTES. 

In this Report the bearings of compass are corrected for 
variation, ioo 

W. being allowed. The variation at the N. E. 
corner of the State is 1 0  W., at the N. W. part 110 W., as deter-
mined by the U. S. Engineers on the boundary line. At Burling-
ton about 100, according to Mr. Thompson. We were informed, 
in the south part of the State, that the variation was 9c, W. 

Since the foregoing report has been in press, it has been deem-
ed expedient to make the estimates of expenses for the ensuing 
year the subject of a separate communication, more deliberately 
matured. 
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Actinolite, a variety of hornb]ende i 
long slender green crystals. 

Adit, an entrance to a mine nearly c 
quite horizontal—usually a little as 
cending, for drainage. 

Alenibic, a kind of still. 
Alkali, any chemical agent which I 

caustic,& neutralizes acids,as potasl 
Alluvium, see p. 15. 
Amethystine, of the color of amethyst 

a violet variety of quartz, used as 
gem. 

Anthracite, mineral coal which is no 
bituminous, & burns without smoke 

Anticlinal axis, an imaginary line ir 
the rocks, from either side of whict 
the rocks dip in opposite directions. 

Apocrenic acid, an acid found in the 
mould of soils. 

Aqueous, relating to water. Rocks 01 
aqueous origin are those which were 
deposited by water as sediment. 

Arenaceous, crumbling into sand. 
Argentferous, containing silver. 
Argillaceous, containing or composed 

of clay. 
Augite, see p.  10. 
Basalt, see p.  14. 
Bed, a layer 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 

resemblmg charred vegetable mat-
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. 
Calciferous, containing carbonate of 

lime. 
Carbon, an elementary substance of 

which coal is chiefly, and the dia-
mond entirely composed. 

Carbonate of lime, see p. 10. 
Carhoniferous, containing coal. 
Chlorine, a yellowish green gas, very 

corrosive & destructive when brea- 
thed, with remarkable bleaching 
properties. 

Chlorite, a dark green soft earthy min-
eral. 

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

Chromic iron, a compound of iron and 
chrome green. 

Concretion, 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. 

Conformable ; strata are said to be 
conformable when they lie parallel 
with each other. 

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. 
Pip, see p. 12. 
Pisinteration, a crumbling into fine 

imperceptible particles. 
9olomitic; Dolomite, or a dolomitic 

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

see P. 15, 
)ijkes, see p.  14. 
ncrinite, an animal composed in great 
part of a calcareous skeleton, affixed 
to the bottom of the sea by a jointed 
stem, with a flower-shaped summit. 

Fat lime, limo 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. 

Fossilz:ferous, containing fossils. 
Fucoid, a fossil resembling sea-weeds. 
Galena, see p.  30. 
Gallery, a passage nearly or quite hor-

izontal in a mine, usually with a gen-
tle slope for drainage. 

Gangue, the mass in which a m.ineral 
is embedded. 

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

Gneiss, a stratified 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. 
Hardheads, bowlders of quartz rock 
Hard-pan, hard gravel containing some 

clay. 
Hematite, fibrous iron ore. 
Hornblende, see p. 10. 
Hornblendic, containing hornblende. 
Jlornblende 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 a cliff, and floating off to sea 
often with more or less gravel am 
rocks. 

Igneous; an igneous rock is one whici 
was brupted in a melted state, lik 
lava. 

Intersiratsiled, lying between the strat 
Iron pyrites, see p.31. under silver S 

gold. 
Iron sand, a sand composed mostly c 

small grains of magnetic iron ore. 
Joints, planes of division cutting acros 

the strata, with smooth faces. 
Kaolin, see p. 52. 

12  

[amina, a thin plate of any thing, as 
of mica. 

fava, the melted matter of volcanoes. 
fithological; the lithological charac-

ters of rock are their mineral char-
acters, in distinction from position 
and fossil contents. 

Littoral, inhabiting the shore. 
Maclurea, a genus of marine shells, 

long since extinct, somewhat resem- 
bling, in form, snail-shells. 

Magrtesian, 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 tb. older palwo_ 
zoic formations. 

Nodule, a lump more or less globular. 
Obsolete, indistinct, 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 long since 
extinct, straight and conical, and di-
vided into numerous chambers by 
tranverse partitions. 

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

palaiozoic,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. 
Poisdans sandstone, a rock composed 

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

Primary; primary rocks are the old-
est rocks. 

Pseudosnorphism, the substitution for 
the crystalline form proper to any 
mineral of a form proper to some 
other mineral. 

GLOSSARY, 

EXPLANATION OF TERMS. 



Pulverulent, crumbling to powder. 
Quartz, see p.  9. 
Quartz rock, a rock 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. 
&eatite, see p.  37. 

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 talc. 
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. 
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