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To
LORD VISCOUNT VALENTIA,
A M., F.R.S., &c. &ec. &e.

My Logp,

AS Your Lordship’s Visit to Nova Scotia, and
enquirics into her Geological Structure, have aided the
Cause of Science, and stimulated others in more humblc
stations, to enter upon pursuits of the highest importance
to the Country ; I beg leave lo present to Your Lordship,
the following Remarks on the Geology and Mincralogy
of the Province.

And although they are but limited in regard to the
interesting subjects they embrace, it is sincerely hoped that
they may be acceptable to one, who delights to cultivate
studics of the most wseful and important character.

[ have much reason to hesilate in laying my humble
labours before an Individual, whose superior talents and

knowledge, will readily discover their lmperfections ; but



all my anaiety on this account is dispelled, when I consider
the kindness with which permission was given, o dedicale
them to Your Lordship.

Should this Work meet Your Lordship’s approbation,
it will then be sufficiently recommended, and I trust prove
useful to the Public.

[ have the honor to be
My Lord,
Your Lordship’s Most Obedicnt,

Humble Servant,

ABRAHAM GESNER.

Parrsborough, Nove Scotia,
1836.



PREFACE.

@—

IN writing a Preface, it has become customary for
Authors, to declare the several diflerent objects, that in-
duced them to give their knowledge to the Public. Some
of them have however, made many apologies for sending
their ideas abroad, and a few have been impelled onward
in their Literary and Scientific pursuits, by the solicita-
tions of their contemporaries. In the present instance, a
limited number of the Author’s friends, have endeavoured
to dissuade him from his object ; while many have been
pleased to lend their cheering influence to his support.
To the former it is hoped, none of the imperfections of
the following pages will be ascribed ; and among all, the
credit due to the few merits they contain, should be equally
divided.

Under the patronage of Sir Corin CampPBELL, who
in the Administration of the Government, and in every
act of domestic kindness, has promoted the welfare of the
Country, even the highest scientific and literary attain-
ments would receive additional lustre.  How much more
then, will the character of the following humble work be

elevated, under the auspices of Ifis Excellency, from
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whom the Author bas bad the honor to receive numerous
acts of personal kindness, and every encouragement amidst
his labours.

Abounding in numerous and important minerals, that
are not only indispensably necessary to supply the wants
of mankind, hut also those which contribute to his minor
necessities, Nova Scotia will maintain a character unri-
valled by any country of the same extent.  So abundant
are mineral substances in this Province, and comparatively
so litle is known of their nwober and extent, that in the
advanced state of science and uscful knowledge, any de-
velopement of their sources and modes of application, can-
not be considered useless.

While the cultivation of the soil, the mechanical arts,
and navigation, solely depend upon the use of metals, the
discovery and manufacture of ores, will ever be objects
of the greatest national importance ; and the prosperity of
a country must depend upon the facilities afforded for oh-
1aining those materials, without which man would be mjs-
erable indeed.  To convince ourselves of these facts, let
us refer to savage nations.  Even these sharpen the harder
stones for various purposes. To them small pieces of
iron have been invaluable, and a knowledge of minerals is
among the principal of those improvements, which have
elevated such nations {rom a state of barbarism, to one of
a moral and dignified character.

Throusl I . . N
roughout that extensive chain of civilization, from
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the highest to the lowcest grades of society, mineral and
metallic substancas hold an important station, whether
they are employed in the plough of the farmer, the hook
of the fisherman, the anchor that holds the ship, the can-
non of the battery, or sparkle in the crown of the sove-
reign.

In the department of Mineralegy, Mohs, Hausmann,
Jameson, and Cleveland, have produced regular systems,
which supported by the improved state of chemistry, and
the discoveries of Sir Humphrey Davy, Brande, Vanque-
lin, Klaproth, and other distinguished chemists, have
made mankind acquainted with the elementary substances
of almost all mineral compounds.

'The labours of Count Sternburg, Professor Lindley,
and Brongniart, have opened a new source of enquiry into
antediluvian botany ; while the discoveries of the celebra-
ted Doctor Buckland and Baron Cuvier, have exhibited
numerous classes of enormous animals, now inhumed in
the earth.  The relative ages of the different classes of
rocks in England, have been clearly demonstrated in the
admirable work of Conybeare and Philips, from whick
Dr. Ure, of Glasgow, has drawn just conclusions in re-
ference to the former condition of the globe, and the
deluge recorded by Moses. Dut it was the task of Mo.
Lyell, to collect the scattered fragments of Greological
Science, and erect a beacon to guide the wandciing stu-

dent in the path of philesophical truth, and to solve thuse
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difficulties theoretical writers had thrown in the naturally
obscure way.

The Author of the following Remarks has been de-
sirous to supply some of the testimony afforded among
the Rocks of Nova Scotia, which support the opinions,
and correspond with the discoveries of distinguished Na-
turalists in Europe.  But more especially has his object
been, to arouse the attention of the inhabitants of the Pro-
vince, to a due estimation of the advantages they possess,
and the resources Providence has placed within their
reach.

That the Farmer may obtain a just knowledge of the
soil he cultivates ; the Legislator be made acquainted with
the sources of public wealth and economy ; that the Natu-
ral Philosopher may be assisted in his pursuits ; and lastly,
that the Theologian may draw from the earth the surest
testimony of ¢¢ Holy Writ,”’ are certainly objects worthy
of far better talents than the Author can ever possess.
But if his humble labours shall be the means of leading
those who are better qualified, into similar but more ex-
tensive enquiries, his object will be gained.  With such
motives he fears not an honest criticism ; for any attempt
to correct errors, which may have stolen their way upon
his pages, will lead to useful examinations, and further
the design of his work.

The thick forests that occupy extensive portions of

the Province, and cover her mountainous ranges of land,
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added to other difficulties, which to the Geologist in new
countries are insurmountable, have prevented the Author
from pursuing his eaquiries with that particular research
the subject requires. He has nevertheless examined each
section of the country at such places as are accessible,
and endeavoured to obtain the most accurate information
by actual inspection. He is aware that the appearance of
many of the less important localities is changing, by tle
clearing of the earth’s surface, and the destruction con-
stantly advancing among the rocks. Those changes how-
ever, only affect the outward garb, while the rocks and
minerals will be found at or near the places described.

In a book intended for the perusal of the general
reader, it has been considered proper to affix a short In-
troduction to the studies of Geology and Mineralogy.
Some of the matter contained in the latter has been derived
from Professor Cleveland’s work.  The Introduction to
Geology will be found to agree with the best modern sys-
tems extant. Those who would obtain a more extensive
knowledge of these Sciences, must consult more elaborate
treatises.

The Author has received some information from the
remarks of Messrs. Jackson and Alger, of Boston, and
from Mr. Haliburton’s exccllent History of Nova Scotia.
For the correct and beautiful drawing of the Village at
Partridge Island, he is indebted to Miss Jeffery. He also
expresses his sincere thanks to George R. Young, Esq.,

B
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and all those Gentlemen who have kindly become his
Auents throughout the Provinces.

It is truly pleasing to observe, that a taste for scien-
tific pursuits is fast gaining ground in Nova Scotia. Alrea-
dy several gentlemen have embarked in the study of Nat-
ural History, and it is hoped that their united eflorts will
not only disclose those interesting facts which serve as
suhjects of speculation, but such as will lead to the prac-
tical improvement of the country.

Is it not singular, that a Province containing coal,
iron, copper, lead, and all those inferior minerals used in
manufactories, should import her metals across the Atlan-
tic 7 Why should granite, marble, and even limestone,
be conveyed to those very shores where they abound ? Is
it not wonderful that a vast amount of sluggish capital
should lie dormant in the hands of its possessors, when so
many channels of enterprise might be opened, and the
surplus earnings of the country be retained among its in-
habitants ?  These are questions which require answers
from Legislators, while science is opening the way to
those improvements, which can alone enrich the Colony,
and render its inhabitants more industrious and happy.

In the description of minerals, repetitions have been
avoided as far as possible.  When the same mineral oc-
curs at several different places, the most particular des-
cription has been given of it, and the locality where it

accurs under its most perfect forms ; and the best speci-
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mens have been selected, when giving the details of their
properties. A deseripticn of the less important associa-
tions has been omitted altogether ; for so numerous are
the Mineralogical and Fossil substances in the country,
that a {ull description of each variety, would fill a volume
of no ordinary dimensions.  Nor does the Author give
more than a brief outline of these important branches of
Natural History, so far as they are connected with Nova
Scotia.  So numerous are the objects of these depart-
ments, and so wide the field of their discovery, not only
would it be ipossible to give an account of them in a
pocket volume, but require years of laborious investigation
to collect, and arrange them.

The mineral springs are included in the description
of the rocks where they occur. The discovery of the
bones of the mammalia, in Cape Breton, and the teeth
of animals belonging to that class, and bones of fish in
Nova Scotia Proper, awaken in the mind new sensations.
If the study of Geology be yet in its infancy in other
countries, it must be almost unborn in this Province,
where facts of the greatest mtercst to the Nutural Philc-
sopher, are almost daily developing the condition of the
antediluvian world, and placing the country upon a foot-
ing highly interesting and important.

The following work has been divided into four parts,
corresponding wilh four natural Geological divisions of

the Country.  Each part is subdivided and distinzuished
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by having the name of a Township or particular locality,
placed before it, and to which the Index refers. There-
fore, an account of any particular place may be referred to
without delay, and the eye is relieved from time to time,
by the different heads under which the subjects are ar-
ranged.

The Author has endeavoured to avoid any appearance
of error, but is sensible nevertheless, that the Work may
contain some, in regard 1o the distances from one place
to another. In numerous instances those distances have
never been accurately measured, and he has therefore
been guided by the opinion of respectable inhabitants.

It was not intended, when the Prospectus of this
Work was written, to give a Geological Map of the Pro-
vince, or any pictorial illustrations of its scenery ; but
from the very general support the book has received, a
Map has been prepared, at a considerable additional ex-
pense, which will ephance its wutility.  The increased
price of the Volume, in consequence, will be no object,
compared with the advantages to be received by this ge-
neral view of the rocks and most important minerals of
the country.

He might plead as an apology for some of the im-
perfections of the Work, that it Las not been prepared
with leisure and retivement.  On the contrary, amidst the
arduous duties of a laborious profession, and under the

annoyance of perpetual interruption, most of the follow-
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ing pages have been written ; or durimg the silent hours
of midnight, when the labour Lut not the fatigue of the
day, had departed.

Some years have elapsed since he commenced an
enquiry into the subjects treated of ; but not supposing
that they would ever be made public, the labour of arrang-
ing a mass ol detached notes, taken under a variety of
circumstances, has greatly increased the task.

He knows however, the fuiility of these apologies,
and although he feels the pecuniary loss he has sustained,
by indulging in his favourite pursuits, he will be amply
rewarded if his labours shall in any degree promote the
study of Natural History in the Province, or prove useful

to his countrymen.

ABRAHAM GESNER.

Psrrssorovcl, July 1836.



INTRODUCTION
STUDY OF GEOLOGY.
e

GEOLOGY is that Science which investigates the
natwre and properties of the various substances which
compose the earth. It examines their luws, combina-
tions, and relations, the changes they have undergone at
different periods, and fivally establishes a correct theory
of the formation of all the materials of which the globe is
constructed.

Many of the ancient philosophers doubtless, never
extended their views upon this subject, beyond the gene-
ral and limited account given by Moses, whose record of
the creation of the world is supported by the voice of
inspiration, and the strongest teslimony that can be ad-
duced to support facts believed by all christian nations.
It was not necessary for the author of the Pentateuch, to
record any details of the formation of the earth, but to
state such important facts as would establish the faith of
every Clristian believer. And no reasonable mind can
consider a more minute earuiry into this department of
HWataral History, wreverent to the Sacred Scriptures, as all
such investigations must be conducted by the buman
mind, wiich with all we behold in creation, was formed
by Him, ¢ who hath made the earth by His power, and
established the world by his wisdom.”
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With the Geological opinions of the ancient philo-
sophers, we are unacquainted ; and those which history
has recorded must be considered extremely whimsical,
and bleaded with much error and superstition. It was
pot until the days of Werner, Hutton, and others, that
anything like a tangible theory was adopted.  Since that
period, modern discoveries have placed this Science upon
reasonable grounds at least, although even now the read-
er will perhaps be startled at some conclusions which the
modern Geologist will endeavour to sustain, and some of
those which recent discoveries have proved to be correct.

GEOLOGICAL THEORILES.

It is absolutely necessary, that hefore any substance
can be crystalized, thatit first be ade fluid, or suspend-
ed in some solvent; and it is generally admitted, that the
agent employed in the formation of minerals, must have
been either aqueous or igneous. For without the action
of one of those agents, it would be impossible to account
for the phenomena the mineral kingdom presents. 'Two
systems of Geology have therefore been advanced and
supported, and the disciples of each have done much
good to the Science, by the facts they have produced to
establish their favourite opiniens.  Those who believe
water was the solvent employed, are called Neptunians,
and those who give the preference to caloric, as the
agent referred to, are denominated Vulcanists, or they
are called Wernerians and Huttonians, from the theories
Werner and Hutton supported.

THEORY OF BUFFON.

Tais author endeavours to prove, that the earth is
the ruins of a former world. He says, ¢ The surface of
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this immense Globe exhibits to our observation, heights,
depths, plains, seas, marshes, -rivers, caverns, gulphs,
volcanoes ; and on a cursory view of these objects, we
can discover in their disposition, neither order nor regu-
larity. If we penetrate into the bowels of the earth, we
find metals, minerals, stone, bitumen, sands, earths,
waters, and matter of every kind, placed as it were by
mere accident, and without any apparent design. Upon
a nearer and more attentive inspection, we discover
sunken mountains, caverns filled up, shattered rocks,
whole countries swallowed up, new islands emerged from
the ocean, heavy substances placed above light ones, hard
bodies inclosed within soft bodies; in a word, we find
matter in every form, dry and humid, warm and cold,
solid and britle, blended in a chaos of confusion, which
can be compared to nothing but a heap of rubbish, or the
ruins of a former world.”” He believed that great revo-
lutions took place in the earth in the early ages, after its
creation, and that the land we now inhabit was formerly
covered for a long time by the sea. Hence shells and
other marine fossils are now found upon the tops of the
highest mountains. The vast continents of Asia, Europe,
Africa, and America, were then at the bottom of an im-
mense ocean, and covered with every thing which the
present sea produces. The ebbing and flowing of the
tides, and the diurnal motion of the earth, he thought were
quite sufficient to account for the spheroidal shape of the
earth, the formation and elevation of contizents, and the
phenomena of stratification this globe presents.  The veins
and fissures so common in rocks, were formed when the
newly constructed planet was undergoing the process of
drying, and therefore it cracked in the manner of clay
when exposed to the sun. Some large openings were
formed by the falling in of caverns in the earth, and thus
the Straits of Thermopyle, Gibraltar, the gaps in Mount
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Caucasus, and the Cordilleras, were produced. Tt will
be unnecessary to proceed any farther in the theory which
this celebrated man endeavoured to establish, but ore that
can never be believed ; as he finally informs us that the
earth and all the planets in the solur system, were origi-
nally parts of the sun himself, and that they were detached
from his body by the stroke of a comet! With what
miglity force must that comet have been propelled ! And
how very singular that the pieces knocked off from the
sun, are so rezular in their dimensions and movements.
These reflections will remind us of the state of Geologi-
cal knowledge in his day ; and while his name will long
be remembered as a Naturalist, his opinions in regard to
the Formation of the Earth, will only be quoted to amuse
his successors in the Science.

THEORY OF WERNER, or, Aqurous Turory.

AT some very remote period, this globe was for a
long time suspended in water, so that the tops of the high-
est mountains were then submersed. The water was un-
disturbed by rarified air, and not agitated by currents.
In this vast collection of water, all the particles which
now form the exterior coats of this earth, were held in
solution. In this fluid was the nucleus of the earth, and
crystaline deposits were made, investing the nucleus like
the coais of an orange, thereby forming the Primitive
Rocks of granite, gnelss, and all those which are destitute
of organic remains. In this original deposit no animal or
vegetable relics are to be found.  Nor have any round
pebbles been discovered in them ; but in the first collec-
tion of earthy particles upon their surfaces, shells and
fragments occasionally occur.  These are therefore called
Transition Rocks, in consequence of the earth having
passed as it is supposed, from a chaotie to an habitable

[N
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condition during their formation. At this period the ocean
became filled with the finny tribes.  The waters upon the
earth now began to subside. They contained divided
particles of the original rocks, which particles were de-
posited upon the nucleus, in horizontal layers. 'These
layers contain many organic remains, and were called by
Werner, Floctz, or Secondary Rocks.

During the subsidence of the waters, the primitive
rocks were worn down by the violence of currents, and
the particles contained in the water, were consequently
deposited at a lower level than the tops of the highest
mountains, which had ernerged {rom the great deep, and
could receive no further accumulation of particles from
the solation,

Werner believed that through the agencies of wind,
and disturbed state of the remaiuing ocean, violent cur-
rents were produced, which wore down and carried away
large quantities of the primitive, transition, and secondary
rocks in some places, and made large deposits in oihers,
whereby inequalities of surface were produced. Hence
mountains were formed, and those deep ravines which are
every where exposed.  As the waters continued to sub-
side, deposits were still going forward that produced clay,
gravel, and what are now termed alluvial formations. The
water at last observed a proper level.  Its bounds were
fixed, and the surface of the earth became inhabited.

There are a variety of substances that do not appear
in regular layers upon the carth, but are only met with
occasionally under very irregular limits, and uncertain
dimensions.  Rock salt, coal, limestone, basalt, with
others of that character, are thus distinguished, and were
called by Werner, subordinate formations. He has also
another class of rocks produced by subterraneous fires,
with which his classification of strata is concluded. He
las arranged all the rocks under the terms primitive, tran-
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sition, sccondary, alluvial, subordinate and voleanic pro-
ductions.

It will doubtless be observed, that no attempt has
been made to enter into the minute descriptions, and ex-
tensive details given by this celebrated Geologist: such
is not the object of this work, but merely to zive a gene-
ral outline of a theory which has been strongly supported,
and has certainly many lacts favourable to conclusions to
which it leads.  With many positions evidently correct,
it is mixed with hypothetical votions that cannot be ad-
mitted. 'To the Neptunian theory there are many objec-
tions, and although its general outlines may be correct,
modcrn discoveries have decided that many of its details
are altogether absurd and inconsistent. It pre-supposes
thie solubility of many minerals in water, a thing impossi-
ble in the present state of our knowledge. It cannot
account for the inclining and vertical position of rocks ;
and although it may give a satisfactory explanation for the
organic remnains of marine productions, it affords not a
shadow of reason to account for super-marine fossils.—
When the whole of the earth’s surface is taken iuto con-
sideration, the Theory of Werner must be given up, as
many of its doctrines are much at variance with plain mat-
ter of fact.

THEORY OF HUTTON, or, Tavgous Tusornr.

Dr. Hurron believed that the whole surfluce of the
earth was undergoing a gradual decay, and that the de-
structive process furnished the materials for the regener-
ation, and support ol the anhmal and vegetable kingdoms.
‘That the malerials of former continents, were by the
action of the atmosphere and water, treusported and
deposited in the bottom of ancient seas,  The summits
of the loftiest mountains yielded to currents of air, and the
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tempestuous action of rains.  The particles disseminated
by these causes were carried downward, and in their
course supplied fertile vallies, and finally filled the reser-
voirs of the mighty deep. That by the action of subter-
raneous fires, the same materials were elevated to form
continents and islands.  Some rocks were only softened
and thrown upwards, while granite and other unstratified
formations, were completely melied and forced in a per-
pendicular direction through the incumbent strata.  And
by the same means, veins of ore were filled by metallic
materials, thrown upwards into the strata above. The
Docror’s theory intimates, that the transition and second-
ary rocks of Werner, were collected at the hottom of the
ocean, through the medium of operations still acting upon
the earth ; and that the primary rocks were formed be-
neath them by the action of heat.  This opinion is sup-
ported by the crystaline texture, harduness and [racture
they have produced, of the secendary rocks with which
they have come in contact. Hence by the action of sub-
terraneous fires, rocks have been hardened, and those
changes produced that the surface of the earth now exhi-
bits. The production of alluvium and the various kinds
of soil are explained in a similar manner in both theories.
Thus, by water the materials of rocks have been produced,
and by fire they have been elevated and rendered solid.
This theory has received able support from the pen
of Mr. Playfair, whose talents would not have been lost
upon any subject, and whose style and eloquence will long
be admired.  Buat how will this theory accord with the
fact, that often in stratified rocks there is a sudden change
from one stratum to another. Beds of shale, coal, sand-
stone, &c., alternate with each other, and are sometimes
found under beds of limestone. IHow could such a vari-
ety occur from one distinct and uniform cavse ?  What
would have beceme of the pyrites contained in sulphur
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and in anthracite ? And what would have become of coul
had intense heat been applied? The circunstances
already stated, would be more likely to result frow ayue-
ous solution.

THEORY OF BURKNET.

Tne theory of Burnet seems to have bLeen similar
to that of Hution, in some purticulars.  The {ollowing
passage is certuinly very sublime, and was highly eulo-
gized by Steele.

“« Let uz now ™" suvs he, “reflect on the transient
glory of the earth; Low by the force of one eleruent
breaking loose upon the rest, all the beauties of nature,
each work of art, and every labour of mun, weve rduc-
ed to nothing : all that once secemed adimirable is now
obliterated, all that was great aud magnificent las van-
ished, and another form and face of things, plaiu, simple,
and uniform, overspreads the earth.  Where are now the
Empires of the world ; where the Dmperial cities, the
pillars, tropbies, and monuments of glory ? what remains,
what lmpressions, or distinctions do you now behold ?
what has become of Rome, the great city : of eternal
Rome, the Empress of the world, whose foundations
were so deep, whose palaces were so sumptuous *—Her
hour is come : she is wiped from the face of the earth,
and buried in everlasting oblivion.  But not the cities
only, and the works of men’s hands, but the hills, and
mountains, and rocks of the carth are melied as wax be-
fore the sun, and their place is no where found ; all have
vanished, and dropped away like the smow which once
rested upon their summits.”’*
well with one frotn ¢¢ The avt of Preserving Health™ by

This gnotation accords

Armstrong, who has given the following beautiful passuze.

* Lurnet's Theory, Vol H. page 25,
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<« What does not fade ; the tower that long had stood
The crash of thunder and the warring winds,
Shook by the slow but sure destroyer Thne,
Now hangs in doubtful ruins o’cr its base ;
And flinty pyramids, and walls of brass
Descend ; the Babylonian spires are sunk :
Achaia, Rome, and Egypt, moulder dowu.
Time shakes the stable tyranny of thrones,
And tottering ¥mpires rush by their own weight.
This huge rotundity we wead grows old,
And all those worlds which roll around the sun—
"I'Be sun himself shall die, and ancient Niglt

Avain involve the desolate abyss.”

MODERN GEOLOGICAL THLEORY

Tue Earth is a spheroidal body, the diameter {rom
pole to pole is somewhat less than that which passes
through the equator. Itis composed of land and water.
Surrounded by an atmospbere adapted to the animals that
inhabit its surface, the carth has an annual metion pro-
ducing the changes of season, and a diurnal motion which
gives day and night. The sun and moon have a great
intluence upon the ocean, and produce tides. 'The sur-
face of the dry land is beautifully diversified, with hills,
and valleys, plains and hollows, rocks and earths, of va-
rious kinds.  The bottom of the ccean corresponds with
the earth, and is equally irregular.  Islands are the tops
of vast mountains, whose summits arc elevated above the
level of the sea. Were the sea to be lowered to any
considerable distance, it would exhibit new islands and
continents, similar to those now inhabited by man. On
the earth there arc tempestuous regions, where the ele-
wents rage at some seasons with great aud hvesistible
furv. In some siwations there arc water-zpouts and
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whirlpools; there are also volecanoes, from which fire,
water, sulphur, and bitumen, are cmitied, producing hor-
ror and dismay among all who behold them.  Again, there
are gulphs and cataracts, the hidden causes of carthquakes,
and all those internal commotions which have existed
since the world was created.  On the other hand, theve
are vast regions of eternal snows, from whence moun-
tains of ice float to warmer latitndes, dissolve and are seen
no mora.

The mineral kingdom is not under the influence of
climate ; rocks are similar in polar and equatorial regions.
The volcanic fires of Iceland are equal in greatness to
those near the Line, so that it may be said the solid parts
of the earth, are ultogether independent of the influence
produced by the surrounding planets upon the softer ma-
terials of the globe.  Rncks and minerals are similar in

- different countries.

It is well ascertained that the crust of the earth con-
sists of a number of layers or strata, diflering from each
other in their structure and composition. The elementary
substances of which they are composed are few in number,
but variously mixed. They are in general siliceous, cal-
careous, or argillaceous. The different layers or classes
of rocks, are placed in beautiful and regular order.  Those
which have been discovered at the greatest depths, are
found in every instance to be the lowest in the order of
super-position, and those that appear near the surface are
never found beneath them. Sometimes the lowest form-
ations appear on the surface, and often form the summits
of the highest mountains. In such instances they are un-
covered by those layers, which in other places are depo-
sited upon them in the greatest regularity.

There is perhaps no situation on the earth, where
all the different classes of rocks can be found existing
fromn their lowest to their highest formations 5 but in dif-
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ferent places they are all exposed ; and alibough some of
the intervening series or strata, may be wanting to com-
plete the order of the differcnt layers, the next in suc-
cession fills its place, and the greatest harmony is pre-
served. This fact will be better explained by referring
to the classification of rocks, and the relations they have
to each other.

The crust of the globe presents three distinct series
of substances.  The first of these, and that upon which
the others rest, is called the Primary or unstratified rocks.
These appear to be coeval with the world, and afford a
compact and substantial foundation for the less solid ma-
terials placed upon them.

The second series was evidently formed at a more
recent date, and present a stratified texture. The strata
are variously inclined, and always meet the primary rocks
beneath. The different layers composing this series,
have been denominated Secondary Rocks. These con-
tain many organic remains, pebbles, and a great pumber
of metallic and mineral substances, indefinitely combined.

Modern Geologists have established another series,
which they have called Tertia Rocks.  These appear to
have been deposited after a remarkable change had taken
place in the secondary strata. They are very different
from the rocks beneath them, and constitute all the vari-
eties found above the layers of chalk.

There cannot be any doubt that the Primary Rocks
were formed by a process very different from that of the
other series : all their characters seem to prove that they
were clevated {rom the interior of the earth in a state of
fusion, orin a fluid and elastic condition. They appear
to have been raised by a great-force, as the strata placed
above them are singularly penetrated by their ejections
{rom heneath.  There is a great similarity between the
Primary Rocks and the products of voleanoes, and the
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numerous observations recently made upon this subject,
clearly exhibit the greatest analogy between the certain
and distinguishable effects of volcanoes, and the phenom-
ena presented by the minute disseminations of the Pria-
ary rocks that have been forced upwards into the Second-
ary formations.

The Secondary Rocks always lie above those called
Primary.  Their regular and parallel arrangement, the
pieces of pre-esisiing rocks, the remains of organic bodies
they contain, and every circumstance connected with their
composition, arrangement, and situation, clearly prove
that they were formed under water, by having their con-
stituent particles thrown downwards from the swface.
And it may be truly said, that ¢“ every siratum contains
within its own domains records of its past history, writ-
ten in characters intelligible to all nations, which no pos-
sible events can falsify or destroy.””  These records have
enabled Geologists to arrive at somie just conclusions res-
pecting the relative ages of rocks, which possess almost
all the certainty of mathematical demonstration.

In the secondary rocks are included a great variety
of different beds of stone, which have been classed in the
following order, descending {rom the chalk downwards.

The Chalk Group,

The Oolite Group,

The Red Marl Group,

The Coal Group,

The Mountain Limestone Group,
The Old Red Sandstone Group.
The Graywacke Group.

The following classification of Rocks in Great Bri-
tain is easily understood, and has been extensively applied.
Such as require more minute divisions, shouald consult the
admirable work of Conybeare and Philips, cn the Geol-
ogy of Fngland and Wales.

)
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PriMiTIVE.
i. Granite,

a Gneiss,

b Mica Slate.
2. Porphyry,
3. Serpentine,

P
@ ¢ Steatite,
a 4. Marble.
= SECONDARY ROCKS.
= 1. Clay Slate,
g e Graywacke,
=~ 2. 'Transition Limestone,
=z 3. 0ld Red Sandstoue,
@ Coal,
b Argillaceous Iron-stone,
5. Red Sandstone (New.)
6. Limestone,
7. Chalk.

IsoLaTep Rocks.
Trap Rocks,
a Greenstone,
b Basalt,
¢ Amygdaloid,
d Toadstone.

The Tertiary Rocks contain a great variety of lime-
stones, sandstones, clays, pebbles and sands, separated
from each other into different groups, by distinct charac-
ters.  They contain the remains of quadrupeds, birds,
and near the surface the bones of mammalia. In this class
of Rocks the organic remains are generally similar 1o those
of animals now inhabiting the earth. Thisimportant dis-
covery distinguishes its strata from those of Secondary
formations, in which among all the numerous fossil re-
mains of plants, and the animal creation, few have been
found belonging to classes now existing upon this globe.



INTRODUCTION. XXVii

Whercfore it 15 believed that their tubabitants must have
been destroyed previous to the consolidation of the ‘Ier-
tiary sirata.

It is not the object of this work, to enter into the
details comected with the evidences brought forward to
support the modern theory of Geology. Perhaps enough
has been already introduced, wbich if aided by common
observation, will convince the reader that the Secondary
and Tertiary Rocks have been deposited from some fluid
in whicly their particles were held in solution.  But in
order to give some proof of the elevation of the Primary
Rocks, it may be added, that ¢ near the Island of San-
torina, in the Archipelago, an Island rose from the sea
114 years before the Christian era ; in 1573 another [sland
arose at the same place. In 1707 a third appeared. In
the year 1822, a whole line of coast, extending more than
one hundred miles, arose four feet above its former level.
A portion of Cutch, near the mouth of the Indus, includ-
ing sixty miles of the coost, was raised sixteen feet above
its original height, by an earthquake. New mountains
were formed in Mexico, in the year 1759. A new Island
appeared off the coast of Sicily in the year 1831.” And
many other occwrrences of a similar kind might be cited,
all of which prove, that elevations of the Rocks have
taken place from time to time since the world was first
created.

From the foregoing circumstauces, and the numer-
ous facts that have heen observed, Geologists have arrived
at the following conclusions.——That all the elementary
particles of the Secondary Rocks, havebeen at some re-
mote period held in solution by water, and deposited in
layers as they now occur, and have embraced the animals
and plants, the remains of which now appear in then.
That the Priniary Rocks on the other hand, have at dif-
ferent periods since, or during the formation of the sec-
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ondary strata, been thrown upwards in a state of [usion,
and thereby have penetrated the superincunbent rocks.
ar become elevated so as to form the summits of the high-
est mountains.  And finally, that the Tertiary strata are
of much later origin than either, as they contain the re-
mains of animals now existing upon the earth.

1t only remains to take some notice of a very singu-
lar and important class of Rocks, which oceur both in Pri-
mary and Secondary countries ; and are as much varied
in their character and appearance, as they are in their
situation.  We mean the Trap Rocks of Werner, and
the Whinstones of Hutton. They include all the forma-
tions called greenstone, basalt, amygdaloid and toadstone.
The columnar basalt forms those celebraied and beautiful
structures of ihz Island of Staffa, one of the Hebrides ;
and the Giant’s Causeway, upon the coast of Anuim,
freland. This class of rocks is now generally believed to
be of voleanic origin, from its great similarity to more
recent lava. s rocks contain many varieties of crystal-
ized minerals, and form the most stupendous cliffs of Nova
Scotia.
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INFTRODUCTION
To THE
STUDY OF MINERALGGY.
g

CHAP. L

1. MINERALOGY is the Science which obtains
a correct knowledge of the properties, relations, and cow-
binations of all mineral substances, and euables us to dis-
tinguish, arrange, and describe them.

2. Chemical Mineralogy investigates the chemical
properties, and discovers the elementary parts of miueral
compounds.

3.  Geographical Mineralogy informs us whare min-
erals are found, and the particular sitvation where they
are deposited.

4. Simple minerals are composed of similar parii-
cles, and are homogeneous.

5. Compound minerals are composed of more than
one simple substance, united or attached to other suli-
stances.

6. Inthe study of Mineralogy, itis often necessary
to seek the assistance of philesopby, chemistry, and nat-
ural history, to obtain a correct knowledge of the mineral
under examination.

7. In order to arrange miunerals into proper classes
and orders, it is necessary in the investigation of their
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properties, to consider all the characters they present.
Those characters arc divided into physical and chemical.
Bach of those divisions includes a great variety of cir-
cumstances, that should be duly cousidered.

8. The most important of all the physical proper-
ties of ninerals, is that by which those regular solid bo-
dies are formed, called crystals.

CHAP. IL
CRYSTALOGRAPHY.

1. CrystarLizaTiox is avery remarkable process,
whereby all the simple mineral substauces arrange them-
selves into regular and determinate bodies, surrounded by
plain faces, right lines, and angles well defined.

2. From the regular forms crystals present, it is
evident that the various particles of which they are com-
posed, have also regular forms.  'These particles by che-
mical attraction aud affinity, unite themselves laycr upon
layer, in the mauner cannon shot are sometimes piled, so
that a perfect form, bounded by right lines, is produced.

3. The iutegzrant particles of every simple sub-
stance, always possess shmilar figures.  Heuce it might
be supposed that any collection of such pavticles, would
possess a shwilar figure : but such is not the case, for
different combinations assume different forms, and differ-
ent causes produce this seeming want of harmony.

4. 'Therefore the same mineral will often appear
under very different forms.  For instance, carbonate of
lime, having a rhomboid for its primitive form, will exhi-
bit a hexaedral prism, and a dodecaedron, with triangular
or pentagonal faces.

5. The difference in the forms of crystals, arise
from a different arrangemeunt of their integrant particles.
Thus cubic erystals of the sulphuret of iron, will some-
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times zo arrange themselves, as to produce a cube, an
octaedron, and a solid contained nnder twenty triangular
faces.

Priyrmive Foras.

Every substance capable of crystalization, has one
particular form natural to itself.  This is called its pri-
mitive form. But an accumulation of particles in a de-
creasing ratio, may take place upon any of the sides of
the primitive form, so as to produce a great variety of
figures. For an example,—all the different secondary
forms of the garnet are reduceable to one, by mechani-
cal division ; and its primitive form in every instance,
will be found a dodecaedron.

The following are the primitive forms of erystals, so
far as they have yet been discovered.—1, The Cube ;
2, the regular Tetrahedron ; 3, the regular Octahedron ;
4, the rhombic Dodecahedron ; 5, the Octahedron with
a square base; 6, the Octahedron with a rectangular
base ; 7, the Octahedron with a rhombic base ; 8, the
right square Prism ; 9, the right rectangular Prism ; 10,
the right rhombic Prism ; 11, the right oblique angled
Prism ; 12, the oblique rhombic Prism ; 13, the doubly
oblique Prizm ; 14, the Rhombohedron or Rhomboid ;
15, the regular hexaedral Prisn.

Seconpary Forms.

From the foregoing remarks it will appear evident,
that crystals must by the laws of their formation, present
a great variety. Indeed, they are discovered in almost
every possible shape that regular can be made to assume.
Let the primitive forms already mentioned, have succes-
sive layers of particles placed upon their faces, each layer
decreasing a row of particles on one or all of the edges of
the primitive form, or let decrements be made on the
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cdues of the erystals, and some idea of the number of
sccondary forms can be imagined. The student in Min-
eralogy will derive much advantage from having pieces of
wood, cut into the forms of those geometrical figures,
placed before bim when be is examining any regular crys-
tal ; and he will soon discover, that a knowledge of geo-
metry is nccessary to his advancement in the Science ;
for from the forms erystals present, they are distinguished
from each other, and the minerals to which they belong
are properly arranged.

CHAP. IIL
EXTERNAL CHARACTERS OF MINERALS.

Tuke external characters of minerals, are those dis-
covered by Inspection or simple experiment. They are
very numerous, and require minate investigation to point
out the difference that exists among them. The terins
used in the description of minerals, should be well defined
and correctly applied ; for it is evident that many differ-
ent opinions have arisen among Mineralogists, from the
uncertain meaning of words they have used, in their des-
criptions of the substances examined. It is not the ob-
jeet of this work to go Into the details connected with this
part of the subject. Such details are only to be found in
extensive treatises on Mineralogy, and require laborious
study and observation before they can be applied.

For the appropriate language now generally used to
deseribe Minerals, we are indebted to the celebrated
Werner, late Professor of Bineralogy at Freyburg, in
Upper Saxony. The following arrangement of external
characters has been adopted by Professor Cleveland, and
includes all that is necessary to be considered.

Colour, Changeable colours,
Lustre, Transparency,
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Refraction, Sound,

Form, Cobesian,
Surface, Hardness,
Touch, Frangibility,
Coldness, Structure,

Odor, Fracture,

Taste, Shape of fragnment,
Adhesion to the tongue, Tenacity,

Soil, BMagnetism,
Streak and powder, Blectricity,
Distinet coneretions, Phosphorescence,

Flexibility and elasticity,  Specific gravity.

CHAP. IV.
CHEMICAL CHARACTERS OF MINERALS.

Tue chemical characters of minerals are highly im-
portant, as they discover the component parts of each
kind, decide upon their classes, and point out the various
uses to which they may be applied. It will only be ne-
cessary to describe in this place, such chemical experi-
ments as are generally employed in the description of
minerals, are easily performed, and require but a simple
apparatus.  For the complete analysis of a mineral, can
only be successfully conducted with a perfect knowledge
of chemistry, and an expensive laboratory. Hence the
blowpipe and the acids form almost the whole of the che-
mical ineans, by which the metals in all their combinations,
are detected.

Fusisirity oF MinegraLns.

Ture blowpipe affords the greatest facilities for dis-
covering the constituent parts of almost all minerals ; and
although we cannot know at what temperature fusion takes

place, the various appearances metallic substances exhibit
i3
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while melting, are clearly brought to view, and we have
also the advantage of examining the different products of
fusion. These products are often very characteristic of
the mineral under examination.

In general the common blowpipe used by goldsmiths,
will answer every purpose, and a little experience will
enable an adept to use it in a proper manner. It may not
nevertheless be improper to add, that the air should be
forced through the instrument by the action of the muscles
of the face and lips, and not by those of the chest. The
breathing must be kept up through the nostrils, while the
air is propelled through the pipe. Any kind of flame may
be used in experiments with this useful instrument ; but
that from an oil lamp is preferable to any other.  The
wick should be large, and olive oil will yield the most
powerful flame.

If the flame of a lamp be examined under the influ-
ence of the blowpipe, it will appear in two unequal parts.
The external flame is the largest and most luminous. 'The
internal flame is smaller, more regular, and of a blue
colour. The external is the oxidating flame, and the in-
ternal the reducing flame. The greatest heat 1s a little
within the point of the latter, where the mineral to be
examined should be placed. The external flame will re-
tain the heat and equalize its distribution. The greatest
heat is obtained by blowing moderately and steadily. The
piece of mineral to be examined should be a little larger
than a pin’s head, and supported on a piece of charcoal
made from alder or pine, which is preferable to any other
kind. Platina, ashestus, and glass tubes, are sometimes
used for supports, but in common experiments the char-
coal will answer every purpose. In using the blowpipe
it is often necessary to employ re-agents, or fluxes, those
most generally employed are soda, nitre, nitrate of co-
halt, and borax. The effects of each should be care-
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fully noted. 'The tyro in Mineralogy will derive much
advantage from the perusal of a treatise on the use of the
blowpipe ; and when this simple instrument is properly
used, it will enable him to ascertain the distinctive cha-
racters of almost all the minerals, so that with a good
manuval of the science at his elbow, he can arrange and
classify his specimens in a scientific manner.

Acrion or Acips.

Tue acids generally used as tests for minerals, are
the nitric, sulphuric, and muriatic, diluted with one or
two parts of water. The mineral to be examined should
be powdered, and placed in a concave piece of glass. A
common watch crystal Is well adapted for the purpose.
The acid should be poured upon the mineral. And it
must be carefully noticed, whether the solution is made
quietly or with effervescence—whether the effervescence
be quick, violent and perfect, or slow and partial. The
gas also, which escapes, must be examined. In some
instances a complete solution is the result, in other in-
stances a residue is left behind.

CHAP. V.
DESCRIPTION OF MINERALS.

In order to describe a mineral, and determine the
class, order, genus and species to which it belongs, its
physical and chemical characters, must be duly consid-
ered and compared with those of a system already formed.
In the first place it should be observed what is the form,
regular or irregular.  Obtain the primitive form if possi-
ble by mechanical division, then the hardness and speci-
fic gravity must be ascertained with the greatest possible
accuracy. These characters serve as distinct data.  After
the examination has been thus far conducted the particu-
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lar characteristic may be applied, when it will be soon
discovered what characters agree or disagree, and also
those that are altogether wanting. Let the substance un-
der examination be carried through the classes of an esta-
hlished system, and in general it will be easily discovered
to which cf them it belongs.  Then by proceeding to the
different orders of thut class, its characters will be recog-
nised, and so on through the orders, genera and species,
until the mineral is placed in its proper situation, having
its propertics fully determined.

In the examination of minerals, difficulties will natu-
rally arise in consequence of the various combinations and
appearances they often assume. And much labour and
careful examination is often required, to determine the
place asingle specimen should possess under any classifica-
tion, and the proper name by which it should be designat-
ed. Butin proportion to such difficulties must experiments
be multiplied. After all the physical characters Iave been
duly considered, the action of the acids known, the blow-
pipe used, and the products of fusion carefully examined,
almost always every spectes of the different minerals will
be clearly made out, and can be placed under the classes
where they belong. Il all the experiments tried do not
prove satisfuctory, a chemical analysis must then be insti-
tuted, wherehy its component parts will be known and
separated.  These remarks are intended for those who
may not possess a proper apparatus for such an analysis,
nor wish to pursue the study so {ar, as to examine chem-
ically every substance taken from the earth.  But the sci-
entific Mineralogist will feel a pleasure in the investigation
of every specimen the mineral kingdom affords.
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CHADP VL
ARRANGEMENT O MINERALS.

It is to be regretted that Mineralogiats have used
different arrangements ol minerals, and several of then
have applied nomenclatures agrecable to their own pari-
cular views ; hence the Scieuce has been retarded niis

progress, and much confusion produced.  Protessor
Mohs, the successor of the celebrated Wemer, has
adopted an arrangement of wminerals from their external
characters. The species are determined by their primi-
tive forms, cleavage, harduess, and specific giavi v.—
This arrangement with some alierations, has also feen
employed by Jameson, in the third edition of his Miner-
alogy. The results are these,—that ores of the same
metal have been separated from each other in their clas-
sification, and some ¢f the metals have been a.cocinted
with the earths.  Whereas it 1s obvious, that ihe ores of
each metal should be arranged by themselves.



TABULAR VIEW OF MINERALS,

DESCRIBED IN THIS WORK.

$PECIES SUBSPECIES SPECIES BSUBSPECIES

Varielics & Varieties &

Subvarieties. Subvarieties.

Sulphbate of Barytes, Gypsum.

lamellar fibrous

compact granular
Carbonate of Lime. compact

Calcareous Spar. branchy

crystalized
Jaminated
granular
compact
earthy
Stalactite
Alabaster
Brown Spar.
Marl.
indurated
earthy
Arragonite.
fibrous

Sulphate of Lime.

Selenite.
maasive
acicular

snowy
Sulphate of alumine & potash
Quartz.

common
limpid
smoky
yellow
blue
rose red
mitky
granalar
Amethyst.
Cat’s eye.
Chalcedony.
common
cacholong
carnelian
Siliceous Sinter.
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SPRECIES SUBSPECIES
Varicties &
Subvarieties.
Michaelite
Heliotrope.
Opal.
Semi-opal.
Hornstone.
Jasper.
common
striped
. (Agate.)
Mica.
Jaminated
Leucite.
Schorl.
comnon
Feldspar.
common
granular
Basalt.
columnar
tabular
ammorphous
Garnet.
common
manganesian
Phrenite.
fibrous
Stilbite.
Zeolite.
Laumonite.
Analcime
Sarcolite.
Chabasie.
Apophyllite.
P Albin.
Tremolite.
common
Asbestus.
common
Augite.
common

Hornblende.

XXXIX

SPECIES BSUBSPECIES
Varieties &

Subvarieties.

common
basaltic
fibrous
Diallage.
metalloidal
Talc.
common
indurated
Steatite.
Chlorite.
common
Argillaceous Slate.
Avgillite.
shining
Roofslate
Shale.
Aluminous Slate.
Claystone.
Clay.
Potter’s
Pipe Clay
varieg’td.
Loam
Reddle
Anthracite.
slaty
Coal.
cannel
slaty
Lignite.
Jet
brittle
Bituminous wood
Peat.

compact
Native Copper.
Sulphuret of Copper.
Gray Copper.
arsenical

Red Oxide of Copper.

capillary
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$PLECIES BUESPHCIES

Turicties &

Subvarieties.

Carhonate of Copper.
blue
green
Sulnhate of Copper.
Sulphuret of Iron.
coOmmen
magnetic
Magnetic Oxide of Iron.
Specular Oxide of Iron.
micaceous
Red Oxide of Iron.

Red Hematite.
compact
ochrey

5PECIES SUDSPFECIES
Tarieties &

Subvarieties.

Brown Oxide of Iron.
hematitie
compact
ochrey

Argillaccous Oxide of Iron.
nodular
cominon

Jnspery

Bog Ore
Carbonate of Iron.
Sulphate of Iron.
Phosphate of Iron.
Sulphuret of Lead.

granualar

cohaltic

10xide of Mangancse.
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ExprLaNaTioN oF THE Maps.

The South side of the Province, painted brou
the Primary District, and is composed principa
Granite, Gueiss and Mica Slate.

The blue denotes the Slate District, which is
posed of Slate, Greywacke, and Greywacke Slate.

The Red Sandstone District is painted light ¢

The crimson belts shew important beds of Iron

The Trap Rocks are painted green, and the
black. See Geological Divisions.

REMARKS

’ ON THE

Geology and Minevalogy

OF

NOVA SCOTIA. -
—— .

NOVA SCOTIA presents many difficulties to the
natural philosopher. With extensive tracts of country.
covered with dense forests, and trackless mountains
where the moose and carriboo still enjoy quiet repose
from the yell of the Indian, or sound of the woods-man’
axe ; the Geologist amidst his arduous labors to discove:
her structure, must meet with frequent disappointment:
in a country, that in regard to cultivation and improvemen
is yet in its infancy. No shafts have been opened o
excavations made in the Province, except such as ar
confined to the raising of coal. Hence the opportunitie:
afforded for examining the different strata of rocks upor
which the soil is placed, are very limited. And as bu

1
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a small proportion of the surface has been cleared of tim-
ber, the labor of examining the country, even superficially,
is greatly increased. The facilities for obtaining Geolo-
gical information are confined to the shores, and those
places where the removal of the earth for making roads,
has uncovered the rocks which lie beneath.

Almost surrounded by the sea, Nova Scotia- does
indeed upon her shores, not only offer the most majestic
and beautiful scenery, but affords an opportunity to any
enquirer, to examine immense precipices and strata of
rocks, from which some just inferences may be drawn, in
regard to the internal formations of the country. But in
general the shores only give a knowledge of the circum-
ference, a short distance from which in some places, other
kinds of rocks are deposited.  And it should be consid-
ered, that every section of the country upon the border
of the sea, is very superficial, extending only from the
soil to the lowest level of the water. Much information
may however be obtained by examining the banks of riv-
ers, deep ravines, and the tops of the highest mountains ;
although such examinations are not always attended with
safety, and are never made without great labour. From
these circumstances it will not be supposed, that a per-
fect Geological description of the country can be given,
until time and cultivation shall have removed the obstacles
that now lie in the way.

It should nevertheless be observed, that numerous
as the difficulties in the prosecution of Geological enqui-
ries may appear in Nova Scotia, there are some circum-
stances connected with the rocks themselves, which are
{avorable to their examination, and of much importance in
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the discovery of useful quarries and mines. These fav-
ourable circumstances arise from the highly inclined, and
in some situations the almost vertical position of the strate
of different classes of rocks. For if the different layers of
each class of the secondary rocks had been horizontal, or
remained in that position in which it is supposed they
were originally deposited, it would have been impossible
without making deep excavations, to have arrived at any.
knowledge of the lower classes, now in many places so
thrown out of their original level, by the elevation of im-
mense ridges, that extensive ranges are exposed, and
may be examined without the labour of removing even the
earth from the swface. Aninstance of this kind is exhib-
ited in the clay slate of the Horton Mountains. The slate
is an older formation than the new Red Sandstone, that
would have covered it, had it not been turned up, so that
the sandstone leans against its north side, in contact with
its strata.

Again, it should be observed, that in consequence
of the rapid currents upon the coasts of this Province,
and the exposed situation of the country to the sea,
added to the advantages gained by the great height the
tide rises in the Bay of Fundy, an excellent opportunity
is afforded the Mineralogist, to obtain those interesting
minerals with which the country abounds.  The effects
of a turbulent sea, frost, and the action of the atmosphere,
produce such destructive results upon the solid materials,
thrown up as barriers against the encroachments of the
ocean, that every succeeding season opens a new field t¢
those interested in the discovery and collection of min-

erals.
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But without entering inte any further details of the
advantages or disadvantages offered by the Province to
the natural philosopher, enough has been already discov-
ered, enough has been noticed and examined, to convince
even the most sceptical, that Nova Scotia contains within
her bosom, immense and inexhaustable treasures. Her
resources far surpass those of the neighbouring Colonies,
and in time will enrich her sons, and render a Province
now by some considered of little value, a desideratum of
less favoured countries, on account of her valuable mines.
These opinions are not the result of 1dle speculation, or
the extravagant fancies of superficial examinations ; they
are the sentiments of all scientific men who have visited
the country, and made themselves in some degree ac-
quainted with the numerous minerals it contains. There-
fore let it never be supposed, that this Colony is doomed
to the character of a worthless and barren appendage to
Great Britain, for time will develope her almost hidden
treasures, and prove that her soil is not only fertile, but
her rocks contain an abundance of substances, which are
indispensable for the necessities, luxuries, and happiness
of mankind.

Let the great extent of the Coal fields of Nova Sco-
tia ; the beds of Iron Ore, Sandstone, Gypsum, Lime-
stone ; with every kind of material proper for building,
both the massive cathedral and the humble cottage, bhe
considered ; the Copper and Lead, which will ere long
be obtained in rich supplies, be taken into the account :
and the ahove sentiments will be more generally believed,
and this transatlantic settlement more highly valued. In
confirmation of these opinicns. it will be necessary to en-
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quire into each section of Nova Scotia, produce such tes-
timony as present discoveries will furnish, and collect
such facts as are daily noticed.  Itis true, Nova Scotia
does not enjoy the privilege of working her own mines,
or the profit arising from the sale of their productions ;
but there is a satisfaction in knowing to what an amount
we contribute to the interests of other men. No attempt
will however be made to enter into this part of the sub-
ject, as it more properly belongs to the Legislator than
the Mineralogist.

GEOLOGICAL DIVISIONS

It is necessary in pursuing an enquiry into the For-
mations of Nova Scotia, to divide the Province into four
distinct Geological Districts.  The lines which separate
each division, extend from south west to north east nearly,
and run in a longitudinal direction with the greatest dia-
meter of the country.  If a line be drawn from the Gur
of Canso to Yarmouth, lengthwise the Province, crossing
the Counties of Sydney, Halifax, Lunenburg, Queen’s,
and Shelburne, it will cover and run in the direction of
the Primary and unstratified rocks of Nova Scotia.—
Hence all the south side of the Province will be called
the Primary District, for in it the Primary rocks are most
abundant.  On ‘the north west side of the Primary Dis-
trict, and extending its whole length from Antigonishe to
Cape St. Mary, there is an immense tract of country oc-
cupied by clay slate (argillite.) Hence the Middle D:-
vision of the Province will be called the Clay Slate Dis-
trict.  Again, if a line be drawn from Annapolis to Mer-
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tgomishe, and a curve made in the direction of Windsor
River, all the remaining part of the Province will be cal-
led the Red Sandstone District, including the Coal Fields,
through which the Cobequid chain passes.  Lastly, the
whole of the North Mountains, extending from Brier
Island to Cape Blomidon,—the Five Islands, the Two
Islands, Isle Hant, and all the Capes on the north side
of the Bay of Fundy, will be called the Trap District, the
rocks of which rest upon the Red Sandstone.

It must not be supposed however, that each class of
rocks already named, appear always upon the lines that
make those natural divisions.  Such is not the fact, for
they are variously indented by each other, irregularities
and deviations from right lines occur probably in some
places to a considerable distance ; notwithstanding in
cach of the divisions thus made, the Rocks from which
each District is named are abundantly predominant, and
occupy a large extent of country. Many advantages
will arise from keeping this very general Geological des-
cription in view, for from a knowledge of these facts
distinct data are offered the Geologist, that will save him
much labor in following up the different associations ex-
isting among the secondary strata, and guide the miner
while he is seeking for ores. For it would be as vain to
search for coal on the south side of Nova Scotia, where
granite prevails, as for granite among fhe sandstones of
Cumberland, or grindstones among the trap rocks of
Blomidon.

It is interesting to cbserve that the different Forma-
tons in Nova Scotia, correspond  with those of the
United States.  In both countries they extend from north
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east to south west, nearly parallel to the Atlantic coast,
having the transition and secondary rocks placed to the
northward and westward of the Primary formations.—
The same laws which have operated among the rocks of
other countries, have their effects fully exhibited in this
Province. And there are few Colonies—perhaps none of
the same extent, where so great a variety in the scale of
superposition, and so rich a field, is exposed to the nat-
ural philosopher, or to those who only seek the pecuniary
profit of mining,—as the Province of Nova Scotia. A
section of the strata extending from Halifax across the
Province to Cumberland Basin, would expose a greater
variety of rocks and minerals, placed in regular order,
than has yet been discovered in any country of a similar
magnitude. But these are facts which will be better
explained, as the reader advances in the investigation of
the subjects thus briefly opened.

In pursuing a description of the rocks and minerals
of Nova Scotia, as far as they have yet been discovered
and examined, it will perhaps be most convenient to com-
mence with such as are considered to be of the oldest
kinds, gradually advancing to those of more recent depo-
sits ; and therefore the Primary District on the south
side of the Province will be first noticed.
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AT Canso, Granite appears in all its beauties, and
forms the interior of the country to an unknown distance.
The feldspar, quartz, and mica, composing this rock,
exist in such quantities at this locality, that the stone in
many places is admirably adapted for buildings, both on
account of its resistance to the effects of the weather, and
its beauty. Excellent mill-stones are made at White
Point, the granite at that place being preferred to any
other in the neighbourhood, for grinding all kinds of grain.
In some specimens from the interior, the mica seemed
wanting, so that they have the appearance of pieces of
quartz rock ; but the other ingredients in the composition
determine its character. 'The mica when present, varies
in colour from dark brown to black. At Country Har-
bour, St. Mary’s River, White Islands, and several other
localities along this coast, the granite is seen until within
a few miles of Halifax Harbour, where the slate and
quartz rock supply its place. How far it extends into
the country to the northward has not yet been discovered,
as there are few inducements to ascertain its boundaries.
But there can be no doubt, that the Primary rock occupies
a large portion of this part of the country. No indica-
tions of ores, were seen on any part of this coast, which
is admirably constructed to resist the angry motions of
the turbulent Atlantic. The whole of the shore is gener-
ally low, seldom rising more than five hundred feet above
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the level of the sea, notwithstanding the solid materials of
its base form some of the highest mountains in the world.
The whole of this coast as would be naturally expected,
has a gloomy appearance. The shore is indented with
many small harbours, rivers, and creeks, which afford
shelter for fishing vessels during the summer season. In
some of the valleys between the rude hills of granite,
pebbles, sand, and decayed vegetable substances, form a
scanty, although in some instances a productive soil.

HALIFAX.

In proceeding along the coast, on the south side of
Nova Scotia, and in a westerly direction from Canso, to-
wards Cape Sable, a deep and narrow bay, terminated by
an expanded basin, form the beautiful Harbour of Halifax,
not surpassed by any in the world for convenience and
safety. The rocks in the vicinity of the town of Halifax,
and the surrounding country, are in general Primary. The
granite generally appears on the summits of the hills,
having the clay slate; and quartz rock, alternating in the
valleys. The granite of the County of Halifax, contains a
smaller quantity of mica, than is seen in that rock in other
parts of the country. Its granular fragments are so inti-
mately united, that they form hard and compact rock,
which is seldom decomposed by the action of the weather,
and therefore affords no fertility to the soil. Near the
town there are two large granitic boulders, so placed as to
form rocking stones. They may be rolled from side to
side on their bases by light mechanical pressure, and farm

places of resort for the curious. One of these natural
2
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curiosities has been described by J. Leander Starr, Es-
quire, who with his usual neatness of style, says,—¢¢ The
rock stands upon a broad flat stone, the surface of which
is quite level with the ground, and it is rocked to and fro
by the aid of a short wooden lever. Any stick found Iy-
ing near the spot is picked up for that purpose, and it
may thus be set in active motion, even by a child. Al-
though very difficult to climb to its summit, I succeeded
in doing so, and when my friend plied the lever I sensi-
bly felt its rocking motion, as I walked about upon its
surface. I examined it very minutely, and discovered
the vast body to move upon a pivot of twelve by six inches,
situatc about the centre, and a slight rest at the north end.
The quality of the rock is granite, but apparently some-
what porous.”” This stone is twenty feet long, fourteen
feet wide, and nine feet thick. It contains two thousand
five hundred and twenty solid feet, and will weigh up-
wards of sixty tons.

Pliny says, that ¢ at Harpasa, a town of Asia, there
was arock of such a wonderful nature, that if touched
with the finger it would shake, but could not be moved
from its place by the whole force of the body.” Several
other rocks of this kind have been mentioned by the an-
ctents. Some have supposed that rocking stones, or
Logan stones, as they have been called, were monuments
erected by the Druids, who pretended that they performed
miracles by moving them by gentle means. It is not pro-
bable however, that those singular rocks in Nova Scotia,
were thus placed to islead the aborigines of the country,
or to deceive the inhabitants of a more enlightened age.
These blocks of granite in Nova Scotia, were evidently
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detached, and accidentally lodged in their present uucasy
situations, by a volcanic eruption, or some violent force,
which has acted upon all the rocks in their neighhourhood,
and produced that disturbance, now so manifest. ‘The
quartz rock, that alternates with the clay slate, in Nova
Scotia, is hard, compact, brittle and heavy. It contri-
butes nothing to the production of soil, resists the sculp-
tor’s chisel, and occupies a portion of the country, where
nothing but art and labour can produce vegetation. 'The
beautiful farms on the peninsula of Halifax, and its vicin-
ity, are only the monuwments of industry, and the scien-
tific agriculture of the inhabitants of the city. 'The quartz
rock and granite, have by their naked appearance, induced
many a passing traveller to condemn a fertile country,
upon which Nature has bestowed her choicest gifts.

On the new road from the town of Halifax, to the
Tower at Point Pleasant, the slale is seen rising above the
soil in sharp promincnt ridges.  Scveral of these have
been cut through in making the turnpike.  Their strata
run north east and south west, and dip to the northward
at an angle of nearly fifty degrees. At the Tower, it 1s
curious 1o observe those places where the scanty soil has
been removed, leaving the swface of the rock smootl,
even, and polished, as if its inequalities had been worn
down by mechanical means.  Not far from the Tower,
and heneath the walls of an old fort, standing upon the
shore of the North West Arm, there are two large iron
rings, secured in the transition slate.  Similar rings are
fastened in the rocks of the opposite shore. 'To these a
Jarge chain was formerly attached, to prevent the enemy
from advancing into the sale and beautilul bay, where

hipping might remain secure from any attack hy sca
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Wlerever the granite is not predominant, the slate,
sreywacke slate, and quartz rock, alternate with each
other. After crossing the North West Arm, and at the
King’s quarries, gneiss, mica slate, and clay slate, will
he found to succeed the granite occasionally. The Pri-
mary rock is Lhowever, most abundant, and forms exten-
sive ridges, and chains of rugged hills, stretching west-
wardly towards Margaret’s Bay. Gneiss and mica slate,
are frequently placed between the granite and clay slate.
In some instances the transition strata pass into each
other. Several quarries of these rocks have heen open-
ed, to supply the Town with materials for building. The
granite is scarcely rivalled by any hitherto discovered in
other parts of the world. It enters into the strong bat-
teries of the Citadel of Halifax. These batteries when
completed, will form an admirable and strong protection
against the advances of an invading enemy. At Flinn’s
quarries, the granite is also of an excellent quality, and
may be transported without difficulty.

In no part of the Province have we seen granite of
so good a quality as that at the North West Arm, where
an inexhaustable store of that rock, is laid up on the
shore of a safe harbour, from whence it could be readily
shipped to any part of the world. And it is probable that
the granite of Halifax, will not only enter more exten-
sively into the buildings of this Colony, but soon afford
an article of exportation to other countries. One species
of the slate is rather peculiar, and is called by the inha-
bitants “iron stone.” It has a crystalline structure, 1s
very sonorous, compact, and heavy. This rock, and
the slate In general, coutains much iron ; comstimes thin
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layers are covered with the carbonate of that metal. The
sulphuret of iron, in cubic crystals of a brass yellow co-
lour, sometimes occupy the slate to considerable distance.
The transition rocks here, as in many places, when they
approach the granite, appear to have been exposed to
intense heat, from their vitreous appcarance, and the
quantity of sublimed sulphur still adhering to their layers.
The clay slate also, contains at numerous places the sul-
phuret of alumine, and potash, or common alum. This
frequently forms an efflorescence, or mould, in the cavi-
ties and fissures of the rocks. Sometimes the alum and
sulphuret of iron are united. Hence this species of the
argillite is identical with the alaun chiefer, of Werner,
the alum slate of Jamieson, and the aluminous slate of
other authors. There can be no doubt that large quanti-
ties of good alum, might be manufactured near the Capi-
tal of the Province, and at as cheap a rate as it is now
imported from Great Britain. King James I., assumed
the monopoly of the manufacture of alum to himself, and
prohibited its importation. In 1625, its importation was
again prohibited, by a proclamation of Charles I. 1In the
mean time, the manufacture of the salt hecame profitable
in England. A short distance southward of Flinn’s quar-
ries, there is a large granitic boulder, resting upon one of
its smallest sides, on the highest pinnacle of a barren hill,
and ready to roll down a precipice into the valley bencath.
Great numbers of these detached masses, may be seen
along the south coast of the Province, appearing at a dis-
tance like small cottages. The rocking stones already
mentioned, are curious specimens of these 1solated blocks.

Some have strangely supposed that these rock- have been
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placed in their present situations by the flood ; but the
deluge would have produced a contrary effect, by sweep-
ing them headlong into the ravines below. Iu the granite
there are deep chasms and fissures, with small cracks
running in every direction through the solid rock.  These
openings are more common in the granite near Halifax,
than in other parts of the country. Were these fissures
and crevices produced by the cooling of the Primary
rock, after its elevation had taken place ? or, Were they
opened by those volcanic explosions, by which the bould-
ers already noticed, were thrown to the tops of the high-
est hills in this vicinity ?  In whatever way these facts
may be explained, there yet remains among the granite,
and other rocks of the country, the most certain eviden-
ces of their having been visited by earthquakes, or other
violent internal disturbance.  From a hill near the quar-
ries just mentioned, there is an cxtensive view. A part
of the Town of Halifax, George’s Island, and Dartmouth,
appear eastward ; while in a westerly direction, the scal-
tered spruce, and hardy birch, form a singular contrast
with the white hills of solid granite, to which they are
clinging for support. The granite of this portion of the
country, often contains small nodules of another kind of
the same rock. Some of these imbedded nodules, are
very crystalline, and contain much quartz ; but how they
have been formed is difficult to imagine. Some have sup-
posed that they are pieces of still older rock, embraced
by the melted compound in its progress upwards
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DARTMOUTH.

At Dartmouth, the slate appears above the surface.
It composes most of the walls in that Town, and enters
largely into the lost labour of the Shubenacadie Canal ;
the granite having been used only in such places as requir-
ed strength and durability.  From Dartmouth to Schultz’s
Inn, the argillite and quartz rock alternate with, and fre-
quently pass into each other. Those rocks abound along
the road, which passes on the lower grounds and sides of
the lakes ; but the granite was found composing the higher
hills eastward and westward of the Grand Lake. 'The
quartz rock is often regularly stratified, and is easily
broken into rhomboidal blocks.  Extensive fires a few
years since, destroyed the forests to a great distance upon
the Truro road, and have rendered the appearance of the
surface more barren than it was before that event ; and a
small undergrowth of grey birch, scattered among the
withered hemlocks, produces a singular, but not an agree-
able landscape. We had been informed, that copper ore
had been found on the west side of the Grand Lake, but
were unable to discover any traces of that metal near its
confines. ‘The micaceous oxide of iron, seen in several
places, might have been mistaken for the ore of copper.
On the north side of the Grand Lake, the slate is met
by the red sandstone, containing beds of gypsum, and
compact limestone. ¥rom the high lands eastward of
Schultz’s Inn, the granite extends through the Musquo-
doboit settlement, to Guysboro.  Slate quartz rock, and
greywacke, accompany the Primary formation, which
often raises its mountains, far above the level of the sur-
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rounding country. It has been remarked by Messrs.
Jackson and Alger, that it is singular Messrs. Smith and
Brown, should have called the quartz rock, trap. With
trap it can hardly be confounded. Its connexion with
the slate is intimate, and the rock itself, in all its charac-
ters, are quite sufficient to fix its proper name.

SAMBRO anp PROSPECT.

At Sambro and Prospect, the granite abounds,
forming sharp ridgés, and separating extensive valleys.
The quartz rock appears occasionally, and the slate in
many places is altogether excluded. Over alarge por-
tion of the surface, the naked rocks are exposed, with
scarcely a lichen sticking to the sides of their misshapen
masses, which are scattered upon the more solid founda-
tion in great confusion. A stunted spruce occasionally
appears, drawing its support, like many of the animal
creation, from the death and decay of its predecessors.
At Sambro and Prospect Harbours, small collections of
pebbles and sand, have afforded a resting place for soil ;
but a toilsome day’s journey into the interior, will only
present to the eye, a dreary and bharren wilderness.

MARGARET’S BAY.

At Margaret’s Bay, the Primary rocks recede from
the coast, and some members of the greywacke group are
exhibited.  Thin beds of clay, and angular fragments of
the neighbouring rocks, succeed ; and upon them a soil
capable of cnltivation, extends some distance from the
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shore, although the hushandman at this place must con-
tend with a stubborn and rocky swface.  Were the fer-
tile valleys of the red sandstone of Nova Scotia, exposed
to the violence of the Atlantic Ocean, their strata would
soon be worn away. But they are now protected by such
materials, as will ever secure them from the influence of
the sea.  Thus the wisdom of Naturc’s arrangements is
manifested, by placing the most solid and durable rocks
upon the coast.

Between Margaret’s and Mahone Bays, is seen the
remarkable elevation called Aspotagoen, well known to
mariners, whom it serves as a landmark of distinction.
On this account it is extremely useful, as the coast in
general exhibits a great sameness some distance at sea.
This rock is composed chiefly of granite, and is well
adapted to oppose the farther advances of the ocean, con-
stantly rolling upon its base.

LUNENBURG.

At Chester, limestone, ironstone, and pipe clay,
occur in considerable guantities; the pipe clay is of a
superior quality, and might be employed for the various
purposes to which it is applied in other countries.  The
surface of the Township of Chester is rocky and uneven,
requiring the greatest industry to supply its inhabitants
with the common bounties of nature.

At Mahone Bay, an extensive and deep indentation
occurs upon the coast. The Primary rocks are found
still farther from the shore, than at Margaret’s Bay or
Halifax, and at several localities the old red undstone is

o

S
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seen, outcropping beneath the beds of clay, sand, and
pebbles placed above it.  The scattered {ragments over
the soil increase the labour of cultivation ; although from
the heat they retain from the rays of the sun during the
day, they assist the growth of vegetables during the night.

Mahone Bay presents one of the most delightful
prospects in Nova Scotia. A deep, navigable basin, in
which numerous islands exhibit their evergreen summits,
almost surrounded by a closely populated, and neatly cul-
tivated country, are not often seen in that natural and de-
lightful order which is exhibited here. In the neighbour-
hood of the Town of Lunenburg, and at La Have River,
the beds of clay, pebbles, and sand, covered at many
points with good soil, afford those rich supplies, that
Nature is pleased to award the industrious and honest
farmer.

The old red sandstone in this part of the country,
has contributed much to the production of soil, by its easy
decomposition and gradual decay. But these remarks
are applied to the margins of the bays, and rivers; for
upon penetrating the almost unbroken forests to the north-
ward, the granite again assumes its dominion, and fre-
quently barrenness prevails.

Two singular excavations have been made by the
sea, in the rocks a few miles from the Town of Lunen-
burg.  Cavities have been worn out, called the ¢¢ Ovens.”
Into these the waves often rush with great violence, and
the air being confined, bursts out, carrying before it the
spray, like that made by the spouting of some enormous
whale. We were informed by a very loguacious Ameri-
can, that these Ovens are the nests of the ¢¢ sea ser-
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pents,”” so often seen near Boston.  Such as are inter-
ested in the natural history of these singular animals, and
believe I their existence, will perhaps be rewarded by
paying the ¢ Ovens’ a visit.

LIVERPOOL.

THE coast extending from Lunenburg to Liverpool,
is similar in its appearance to the shore between Sambro
and Margaret’s Bay, being broken and irregular. Near
the Town of Liverpool, and north of Mill Village, the
Primary rocks advance towards the shore, and the whole
face of the country is covered with white granitic masses.
Some of these are of large and regular dimensions, re-
sembling at a distance huts, and other rude buildings.
In some places the imitation is so perfect, that what is
here called a clear field, might be mistaken for a deserted
village.  The granite is more liable to decay than in the
neighbourhood of Halifax, and from its decomposition
produces a soil, that although scanty, is good and produc-
tive, affording the inhabitants of the Town, fine meadow
and arable grounds.

The rapid river of Liverpool, rolling over shapeless
masses of the Primary rocks, is destitute of that alluvium,
which in other parts of the country, has been lodged upon
the banks of fertile streams, so common in King’s and
Cumberland counties.  This circumstance arises from
the unyielding nature of the materials over which the wa-
ter passes, and is common to all those streams taking
their rise in, and flowing over Primary formations.

There are however in the interior of this Counly,
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numerous beds of clay, sand, and pebbles, resting be-
tween mountains of the unyielding rock ; some of these
were cvidently at some former period, covered by lakes.
They are now however, capable of being cultivated, and
have excited the ambition of a number of sturdy country-
men, before whom the forest bows in humble submission,
and falls ¢ to rise no more.” A few inferior crystals of
smoky quartz or cairn gorm, were observed among the
broken granite, near Mill Village. ~ But few specimens,
however, have been discovered in this County, to reward
the labour of the Mineralogist ; and the rocks only seem
interesting, on account of the imitative forms they present.

SHELBURNE.

Tue high lands forming the interior of Halifax, Lu-
nenburg, and Queen’s Counties, extend nearly through
the County of Shelburne, to its western shore.  This
mountainous chain has not yet been explored ; but from
the general appearance of the country, and its elevations,
the Primary District becomes narrow, and finally termi-
nates by dipping beneath the sea, and giving place to sec-
ondary strata. In a few instances the old red sandstone
makes its appearance, although the clay slate, greywacke,
and greywacke slate, are always predominant. From the
detritus of these rocks, the Marshes of Argyle and Yar-
mouth have heen coliected, with all those smaller deposits
of alluvium, upon the rivers and creeks penetrating the
roast.

A large part of this County 1s covered with fens, bogs,

and barten wastes, interspersed over a surface of mapy
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niles in extent. These have arisen in consequence of
the indurated and unyielding nature of the rocks ; and it
was observed here, that the slate is much harder, and less
liable to decomposition, than that of the south mountains
of Horton, which yield a fruitful soil. Those large col-
lections of mixed pebbles, sand, and heterogeneous sub-
stances, which have in other situations filled up deep
depressions in the sub-strata of rocks, are in many places
wanting in Shelburne. From this circumstance the soil
camnot be retained, and sterility forms a melancholy fea-
ture of a large portion of the County.

Upon the shore extending from Cape Sable to Cape
Forchu, the granite appears only to a limited extent, and
the clay slate alternated with quartz rock, form the great-
est portion of the western extremity of the Province ; and
notwithstanding the unfavourable character we have been
compelled to give of Shelburne, as a farming country, it
contains many fertile tracts, and upon its estuaries, col-

lections of good alluvial soil.

ReEMARKS oN THE Primary DisTricT, oR SouTu
sIDE oF Nova ScoTIa.

In the examination of the rocks on the South sidc of
the Province, and those elevated peaks and ridges, that
run nearly parallel with the coast, it must not be sup-
poscd by the reader, that the granite appears so often and
so abundant, as the foregoing account might seem to
imply.

In many situations, that rock is so much covered
with diluvial detritus, and the dense forests, that sreat
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labour would be required to discover, even a small por-
tion of its surface ; and in general it can only be discov-
ered by the appearance of the hills viewed at a distance :
for cultivation has not extended far from the margin of the
sea, the interior of the country still remaining a dreary
and pathless forest.

It has been observed, that the slate succeeds the
granite, and lies directly upon it ; this is always the case
when gneiss and mica slate are not interposed. ~ Wherever
the argillite is absent, the granite is in contact with quartz
rock, greywacke, or the old red sandstone, and there
are extensive portions of country, where these rocks al-
ternate with each other, without the appearance of any
other kind of strata. The hills of granite may be distin-
guished by their rugged, sharp and prominent summits.
Those elevations where the quartz rock is predominant,
are round and conical, while the ridges of clay slate, give
the country a furrowed appearance.

If there be any peculiarity in the granite, so often
mentioned, it is the generally dark colour of the mica it
contains ; much of it however, corresponds with speci-
mens {rom the Hartz Forest, in Germany, and St. Mi-
chael’s Mount, in Cornwall. The quartz rock is similar
to that occurring in some of the Islands of Scotland. The
argillite occasionally contains beds of granular limestone,
chlorite slate, and talc.

Perhaps in some instances, the slate should be con-
sidered Primary, particularly when it seems to pass into
gneiss, and mica slate. At such localities the argillite is
more compact, vitreous, and altogether destitute of or-

ganic remains. In every inslance il inclines to the granite,
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in the same manner that it was observed at Dartmoor
in Devonshire, and Land’s End in Cornwall. When the
vertical and broken position of the clay slate in this gran-
itic district, is considered ; the veins which penetrate the
distorted superincumbent strata, and appear in many in-
stances to have been ejected from beneath, by ridges and
shapeless hills of the more ancient formation ; and all those
circumstances and facts manifested in other countries, in
regard to the once fused state of the granite, are viewed,
little doubt can be entertained, that the modern theory of
Geology is, in this respect at least, more than probably
true.

Some notice will be taken of the foregoing facts,
when the Clay Slate District is considered, and those
places described which were visited for the purpose of
obtaining correct information of their structure. The
pipe clay beds which occur near Chester, would afford
the purest supply for the potter’s wheel, and might be
converted to useful purposes. The granite affords the
most durable materials for public edifices, although its
extreme hardness is used as an argument against its em-
ployment. It is nevertheless, not only one of the most
ancient, but one of the most interesting of Nature’s pro-
ductions, and forms an important feature in the Geology
of the country.

That portion of the Province, which has been thus
briefly described, is excavated by deep hollows and ra-
vines, which give passage to the waters of numerous
rivers and creeks. Large basins of table land are formed,
being partially covered with fragments of rocks, beds of
clay, sand and pebbles, where the agriculturist may de-
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et

vive an honest support from the labours of the field.
Deep depressions of the strata are filled with water ;
hence numerous lakes occur, and in many instances form
chains, greatly adding to the facilities of conveyance, and

the beauty of the country.

—8

CLAY SLATE DISTRICT.

IN entering upon a description of this extensive
Formation in Nova Scotia, it may again be necessary to
remark, that this division of rocks, lies on the north side
of the Primary formation, extending like a zone from
Yarmouth to the most eastern part of the Province. It
occupies a large extent of country, but is often overlaid,
interrupted, or alternated by other strata. In many places
it rises to the swface, which it occupies extensively.— .
At some points it is in contact with the granite already
described ; at other places it is in juxtaposition with
gneiss, and mica slate. In these instances it may be
considered primary. At several localities it is associated
with greywacke, and the old mountain limestone, and
contains numerous remains of marine plants, and animals.
The primary slate of Nova Scotia is similar in all its
characters and properties, with that found in Great Bri-
tain, and has the same Geological relations. Specimens
from Gaspereau River, in Horton, cannot be distinguish-
ed from others brought from Bangor, in Wales ; and
there can be no doubt, that Nova Scotia will produce
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every kind that has been used, for the various purposes
to which it is applied.  Clay Slate is easily recognised.
It has a simple, homogeneous appearance ; and the com-
mon drawing slate used in schools, furnishes a good spe-
cimen of this valuable rock. The primary varieties have
a more shining and vitreous appearance than the secondary.

In describing the Clay Slate District, the same order
will be observed, in which different localities were visi-
ted, beginning at Yarmouth, and proceeding in an east-
erly direction along the chain of South Mountains that
forms the rear, and uninhabited parts of several Counties.

CLARE TOWNSHIP.

AFrTER leaving the Town of Yarmouth, and passing
along the shore towards St. Mary’s Bay, the slate assumes
its dominion, although it is occasionally alternated with
greywacke, quartz rock, and the old mountain limestone.
The strata of slate are variously inclined, and in some
instances much twisted, and broken ; but gencrally they
are so placed, as to support the opinion, that the primary
rocks under their southern side, have been uplifted by
some violent and sudden movement, which has thrown
the neighbouring slate in its present leaning, and often
perpendicular position.

The quartz rock is elevated above its companions,
forming ridges, and mounds.  These produce the idea
of huge battlements, thrown up to resist the fury of an
invading enemy. In some places the slate and quartz
rock arc intermixed, in others, feldspar makes up a part

of the nzgresate ; and they form a sineular compound,
4
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not unlike feldspar porphyry. Several pieces of asbestos,
with fibres radiating from a common centre, were procured
in veins penetrating this rock. Few boulders of primary
vocks, are to be found along the south side of St. Mary’s
Bay, and those almost certain indications of a flood hav-
ing swept the surface, and so often observed in other
places, seem to be wanting here ; as if the ingredients
under the soil had enjoyed quiet repose since they were
created.  But singular as this circumstance may appear,
some facts will be related in their proper place, which
will perhaps let in a ray of light upon the subject. By
referring to the Avbiteau, drawn across from the North to
the South Mountaius at Digby, it appears that a resistance
to an immense flood was offered, and therefore it seems,
that the rocks at Annapolis Gut yielded to its force, leaving

that barrier unbroken.

CLEMENTS.

BerweeN Weymouth and Clements, the great
Western Iron Ore bed of the Province commences, fol-
lowing its course along the Slate District of the South
Mountain range, through the Counties of Annapolis, and
probably King’s, until it is terminated at Falmouth by the
indentation of the River Avon. The ore is crossed by
two dykes of porphyry, and perhaps others yet undiscov-
ered. 'The first dyke appears at a place very aptly called
the ¢ Joggins,” where an immense ridge of porphyry
extends like an arm, from the high lands of the South
Mountains, crossing the slate at right angles, and dividing
the great bed of Iron Ore into two separate portions. It
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would be difficult to determine the dimensions of this ele-
vated mass of porphyry, but there can be no doubt it is
very extensive. The interruption of the ore is known by
its occurrence on the west side of the dyke, several miles
from the ¢ Joggins.”’

This dyke is feldspar porphyry ; its base is compact
hornblende, in which are imbedded white concretions of
feldspar. The ancients considered this kind of rock very
valuable, and no doubt blocks may be obtained in Nova
Scotia, which will vie in beauty with those employed by
them in their splendid edifices, pieces of which still re-
mind us of the art of their sculptors.

Following the Slate District in an easterly divection
from the dyke of porphyry, nothing very interesting oc-
curs until the Bear River is seen, rushing through the
different windings in its channel, produced by the more
easy reduction of the rocks in some places than in others.
The slate forming the banks of this river, contains near
its exit into Annapolis Basin, beds of the sulphuret of iron.
This iron pyrites is generally amorphous, and compact,
although a few crystals, presenting the cube its primitive
form, and some with the cube truncated on all its angles,
were observed.  In consequence of the sulphuret being
exposed to the atmosphere, it is decomposed spontane-
ously, and the sulphate of iron (copperas) is produccd,
and forms an incrustation upon the rock, in many places
of considerable thickness.  The sulphate thus produced,
is however very impure, as might naturally be expected.
The sulphuret of iron occurring at Bear River, is very
well adapted for the manufacture of copperas, as it de-
composes rap:dly when exposed to the air and moisture ;
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and perhaps at some future period, when this article may
be required in the manufactories of the Province, the
rocks already mentioned will supply copperas, equally
pure as that now imported from Great Britain and the
United States.

It may not be improper to remark here, that the
sulphuret of iron during its decomposition, produces a
great degree of heat, and has thus been, in several in-
stances, the cause of the spontaneous combustion of coal
mines. The temperature of certain warm springs, Is also
supposed to arise from the same cause. We have a spe-
cimen of this mineral now upon the table, that is daily
suffering from the oxygen it absorbs from the atmosphere.

The next Jocality of interest appears at Clements,
ahout three miles from the mouth of Moose River. Here
the great hed of iron ore has been penetrated to consid-
erable extent, to supply a smelting furnace, erccted a few
years ago, within a few miles of Annapolis Town ; but
which has now discontinued its operations, from causes
not generally known.

The bed of ore is about nine feet wide, and its con-
tents of a good quality ; but as the ore is intimately blended
with the slate, which forms its walls to a considerable
distauce, no distinct line of separation is seen, and its
measurement becomes arbitrary.  The ore is the magnetic
oxide of iron,—of a steel grey colour, it affects the mag-
netic needle, and some specimens attract iron filings. It
yields in the smeliing furnace about fifty per cent. of good
cast iron.  Although iron ore is very abundant in Nova
Scotia, it does not always occur in such quantities, nor n
such situations, 2 will offer the hopes of profit to the
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Miner ; but this remark will not apply to the immense
bed at Clements, for being elevated to the surface of the
earth, and situated in a part of the country which at pre-
sent abounds in fuel to supply furnaces, its thickness and
quality also considered, it would for ages supply all the
inhabitants of America, with an article more useful than
any other ever discovered.

It is certainly remarkable, that imbedded in the ore,
and the slate with which it is in contact and intermixed,
the remains and impressions of marine animals are abun-
dant. Some of them belong to classes the most interest-
ing to the naturalist.  They are the trilobite, tellinite,
terebratulite, encrinite, ammonite, and other small crusta-
ceous animals, appearing as perfectly as if they formed a
part of those animals when they were alive.  Each of
those fossils will be noticed in another place, and although
no attempt will be made to solve the theory of their
former existence, and present extraordinary situation, yet
such facts as will have any bearing upon the subject,
should be accurately detailed. Upon examination it will
be discovered, that the internal surfaces of these fossils,
profusely scattered through the ore and slate, are crusted
with phosphate of iron, sometimes in crystals. ~ These
crystals have been produced by the chemical union of the
phosphoric acid in the shells, with the iron. In other
instances the carhonate of iron is seen, occupying the
situation of the original shell. Also the sulphate of lime,
produced by an affinity existing between the lime con-
tained in the shells, and the sulpbur mixed with the ore.
The decomposition of the animals, and their crustaceous

coverings, must have been produced by some agent morc
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powerful than water ; and all the phenomena connected
with them, can perhaps only be accounted for by allowing
that agent to have been heat, the operation of which will
now under certain circumstances produce similar effects ;
and would also unite the carbonic acid gas, contained in
the before mentioned animals, with the lime of their
shelly coverings, thus producing the salt so easily discov-
ered in this metallic vein.

To support the arguments in favour of the aqueous
origin of the iron ore of the South Mountains, it will be
immediately observed, that the marine fossil shells con-
tained in 1t, are almost sufficient to demonstrate the fact.

From whence came these shells ; and by what mighty
convulsions and changes in this globe, have their inmates
been deprived of life, and incarcerated in hard, compact,
and unyielding rocks > By what momentous and violent
catastrophe, have they been forced from the bottom of
the ocean, (where they were evidently at some former
period placed,) to the height of several hundred feet above
the level of the present sea, and even to the tops of the
highest mountains ? It is not an uncommon circumstance
in Nova Scotia, to see the honest farmer ploughing up
the ground once inhabited by myriads of living marine
animals, although he may not consider that he is deriving
his support from the wreck of a former world. But the
laborious researches of the Geologist, have explained the
causes of these phenomena, which in this Province are so
abundantly presented to our notice.

It is evident that the slate and ore containing the
shells already mentioned, were once at the bottom of an
anclent sea, occupied with numerous species of radiated,
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moluscous, and crustaceous animals, which then enjoyed
a perfect animal existence, upon a surface placed in a
horizontal position. By some mighty revolution, the
ground occupied by them has been uplifted, and their
native submarine possessions converted into slate, and
even iron ore. It has been already observed, that the
strata of slate are highly inclined, and in many situations
almost vertical.  Hence it is impossible that those ani-
mals could have been deposited one upon another, or
thrown confusedly into an open and perpendicular chasm
left void in the earth ; this would have been contrary to
known laws, and is immediately disproved by the facts
observed. If it be true that the primary rocks have been
thrown upwards by the expansive force of heat, (a fact
which modern Geologists consider fully established,) is
it not probable, that the bottom of the sea, with all its
corals and shells, then resting upon the melted granite,
was also thrown upwards, having its strata broken, dis-
torted, and fixed edgewise, in the manner it is now found.
We would not enter upon the arguments by which such
opinions are established, they are however, such as ex-
plain almost all the phenomena of the slate, and its fossil
remains.

But again it may be observed, that the iron ore of
Clements is magnetic. It is difficult to suppose that the
heat, which rendered the bed of iron ore capable of this
singular influence, was derived from that attending the
formation of the trap rocks of the North Mountains ; an
opinion which Messrs. Jackson and Alger consider ¢ un-
deniable.” Had it been received from that source, all
the rocks between those mountains and the ore, would



32 CLAY SLATE DISTRICT.

have exhibited the marks of caloric. ~ But such is cer-
tainly not the fact; and the trap rocks are placed in a
situation indicating a date much later, than even the new
red sandstone upon which they rest.  If it be true that
the primary rocks have been formed, and elevated by
heat, there will be no difficulty in accounting for the
magnetic properties of the ore, as that rock is not far
distant from the metallic bed.

ANNAPOLIS.

HHucE masses of granite, are scattered upon the sur-
face between Clements and Annapolis ; they are detached
pieces from the Primary District, and often of large di-
mensions.  These masses have not been transported far
from their original places of abode, as the granite alter-
nating with the clay slate, form the high and broken hills,
appearing on the south side of the beautiful sheet of
water, at the head of which the Town of Annapolis is
built.  The granite of this place contains a large share of
shining black mica, and sometimes the component parts
of that rock are collected in such large crystals, as to
give it the appearance of breccia. The feldspar entering
into its composition is easily decomposed ; hence the
rock decays, crumbles down, and enriches the soil. How
far the granite predominates in a south direction from An-
napolis, is not known, but from the appearance of the high
lands, it probably occupies the surface to a considerable
distance ; it is certainly inferior to the slate, placed at
the base of those peaks, which compared with the argil-
lite in its channeled appearance, affords. a singular and
pleasing contrast.
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At Annapolis it is interesting to observe the approx-
imation of the North and South Mountains, diverging
from this place like rays from a common central point.
They expand gradually, until they reach the Basin of
Mines, where the former terminates in a bold and loftv
promontory, and forms the side of a very extensive and
fertile valley, to be noticed when the Sandstone and Trap
Districts of the Country, are considered. Among the
misshapen masses and blocks of granite, appearing above
the soil in the neighbourhood of Annapolis Town, we
obtained two magnesian garnets, one of which is regularly
crystallized, under twenty-four trapezoidal faces. The
earthy chlorite of Jameson, also occurs in many of the
detached pieces of Primary rock ; but from their brittle-
ness, few specimens were found worth preserving. The
soil in the vicinity of the granite and slate, of this part of
the County, is in general luxuriant, although in many
places along the side of the Mountain, it is very scanty.

Between Annapolis and Bridgetown, the granite ap-
pears in its proper situation, and forms the abrupt and
barren hills seen on the south side of the beautiful river,
which winds its way through the fertile marshes of the
County, urging its waters forward to an opening in the
trap rocks near Digby, where they are mingled with those
of the Bay of Fundy.

Let such as doubt the existence of Primary rocks in
Nova Scotia, travel the road from Clements to Bridge-
town, where the granite not only appears in broken and
unconnected masses, but presents a chain of mountains,
which almost defies fertility, and marks the horizon with

lofty and irregular mounds.  The slate which accompa-
5
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nies the granite, sometimes contains chlorite, and it was
expected that greywacke would also appear upon some
of these mountains ; we did not however observe any of
that rock, so common in other parts of the country.

Near Paradise River, and in the neighbourhood of
Bridgetown, and at a Village called Lawrence Town,
immense crystals of smoky quartz have been found from
time to time, scattered among the soil. Sometimes from
the decomposition of the granite, the summits of beautiful
crystals of this mineral, are seen imbedded on their sur-
faces, and may be easily extracted. These crystals are
identical with those found at Cairn Gorm, in Scotland,
and hence their name has been derived. In some instan-
ces the crystals appear under the primary form, and pre-
sent a rhomb slightly obtuse ; but in general they are six
sided prisms, terminated by six-sided pyramids, variously
bevelled and truncated. Some are almost as transparent
as glass, some are of a rich yellow colour, while others
have that dark smoky shade, which has given rise to the
appellation of smoky quartz.

Frequently the Farmers in this part of the country,
when ploughing their fields, uncover these beautiful gems ;
therefore it is obvious, that the rock in which they were
once secured, has been broken down, and decomposed,
while the crystals from their more compact texture, have
resisted the action of the elements, and remain isolated,
among the common pebbles of the field. This kind of
quartz is employed in jewellery, and adds much to the
beauty of the cabinet.

From Mr. Longley, near Paradise Bridge, we ob-
tainrd parts of two large erystals.  One of these is a per-
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fect six-sided prism, having a part of its hexaedral summit
still preserved.  Each of the sides measures two inches
crosswise, and the length to the top of the prism is seven
mches. A part of the other crystal measures six inches
in diameter, and is beautifully transparent, reflecting in a
certain position all the colours of the rainbow. Upon the
surface of a large piece cf the smoky variety, prismatic
crystals of schorl, run in different directions, and when
viewed through the transparent rass, render its appear-
ance singular and pleasing. These speciimens are becom-
ing scarce; their beauty has increascd the demand for
them of late, and few pieces can now be obtained, with-
out paying down their full value ; notwithstanding a few
years ago they were piled up among the common stones
of the field, from whence many have been taken and trans-
ported to the United States. From Paradise River, on
the south side of the Aunapolis River, the road passes
through a flourishing settlement. The granite alternating
with the clay slate, often appears on the side of the South
Mountain, forming bold and barren prominences, frown-
ing over the fertile valley beneath.

The above described crystals of quartz, in some
degree support the opinion, that granite is of igneous ori-
gin. They are well marked by their regular forms, and
could not be produced by any means we are acquainted
with, but by the agency of heat. In searching for these
splendid specimens, the mineralogist will do well to ex-
amine carefully, for very often fiuc crystals from their
smoky appearance, and the soil that ¢lings to them, may
be passed by unnoticed.



36 CLAY SLATE DISTRICT.
NICTAU.

Pursuine the Slate District in an easterly direction
{rom Bridgetown, the thick forests prevent the Geologist
from following the direct course of the Iron Ore, which
doubtless occupies its place among the strata of slate,
until it reaches Nictau, where it is again exposed on the
surface, affording an extensive and rich supply ; and pos-
sessing most of the distinctive characters of the ore at
Clements. The continuance of the ore is known, from
pieces being found at different points between those pla-
ces; and the ferruginous soil covering its bed, may be
traced a distance of several miles. Boulders of granite
may also be observed on the post road, but they gradually
become less frequent at Wilmot, and Aylesford. The
bed of iron ore at Nictau is about six feet and a half wide.
It will afford an immense quantity of metal, at less ex-
pense than it can be procured at many other places, on
account of its being divided into cubical masses, and
therefore easily broken up. It has but a shallow covering
of soil, a large proportion of which is the carbonate of
iron. The walls of slate are distinctly separated from the
metallic compound, and are not so much intermixed with
the iron, as those forming the sides of the bed at Clements.
This ore is very similar to that already described. 1Itis
the magnetic oxide of iron, possessed of metallic lustre,
is of a superior quality, and offers every inducement for
working.  Several years ago, a smelting furnace was
erected near the spot, and excellent iron is now in use in
Cornwallis, which was manufactured at that foundry. It
has since been deserted, in consequence of an influence



CLAY SLATE DISTRICT. 37

said to have been used by iron merchants in London.
This ore like that at Clements, abounds in marine organic
remains, and the impressions they have made in the ore
and slate, are extremely beautiful and distinct.  They
cannot fail to give every enquiring mind some idea of the
wonderful changes which have taken place upon our Planet
since its original creation.  Millions of shell-fish, of the
moluscous and crustaceous tribes, which once enjoyed a
perfect animal existence, have been swallowed up by this
ore, where their remains and perfect likenesses are yet
seen, in the same natural and symmeuwical beauty they
possessed when alive.  They are almost all bivalves of
the genus anomia, although some were obtained resem-
bling the nautilus disens, and planorbis equalis.

The shells at Nictau, are as abundant in the iron ore
as in the slate. That compound, which yields fifty per
cent. of pure metal, also contains those ancient relics.
Many Geologists have supposed, that metallic veins were
filled by injections of melted matter from beneath ; others,
that they have received their contents from above ; but
without entering into the arguments of either side, the
facts as they occur in the great western iron ore bed of
the Province, are such as will in some degree disprove
both of those opinions. Had the ore bed at Nictau, been
filled from beneath upwards, it seems almost impossible
that the shells now contained in it, would enter into its
contents, and be scattered promiscuously throughout its
whole extent. The same observation may apply to its
having been filled from above. In either instance the
shells which occupy the walls on both sides of the ore,
would leave their impressions, or offer basso relievo’s
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upon it, but could not be mixed among its masses.
Wherefore considering those circumstances, and the ad-
mixture of the ore with the surrounding slate, it must be
believed that they are of contemporaneous origin.

The Clay Slate of Nova Scotia, in general belongs
to that class, called by the older Geologists, transition
rocks ; as they supposed that those strata were formed at
that period, when the earth was passing from a chaotic to
an habitable state. But however just such opinions may
be, it is evident that the strata and ore at Nictau, were
formed posterior to the creation of the primary rocks.
This fact is not only proved by the shells contained in
the Slate District, but also by the occurrence of pieces
of granite embraced in its strata, shewing at once its later
origin ; for it is plain that any substance which encloses
another, must have been in action, subsequent to the
origin of the thing enclosed.

The strata of slate, and the bed of iron ore, are
nearly in a perpendicular direction, extending from south
west to north east. It is singular that the stratum of ore
makes a gentle curve to the southward, and represents
a segment of an immense circle. This fact is obvious on
the farm of Mr. Banks, where a channel has been formed
eight feet deep, by removing the ore to supply the Anna-
polis foundry during its operations.

It is somewhat difficult to account for this circular
direction of the ore, although it is not impossible that the
eruption of a dyke of porphyry near it, may have produ-
ced this peculiar circumstance. .

About a mile and a half north west from the spot
where the 1ron ore has been exposed, the Nictau Falls
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come foaming down a narrow and tortuous channel, worn
out of the strata of slate. Several Mills have been erect-
ed at this romantic locality, a part of the river has been
turned from its original bed, and compelled to perform
the labour of sawing wood, and grinding corn. The
snug farms and cottages on each side of this picturesque
and rapid stream, render it a pleasant and interesting spot.

Were an iron foundry erected at Nictau Falls, it is
impossible that it would be unprofitable. Only a mile
and a half from the ore, the rapid river would supply a
power, more than sufficient to carry machinery that might
be required under most extensive operations ; and the
mountains to the southward, would supply fuel for many
ages. In many countries this valuable bed of iron would
not only become a source of private wealth and specula-
tion, but also would be considered of vital importance to
the Colony, wherever it should be discovered. Near the
ore of the County of Annapolis, and in a situation where
fuel is abundant, a large sum of money has been expend-
ed in erecting furnaces, and all those necessary buildings
connected with the manufacture of iron.  Workmen were
employed, the ore smelted, and found rich, and the whole
establishment commenced with that energy, which seemed
so desirable to a country sending abroad for ploughshares,
harrow teeth, and sickles. But almost in an instant, the
demon of the land spreads out his wings over the treasures
of the Province—the foundry is deserted and sold, ata
price too low to be named.

It will perhaps be said, that the high price of labour
retards the progress of manufactories in this Province ;
but this cannot be the real difficulty in the present case,
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{or labour is equally high in the United States, where
manufactories are extremely profitable.  All the circum-
stances were doubtless considered beforehand, in regard
to the Annapolis foundry, for they were nicely calculated
by Americans themselves. And we hesitate not to declare
that the mining, and smelting of the iron ore at Clements,
and Nictau, may be as profitably conducted as it can be
in any other part of the world. ~ When we lifted the ore
from the bed at Nictau, with a spade imported from Eng-
land, and broke some of its masses with a hammer of
Swedish iron and German steel, we could not refrain
from giving utterance to some unpleasant feelings, and
lament over a country whose resources seem blighted and
forgotten.

Upon the road which extends from Nictau to Liver-
pool, and crosses both the Primary and Clay Slate Dis-
tricts of the Province, we observed a kind of Porphyry
similar to that rock at Clements. This Porphyry forms
an extensive dyke, that crosses the strata of Clay Slate,
and the iron ore rather obliquely. The direction of this
dyke is distinctly marked by its being a little more eleva-
ted than the neighbouring rocks, and apparently covered
with a different kind of timber. This rock is of a pale
blue color, its base is hornblende, containing crystals of
white feldspar, and the aggregate resembles porphyry
brought from Ben Nevis, one of the highest mountains
of Scotland. The great growth of timber, and thick
underbrush on the road, are obstacles not easily over-
come, and their entangled branches prevent any exten-
sive examinations of the rocks over which they are thick-

ly spread.  Although the hare and fox may pass along in
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safety, the hands and face of man can scarcely escape
unhurt.  Advancing upon the road to Liverpool, the slate
will again be seen, alternating with the granite, in the
same manner that it does at Croghan Kinshela, in Ireland.
In one instance Gneiss was observed, and in another
place mica slate appeared in large tabular masses, leaning
against the sides of an abrupt mass of primary rock.

The clay slate is superior to the mica slate ; the
granite supports cxtensive tracts, that only afford pasture
for the moose and carriboo which have escaped the hun-
ter’s vigilance, and are often seen playing their antic
pranks upon them.

Between Nictau and Liverpool, and among the de-
tached pieces of argillite, we discovered a substance hav-
ing a feeble metallic lustre, of a lead grey color, with a
tarnished surface. Tts streak is metallic {racture foliated,
and it corresponds with the foliated copper glance of Jam-
eson. Before the blowpipe it gives the [umes of sulphur,
and yields a small globule of copper, mixed with iron,
hence it may be denominated the sulphuret of copper. In
what quantity it exists, is unknown, for a toilsome day’s
journey had produced some fatigue, and we, although
reluctantly, plodded homeward from a place, which the
numerous duties of life, have prevented us from visiting
since. The appearance of the sulphurct of copper, was
indeed unexpected, and produced at the time much in-
terest, particularly as it is like the beautiful specimens of
that mineral found in the mines of Cornwall, among the
slate called by the miners Killas.

The relation the slate in Nova Secotiu, holds to the

granite, its similar diceetion, and the indications of cojp-
6
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per already mentioned, compared with those circumstan-
ces, as they exist in Derbyshire, and other parts of Great
Britain, will support the opinion, that the Slate District
of this Province contains copper, and probably in abun-
dance. And as tin frequently occurs in the neighbourhood
of copper, it is far from being improbable, that our unin-
habited mountains, and hills of slate, will at some future
period, supply that quantity an increasing demand re-
quires. But as the situations where those valuable mine-
rals are deposited, are now covered by thick, unfre-
quented [orests, soil, and decayed vegetable matter, and
more especially as all stimulus is taken from the inhabi-
tants to pursue useful enquiries of this kind—all the pro-
fits arising therefrom, would only fill the coffers of a few
individuals who do not reside in the country, and Nova
Scotia as a Colony, does not enjoy a share of the advan-
tages to be gained ; no investigation is made farther than
to advance the cause of science, while those articles which
might be raised from beneath our native soil, are now
imported at a great expence. In searching for copper
among the slate rocks, much valuable information may be
gained, by immersing clean plates of steel or old iron, in
the springs, wherever they are discovered ; the air will
decompose the sulphate of copper, sulphuric acid will be
produced, and a new eombination formed. The acid
possesses a stronger affinity for iron than copper, will
unite with the former, and leave the metal upon the plates.
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AYLESFORD.

IN passing through Wilmot and Aylesford, in an
casterly direction, the immense valley situated between
the North and South Mountains, will have expanded a
considerable distance.  The slate formation, accompanied
by the bed of iron ore, occupies the high lands southward
of those Townships ; and occasionally an elevation of
granite lifts its head above the other hills, marking the
boundary of the primary rock. ¥From the country seat
of His Lordship the Bishop of Nova Scotia, a fine view
is afforded of the high lands on each side of the great
valley, and the parallel ridges of slate may be contrasted
with the more bold and majestic scenery of the trap rocks
to the northward. Near Harris’s Inn, and at numerous
places in this Township, there are extensive deposits of
the argillaceous oxide of iron. It occupies bogs, ponds,
and swamps, varying from one to six feet in depth ; and
as in some situations it rests upon the shallow basins of
the slate, it will now be noticed, although its considera-
tion might have been deferred until a view is taken of the
great valley of King’s and Annapolis Counties.

The argillaceous oxide of iron, has by some been
called ¢ shot ore,” or “bog ore.” In Aylesford, its
colour is a brownish yellow ; it has a cellular structure,
and is perforated as if it had been eaten by worms, or re-
sembles the cinders of the blacksmith’s forge. It is easily
broken, and the recent fracture has a resinous lustre.
The surface is friable, soils the fingers, and is ochreous—
specific gravity 3.25, and according to Bergman, con-
tains the cold short qualities of the metal. In some spe-
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cimens lime, and in others the black oxide of manganese
has been detected.  Like this kind of ore in general, it
occurs in low swampy grounds, where it is collecting
daily from the stagnant water holding the oxide of iron in
solution.  This kind of iron ore is common in England,
France, and the United States. The ore of Aylesford
would probably be advantageously mixed with the ore of
Nictau, and although the former yields only about thirty
five per cent. of pure iron, the quality of the metal con-
tained in each would be improved by mixing.

It is evident that the water from which the iron ore
at this place, is derived, is impregnated with the oxide of
iron, existing extensively in the sands of the Township,
through which numerous streams arc ever passing, and
carrying along with them the decomposed iron sand, and
finally lodging it in the lower grounds. The soil near the
margin of the ponds, and swamps, is ferruginous, and not
remarkable for its fertility. The argillaceous oxide might
be advantageously worked ; but as a richer kind of ore
can be obtained in a more eligible situation, it is not
probable that it will ever be required for smelting, sepa-
rately from other ores of iron.

The unbroken forests crowning the summits of the
South Mountains from Aylesford to Horton, prevent any
inspection of their rocks for a considerable distance ;
but from the scenery they exhibit, and their occurrence
in a direct course farther eastward from that place, their
continuity cannot be doubted. A visit was made to
English’s Mountain, threc miles south of the Annapolis
road, where the slate was again observed, and found to
allernatc with the gianite.  Sull farther /southward the
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primary rock forms several abrupt and elevated ridges,
terminated by steep and naked cliffs, which add much to
the grandeur of the gloomy scenery of a new country.
The granite of these hills is very compact and heavy, its
ingredients are mixed in regular proportions, affording the
kind commonly used for millstones.

A large valley occupying the space between two
rounded hills of slate, which rise to the southward and
westward of English’s Mountain, is covered with large
irregular masses of granite, piled upon each like eggs in a
basket. Occasionally a sturdy spruce, and a few creep-
ing evergreens, are seen making an effort to live in the
interstices of these boulders, and the hare finds a sale
retreat in the crevices produced by their disordered po-
sition. 'These masses have evidently been exiled from
their native situations, by some sudden and violent erup-
tioy, by which also rocks of the same kind have been
conveyed to those places, where they now appear in
isolated blocks upon the surface.

Decomposed slate and granite mixed with sand, and
rounded pebbles, cover the rocks in many places, and
sometimes to a great depth in this part of the County of
King’s 5 and the hopes of successful cultivation seemed
to increase, as we proceeded in an easterly direction.

HORTON.

ATt Beach Hill, a flourishing settlement about three
miles southward of Kentville, the industrious inhabitants
of the South Mountains, have removed some of those
obstacles from the surface of the earth, which prevent
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many extensive examinations from being made in situa-
tions farther westward. At that place all the varieties of
clay slate (argillite) may be seen. The strata are highly
inclined, and in some instances almost vertical ; they run
north east and south west, and display all the colours of
this kind of rock. Brick red, pale red, brown, grey and
several intermediate shades, are here observable in the
slate. Tts fracture is sometimes undulated and conchoidal,
but more frequently it separates into thin plates of equal
thickness throughout. Some layers are very brittle, and
even friable, others are compact and will hardly yield be-
fore the knife ; again, others produce soft tables that can
be easily sawed, and cut into any shape. Roof slate
(shiste ardoise of Brongniart,) is abundant throughout the
whole slate district of the Province ; but at the place just
mentioned it is not only plentiful, but can be quarried at
a moderate expense, and will equal in quality any obtain-
ed at Bangor in Wales. Near Kentville a slate quarry
has been recently opened, and the quality of the article
taken from it, appears favourable to a more extensive spe-
culation than has yet been entered into by its proprietors.

In opening a quarry of slate, great care should be
taken to avoid a situation where the sulphuret of iron ap-
pears, for that salt will hasten its destruction, and render
it unfit for covering roofs. Also that kind which will ab-
sorb much water, should not be chosen, as the action of
rains, and frost, will soon destroy it or render it useless
for any purpose.

Beautiful specimens of marine fossil plants, have been
discovered in the slate at the above quarry. One of
these fossils was first discovered by William B. Webster,
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M. D., of Kentville ; it belongs to the zoophyte family,
and is considered to be a submarine plant of the oldest
formations. It originally consisted of many delicate,
divided, and jointed branches, bearing a close resemblance
to some species of moss. By some unknown agency,
its calcareous coat has been converted into iron pyrites,
and a perfect form composed of that mineral still remains
in the slate, where it resembles a light bronze painting.
This fossil is a species of articulated coraline, and it
nearly resembles a kind common on the shores of Nova
Scotia.

Besides the coraline, sponges and other aqueous
plants, are abundant in the argillite of Beech Hill. We
obtained here large plates of slate, covered with the re-
mains and prints of these marine productions, which now
resemble paintings of the branches of trees, beautifully
displayed in the colours of the carbonate and sulphuret
of iron.

It is certainly remarkable, that in these the oldest of
the secondary strata, in Nova Scotia, the organic remains
belong altogether to the sea, and none of the animals
and plants of the present earth can be found among them.
It may also be observed by some, that these fossil plants
and animals are very simple in their structure, and appa-
rently very inferior in regard to organization, to those now
living upon the earth. From these circumstances, some
have supposed that there has been a gradual develope-
ment of animals and plants upon the globe, from the low-
est up to the highest grades—from the zoophyte upon the
rock, up to the Lord of Creation. But such reasoning
must be refuted by the consideration, that the little snail
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clinging to the blade of grass, or crawling about with
tardy pace, carries with him a machine equally as com-
plicated as that of the human system ; and his creation
would require as great an exertion of Almighty Power, as
that by which man, with all his intellectual faculties, was
called into existence.

Near the Gaspereau Lake, greywacke appears, form-
ing a part of one of those elevations by which the pictur-
esque scenery of this new settlement, is in many places so
beautifully diversified. The greywacke alternates with
the slate, and at some spots contains small quantities of
transition limestone.  About a mile from the Village of
Kentville, and upon the banks of ¢¢ Mill Brook,”” the old
red sandstone crops out, and forms broad and sloping
precipices, upon which, and in the neighbourhood of the
Village, there are extensive deposits of diluvial detritus,
consisting of beds of clay, sand, and water worn pebbles.

Near the banks of the rapid brook, and among the
slate, a species of anthracite was observed. The ochrey
red oxide of iron, (red ochre,) and the ochrey brown
oxide of iron, (yellow ochre,) also occur in considerable
veins among the slate. Each of these substances receiv-
ed considerable attention in King’s County not long since,
and a very industrious individual erected a paint mill, at
considerable expense, in order to convert them into pig-
ments. Several buildings in that portion of the country,
are painted with those materials manufactured at Kent-
ville : notwithstanding, the enterprise of the ingenious
manufacturer has proved unsuccessful.

Before the visitor descends from the South Mountains
near Kentville, let him take a view of the extensive valley
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befove him. On its north side rise those mountains ot
basaltic columns, which with proud elevation line tin-
coast of the Bay of Fundy, protecting the beautiful und
fertile Township of Cornwallis, and all the settlements
situated at their base, from the bleak north-wester, so
well known, and so little admired in Nova Scotia.  Let
him turn his eyes towards the western horizon, and as far
as vision extends, the red sandstone supports the soil ot
the almost level country before him, while rocks of dif-
ferent classes are thrown up like walls on each of its sides,
affording shelter both from southern and northern gales .
and lastly, let a glance be taken at the bustling little ¥il-
lage beneath his feet, and he will admire not only the
grand and beautiful spectacle before him, but also the in-
fant town below, prepared to afford him those refresh-
ments his stroll will have rendered necessary. In the
neighbourhood of Kentville, the new red sandstone is in
contact with the eld red sandstone, the members of the
mountain limestone, and coal groups, being deficient.
The great bed of iron, represented as occupying a place
throughout the whole South Mountain range, has not ver
been discovered south of that Village ; but {from the ac-
currence of detached pieces of the ore, iron pyrites, and
the carbonate of iron at Beech Hill, no doubt can be
entertained of its uninterrupted existence, even farther
eastward than that place.

Upon the road extending from Kentville to Sher-
brooke, after passing across the slate formation, and a
ridge of greywacke, the granite of the Primary District
again appears. At some places that rock alternates with
the slate ; but in general it occupies large tracts, forming

7
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a part of that elevated chain of hills, extending almost,
through the country, in the direction of the slate, its
companion.

Upon the New Canaan road, and before the hill is
ascended to that beautiful settlement, the clay slate was
discovered to be in contact with the new red sandstone.
This sandstone of the marly group, is the margin of that
rock which underlies the soil of the beautiful and exten-
sive valley previously noticed, and again to be consider-
ed when that formation is described. The slate conti-
nues on the road about three miles. Its strata are nearly
vertical, and display all the varieties of texture and color
seen at Beech Hill. About midway in New Canaan set-
tlement, the slate is met by greywacke, and greywacke
slate.

In the greywacke and greywacke shate of New
Canaan, we were rather surprised to discover the remains
of the encrinite, and trilobate, identical with those
found in the limestone of Germany. It has been assert-
ed by a celebrated Geologist, that this species of the
encrinite only occurs in the old mountain limestone ;
but he would be surprised to find it in the greywacke of
this country, and also in the iron ore. It is a strong ar-
gument in favour of the contemporaneous origin of slate,
greywacke, and iron ore of the Province, that they con-
tain similar organic remains throughout. Extending from
one extremity of the country to the other, a certain num-
ber of strata contain the relics of animals belonging to
the same epoch, and exhibiting the same characters
wherever they are found.

One of the fossils mentioned is called the lilly en-
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erinite, from its resemblance to the lilly resting upon its
stalk. It is supposed that the animal resided in the base
of the flower, and those portions of it which were mave-
able, stood stretched out like arms to seize its prey. In
the greywacke at New Canaan this fossil animal appears
like the lilly with its capsule and petals closed. That
part resembling the flower, is beautifully figured and in-
dented on the surface, and throughout the whole of its
body. From the base of the flower proceeds the stalk,
which sometimes penetrates the rock to considerable dis-
tance. This stalk is composed of circular rings placed
one upon another, like the windpipe of some fowls. In
one specimen those rings are perfect and regular ; in
another every fourth circle is enlarged in its circumfer-
ence. When a section of this singular fossil is polished,
it has the appearance of the sun-fish. The serrated edges
of the petals meet each other, forming a zigzag line.—
After a section of the stalk has been made, it exhibits a
cellular structure, and in some instances, davk rays pro-
ceed from a central circle to the circumference. The
circular rings forming the stalk, give it the appearance of
a necklace ; hence the fossil has been called encrinifis
montliformis, or necklace encrinite. The remains of
this animal at New Canaan, will be distinguished by its
white appearance, and the imitative figures it presents.
It is often of large dimensions ; some were procured dur-
ing our last visit to their stony graves, as large as water-
melons, although in general they are much compressed,
and have been flattened by the weight of the rock resting
upon them when in a soft state.

'This species of radiated animals is now altogether
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extinct, and many ages have passed by since a living
<pecimen could be produced. It has never been disco-
vered in any of the strata placed above the new red
sandstone, and as it does not appear but in few of the
older strata, the whole race must have enjoyed but a
short existence, when every individual belonging to the
family was deprived of life, and cemented in a solid
mass of the greywacke ; or in other instances so perfect-
!y destroyed, as to leave no record of their existence
and history.

In the same rock which embraces the encrinite, a
species of the trilobate appears. This fossil most fre-
suently exhibits an hexangular cell, once occupied by
the living animal ; each lobe has left two sides impressed
in the rock. From the peltings of the rain, and other
«causes, the internal parts of the fossil have been worn,
and scooped out, leaving its crustaceous covering a faith-
ful witness of 1is former existence. They are not numer-
nus, and vary in size from one to two inches in length.
When a new fracture of the rock is made, two or more
of their lobes are sometimes uncovered, each having a
furrowed appearance. Like the encrinite, the remains of
this singular animal have not been discovered in any strata
newer than the old mountain limestone, therefore number-
less ages must have passed away, since it became altoge-
ther extinct. ~ The trilobate has been called the Dudley
Fossil, and is found near Birmingham, and other parts of
fireat Britain ; Geermany and Sweden have also an abun-
dance of these fossil creatures.

In some situations, myriads of these animals once
enjoyed life, <o that it has heen presumed that their pow-
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ers of multiplication have been prodigious. But few en-
quiries respecting the character and habits of these ancient
animals, have been made, and an accurate account of
them can scarcely be expected. At what period in the
history of this globe were they created ¢ What tremen-
dous revolution placed them in their present situation ?
And by what means were they converted into compact,
ponderous rock ? are questions few can answer with satis-
faction to themselves, or with safety for the reputation of
their common sense, to others.

The scenery in the settlement of New Canaan, is
extensive and pleasing. Besides a view of the great
valley seen from Beech Hill, we have here to the south
west, deep ravines with steep banks, beneath which
winding channels are formed, giving passage to torrents
of rain, after they have descended, and washed the oval
summits of the hills. It is true there are no elevations of
great height in this neighbourhood, but the earth is deeply
furrowed by the upturned ridges of slate, and offers a
landscape, singularly diversified when contrasted with the
level appearance of the Sandstone District, over which
the lofty peak of the frowning Blomidon, may be seen
ready to fall into the beautiful Basin curling at its base.
By turning the eye southward, a long low depression will
be perceived ; here the Gaspereau River, having taken
its rise from a large lake, rolls on from cataract to cata-
ract, or murmurs among the strata of slate, where it is
compelled to pass.

From Kentyille to the Church at Wolfville, the new
red sandstone is probably in contact with the slate;
although the large collections of rounded pebbles mixed
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with sand, and occasionally beds of clay, cover the rocks
so deeply, that their relation to each other could not be
easily discovered. When the soil — the collection of
alluvium deposited on the south side of the Cornwallis
River — the industry of the inhabitants, and the facilities
afforded to navigation at Wolfville, are considered, 1t is
not surprising, that that pleasant and flourishing Village,
should increase with a rapidity seldom equalled in the
Province. But as those remarks apply better to the his-
torical than the Geological account of the country, we
must refer our readers to Mr. Haliburton’s excellent His-
tory of Nova Scotia.

Near the Church at Wolfville there is another dyke,
that in a few places has been uncovered by removing the
earth for repair of the roads. It consists of a reddish
coloured granite, which may be examined in the fields
near the mansion of the Rev. Mr. Clarke. This dyke
was traced to the margin of a vast collection of alluvium
called the ¢ Grand Pre,” and in a southerly direction,
until the deep hollow of the Gaspereau River offered
some proof of its termination. It is not improbable
that this granitic ridge separates the slate of the South
Mountains of Horton, from the sandstone succeeding it
near the entrance of Horton River. Millstones of a
good quality were formerly made of the granite appearing
near the Church, and they might yet be quarried and cut
here, as cheap as at other places.

It was hoped that a discovery of the great western
won ore bed would have been made on the South Moun-
tains of Horton ; but, although every indication of its
existence there was seen, we have been unable under
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very limited inspection, to gratify our wishes. The ore
is evidently discontinued at that spot where the slate is
succeeded by the grey sandstone, on that part of the
mountains where the road passes from Horton to Wind-
sor, as the sandstone is of much more recent formation
than the slate containing its bed. The ridge of granite
at Wolfville, may perhaps be on the same line which
separates the slate from the sandstone. 'The whole con-
figuration of the country in this District, running with
the eye along the granitic ridge, and the supposed junc-
tion of it and the sandstone, presents the idea of an
ancient shore, from which the waters have retreated.
Grey sandstone of different shades, occupies that part of
Horton eastward of the Windsor road. Several pieces
of fossil plants have been found near ¢¢ Lyman’s Hill.»
They are of the fern tribe, and similar to those of the
coal fields of Cumberland.

A sudden and extensive interruption is made in the
Slate District of Nova Scotia, where the Avon, with all
its tributary streams, issue from the country, and pour
their waters into the Basin of Mines. At Horton Bluff,
Falmouth, and on the road to Chester, including in the
whole a distance of twenty-five miles in a southerly
direction, no slate appears, so that a deep notch or ter-
mination in its strata, is occupied by a more recent for-
mation.

From Falmouth Bridge the Avon will be seen, ex-
tending its branches with many curves and windings, into
the mountains of slate, appearing again in connection
with the granite in a south west direction. From what
has been already observed, it must appear probable, that
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the bed of iron ore, accompanying the slate formation,
from Clements to Nictau, and from thence to some part
of the high lands of Horton, is finally cut off somewhere
in that Township. For admitting that it follows a direct
course, which is evident as far as our discoveries have
extended, that course is nearly north east : wherefore,
the ore must necessarily terminate somewhere in the
Horton Mountains, where the slate itself ceases to con-
tinue its course.

It is impossible that the ore can occupy a place
throughout the whole length of the South Mountains, as
far as Pictou, and according to the opinions of Jackson
and Alger. For as the sandstone succeeds the slate in
Lower Horton, Falmouth, and Windsor, and the latter
rock Is withdrawn many miles farther southward than its
former range, the ore to continue its course would have
to penetrate freestone, limestone, and gypsum, or dip
beneath the waters of the Basin of Mines, and again rise
in the slate of Pictou. But these are things impossible,
although not more so than that the ore should make the
necessary curve at Windsor River, diverge to the south-
ward fifteen miles with the slate, and still have its conti-
nuance uninterrupted. Indeed the facts already known,
and thus briefly stated, are almost sufficient to prove the
final termination of the great western iron ore bed, some-
where in the Mountains of Horton.

The sturdy forests covering large portions of the
counties of Hants, Lunenburg, and King’s, where the
Indian hunter alone travels the bleak and gloomy moun-
tains—where the tracks of the moose and carriboo direct
him from ravine to ravine, urging him forward to the
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conquests of the chace—where the hollow sound of the
woodsman’s axe, and his cheerful whistle, have never
echoed—where the bear and wild cat stalk fearlessly, re-
gardless of man and his destructive habits,—here the
lahours of the Geologist are almost useless, and from
thence the naturalist longs to return to the haunts of men.
Even here we discovered fine specimens of lead ore,
scattered along the bottom of a rapid brook, where they
had been conveyed by the violence of the stream.

ARDOISE HILLS.

AT Ardoise Hills, an opportunity is again afforded
for the examination of the slate.  The strata run north,
58 © east, deviating a little from their general direction
throughout the Province. The old route of the Windsor
Road, is much more interesting than the new, as the
latter has been made without consulting the wishes, either
of the Geologist, or those who are fond of picturesque
scenery. The new road has been made along the lower
lands, so that steep hills are avoided, and a more safe,
easy and comfortable communication to the Capital, is
afforded.  The slate of these hills has little variety.
Specimens of indurated talc sometimes occur, but not
often. About a mile to the westward of the old road,
roof slate of a good quality might be quarried to advantage.
On the most elevated summit of one of these hills, =
telegraph was formerly erected; but a general and pre-
vailing peace, and the improved state of the roads through-
out the Province, have been the cause of its abandon-
ment 5 and that lofty pole, which once bore signals of

8
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the highest importance to the country, now lies prostrate,
unnoticed and forsaken.  Like many a loyal and brave
subject, to whom every eye was turned in the hour of
danger, who was faithful to the demands of his king and
country, the lofty pine is now stripped of his honours,
fallen and forgotten. From the site of the ancient tele-
graph, a most extensive and beautiful scenery is presented.
The Townships of Rawdon and Douglas, appear like
large English parks. The spot where Windsor is built,
is easily recognised, although the forests intercept a view
of the Town. The winding Avon, Falmouth, the North
Mountains, and the Basin of Mines, are all seen of a fine
day ; the latter appears like a large lake, while the bold
promontory of Cape Blomidon, stands drooping over the
placid waters spread out before it. The soil on the hills
is meagre ; its lighter and richer particles are swept from
their sides by torrents of rain, which often descend upon
the mountains with great violence.

RAWDON.

At Rawdon the slate exhibits all the varieties noticed
at Kentville.  Formerly, roofing slate was quarried in
this Township ; but the spot where it occurs is too distant
{from the Basin of Mines, or any navigable river, to render
its exportation profitable.

The great difficulties of pursuing Geological exami-
nations in this part of the country, on account of the thick
forests on the surface, have heretofore hindered those
particular researches, which it is hoped, will before many
years, be instituted. We know however, that the slate is
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met by the new red sandstone, on its northern side, and
that the latter rock forms both sides, and the bottom of
the Basin of Mines.

Greywacke, and greywacke slate, accompany the
argillite, cross the Grand Lake, and the road between
Halifax and Truro, and continue eastward through the
high lands of the Township of Egerton, to the hills of
Antigonish, and Cape Breton. Nor does the slate ter-
minate at that place ; still farther eastward, and in contact

with granite, it lifts its strata among the mountains of
Newfoundland.

PICTOU.

In the District of Pictou, and twelve miles south
east from the thriving Town of New Glasgow, there is an
immense bed of iron ore, at a place called McLellan’s
Mountain.  Leaving the great coal field of Pictou, and
ascending this mountain, the scenery becomes suddenly
changed, where the elevated ridges of slate, and grey-
wacke slate are travelled. Instead of the low, aad
rounded summits of the sandstone hills, the older forma-
tions start up before the eye ; lofty ridges of slate, sepa-
rated by deep ravines, are seen far south, and towards
their termination.

In approaching the great Eastern Iron Ore bed of
Nova Scotia, from the westward, the meagre condition
of the soil will indicate a change in the underlieing rocks,
and numerous strata of a fine red coloured slate, cross
the road a short distance from the ore. The bed of iron
is about eighteen feet wide, and is enclosed in walls of
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greywacke slate, with which the ore is not intermixed,
in the way it was observed at Clements. The strata of
slate, and greywacke slate, as well as the bed of iron ore,
are highly inclined, and extend north 65 east. This
great deposit of the iron has been opened, and a quantity
of its contents removed to the Albion Mines. lts direc-
tion can be traced a considerable distance on the surface,
and it may be observed extending across a small farm
cleared on the spot.  The ore is generally of a reddish
brown colour, and when recently taken from the quarry,
possesses considerable metallic lustre.  Its structure is
slaty, and powder red. ~We could not discover that it
had any magnetic properties, and therefore it is different
in this particular, from the ore of the western part of the
Province.

This ore is a peroxide of iron, and will yield about
fifty-five per cent. of pure metal. Like the ore of
Clements and Nictau, it abounds in marine organic re-
mains. The ancient shells are white in the newly raised
ore, and consist principally of the carbonate of lime,
occasionally united to a little of the phosphate. Upon
exposure to the weather the lime becomes gradually de-
composed, and beautiful impressions of the shells remain
in the metallic compound. At the time of our visit, a
small field of wheat had been sown directly over the bed,
and the soil was made up of small pieces of ore, and the
red oxide of iron. The numerous fragments of this field
abound in the remains and impressions of the inhabitants
of the sea, which are now placed several hundred feet
above the level of the present ocean, and are yearly
exposed to the movements of the plough and hoe. These
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remains are also abundant in the greywacke slate, and
may be collected among heaps of stones piled in the
field. Numerous fossil shells were observed several
miles from this place, and in the greywacke slate, of
which an industrieus farmer had erected a wall.

That the ore and greywacke slate were formed under
similar circumstances, there can be no doubt, as the
organic remains in both are alike, and plainly prove, that
each of those now solid substances were originally be-
neath the waters of some ancient ocean, once swarming
with testaceous animals.

The organic remains at McLellan’s Mountain, agree
so perfectly with those of Clements, Nictau, and Horton,
it is evident they were the inhabitants of the same period,
and were annihilated by the same terrestrial revolution.
Although we are not prepared to admit, that the metallic
vein of Clements and Nictau extends the whole distance
from those places to Pictou, there can be no doubt that
the rocks, ore, and shells, at each extremity of the Pro-
vince, have had one common origin, and were elevated
from the sea at the same time.

The shells contained in the ore of Pictou, are the
terebratulite, pectinite, cardium elongatum, and encrinite.
Of the latter, several portions of the cylindrical tubes,
and the flowering tops were obtained ; the former have
the rings perfect, and resemble those from the Horton
Mountains.

‘We have no desire to enter into nice theories, as it
is foreign to our wishes, and the ohject of this work.
But this enquiry may be made. If the slate district of
Nova Scotia were formed at the bhottom of an ancient
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ocean, (a fact which is plainly proved by its organic re-
mains, ) is it not possible that the different layers of slate,
greywacke, &c., might have been successive deposits of
sand and argillaceous particles, which formed the sub-
marine surface ? And might not the extensive bed of
iron ore have been a deposit of iron sand, of which the
Isle of Sable, and Banks of Newfoundland, furnish now
vast quantities ? When we consider the extensive dis-
ruptions of the primeval world, even these results appear
more than probable.

It has been already stated, that a quantity of iron
ore had been removed from McLellan’s Mountain, to the
smelting furnace at the Albion Mines ; but the reader will
perhaps be much surprised, that instead of working the
ore of the Province, iron in pigs, is now imported from
England, and used at the Pictou foundry, and in the im-
mediate neighbourhood of an inexhaustable store of that
metal.  An enquiry was made, why the ore of Nova
Scotia was not used in preference to the imported metal,
and we were informed, that the ore of this Province, is
too rich for manufacture, and would not *“run’’ when
melted. The richness of any ore, is generally the last
objection against its use, and complaints are more fre-
quently raised against its poverty. Nor can it be possible
that this is the real difficulty in the way.

It is true that the phosphate of lime, and alumine
contained in the ore of Pictou, may render the process
of smelting somewhat different from that of materials
containing none of these substances ; but it cannot be sup-
posed, that the scientific gentlemen of the Mining Asso-
ciation, are unacquainted with the chemical properties of
the ore, and the proper fluxes for its reduction.
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It is to be regretted that any of the mineral resources
of the country remain inert, and its productions yield no
profit or advantage to the Colony.  This subject certainly
deserves a more serious investigation, and should arouse
the spirits of those to whom it properly belongs.

Four miles from the ore at McLellan’s Mountain—
twelve miles from New Glasgow—at Mr. Fraser’s farm,
and on the East River, a quantity of hematite has been
discovered, and detached pieces of that peculiar kind
of ore, are found along the beautiful settlement upon
that stream. It has been stated by Messrs. Jackson and
Alger, that near this place, ‘“a bed of brown and red
hematite was discovered, about twenty feet in width 3’
but their information must have been derived from an
incorrect source, for the Mining Association have ex-
pended alarge sum of money in seeking a vein of that
rich ore, of which none has yet been found, except in
masses scattered over the fields; and among the soil.
This hematite exhibits both the red and brown varieties.
Its structure is fibrous, and apparently crystalized. It
appears in globular, botryoidal and columnar masses, also
in beautiful concretions, having a rich silky appearance,
not rivalled by any specimens brought from Bohemia, or
Lancashire.  Sometimes perfect geodes are formed, in
which there are white and delicate crystals of arragonite,
and sulphate of barytes, in small tabular plates. The
grey oxide of manganese, also appears attached to the
hematite in small concretions, and in acicular crystals.
The manganese associated with this ore, affords a circum-
stance that should be particularly considered, when it is
used at the furnace, as the process of smelting should
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agree with the chemical effects it will produce. It is
probable that the hematite at the above place, is con-
nected with the great bed of iron ore, although we were
unable to trace any such connection, as the surface in
many places is closely covered with lofty trees, and thick
underbrush.

Greywacke and greywacke slate appear on the south
side of Antigonish, and on the shores of Chedabucto
Bay. The latter occupies the east river of Merigomish,
and extends to Arisaig Pier, where it is penetrated by a
bed of porphyry. At Guysboro the greywacke contains
veins of the specular oxyde of iron. It is also believed,
that there are ores of lead on Salmon River. The In-
dians, it is said, formerly made their bullets of lead found
among the hills of this part of the country ; and as they
refuse to make their discovery known, we regret that we
have been unable to extend our examinations so far as
might perhaps disclose the secret.

As the old mountain limestone succeeding the slate
in the District of Pictou, is connected with the great
coal basin of that place, it will be considered when a
description of the coal fields in general is introduced.

GENERAL REMARKS ON THE SLATE DistricT OF
Nova Scoria.

In reviewing the preceding remarks made in regard
to the Slate Formation of Nova Scotia, we are often
reminded of those obstacles which, in many instances,
prevented a perfect examination of its rocks, and those
associations between different classes, that are not only



CLAY SLATE DISTRICT. 65

necessary to be known, but may be usefully employed
by such as may pursue the investigation of this subject
to a greater extent.

Often, having been worn down by the fatigue of a
toilsome day, have the expectations of the discovery of
some important fact, kept our spirits alive till the setting
sun has given the signal to depart.  Nevertheless, from
the observations already recorded, and a comparative
view of the Slate District of Nova Scotia, with those of
England and Wales, and without venturing to reason from
analogy, it will be safe to affirm, that that portion of the
Province which is occupied by the slate, contains ores
of the most useful and important kinds ; although their
full discovery may not be made until some future period,
when the fetters now binding Mineralogical enquiries in
Nova Scotia, shall be taken off, and when other objects
than those of a scientific nature, shall stimulate the spirit
of Geological enquiry.

In every instance the slate will be found above the
granite. In some situations gneiss and mica slate (which
belong to primary formations,) immediately succeed the
granite. In other places, greywacke is interposed be-
tween these rocks and the slate ; but wherever the gneiss,
mica slate, and greywacke, are absent, the argillite and
granite are in immediate contact. Hence that beautiful
harmony existing in the arrangement of those rocks in
other countries, is preserved in the structure of this Pro-
vince. In the granite, gneiss, and mica slate, not the
smallest vestige of the remains of any organized substance
has been discovered, and not the least doubt can remain

in the mind, that they were formed, or at least their ma-
9
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terials were created, prior to any kind of plant or terres-
trial being,  Although the granite is one of the oldest
rocks with which we are acquainted, it must not be pre-
sumed that it is always placed at the lowest level, for
facts prove the contrary. In Nova Scotia, it is seen at
the tops of the highest mountains ; but wherever it ap-
pears under such circumstances, it seems to have been
thrown upwards by some great force ; for the secondary
rocks found in the valleys formed by the unequal eruption
of the granite, are seen sticking by their sides in the
areatest possible confusion. It would be absurd to argue
that the slate of Nova Scotia, was formed in a manuer
similar to that of the granite ; the separate and distinct
strata, or layers, separated by parallel lines, and the fossil
animals contained in them, added to a variety of other
circumstances, not necessary to be detailed, will satis-
factorily prove, that it was originally a submarine deposit.
Wherever the slate and other formations approach the
primary rocks, their strata are turned up in an almost
perpendicular position ; and as we recede from the more
original structure, so the strata of the slate become more
inclined, and approach that level from which they have
evidently been thrown.

The slate of Nova Scotia in general belongs to that
class of rocks called by the older Geologists, transition ;
that it is among the most ancient of the secondary strata,
is evident from the following facts. Itis in many instan-
ces, placed directly upon the granite, and encloses de-
tached pieces of that rock. Its strata are broken and dis-
torted most, in those situations where it meets its plutonic
aeighbour. In 1t organic remains first begin to appear,
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and its relics belong to species now altogether extinet, or
have descendants resembling them only in tropical seas.
And lastly, as the fossils it embraces, belong altogether
to marine tribes, so far as present discoveries extend, it
13 not impossible that they may have existed previous to
the creation of those super-marine plants and animals con-
tained in the overlieing strata.

It is doubtless among her slate, greywacke, quartz
rock, and old mountain limestone, that Nova Scotia pos-
sesses her rich and valuable ores ; and although the newer
of the secondary strata contain copper, and oxides of
other metals, they probably have been derived from the
more important deposits of the older rocks, and will never
yield that profit which may be received from the older
deposits. When the situation of our lead mines is discqov-
ered, silver may be expected ; but until that metal is
found, and that in considerable quantities, we must re-
main satisfied with the discoveries already made, and suh
as a liberal policy would encourage.

Before leaving the consideration of the Slate Distriet,
another important enquiry arises from the fact, that frag-
ments of slate, rolled masses of quartz rock, and even
granite, are not only found upon the surface of the new
red sandstone, but enter its composition at a great depth.
Now the debris of the slate and other rocks, of old
classes, must have been made while the newer sandstone
was becoming deposited, and consolidated ; and the shape
of the fragments thus observed, demonstrate that they
have been transported by the efforts of mighty currents.
Again, the sandstone itself has also been under a similar
influence, which must have heen exerted long since the
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materials entering its composition had been accumulated.
Hence it is equally easy to prove the occurrence of simi-
lar causes having operated upon the earth’s surface, at
separate and distinct periods of time. One period has
produced the ingredients of the newer rocks, which in
their turn have been evidently denuded by the rapidity of
overwhelming floods. The effects in both cases are si-
milar, and appear wherever the eye is turned. Is it
possible that the first great catastrophe arose, when the
earth emerged from beneath its waters, atits first creation,
before which ¢ darkness was upon the face of the deep’’?
Is it improbable that another Geological event, may have
produced another class of phenomena, at that period when
the ‘¢ windows of heaven were opened, and the fountains
of the great deep broken up”? Or, have all these
changes taken place by the influence of causes now operat-
ing upon the surface of the earth 7 Perhaps that instead
of fixing all the mutations which the earth has undergone,
upon one class of causes, the whole should be taken into
consideration ; and the effects now exhibited upon the
globe, are quite sufficient to allow each of them a due
share of power. It is here natural to enquire, in what
direction those currents flowed.  Some have supposed,
that in Nova Scotia they rushed from the southward
towards the north, on account of the boulders of granite
being found northward of their native beds; but this
argument proves nothing, as the trap rocks of the North
Mountains are often found upon the southern hills, and
rocks of almost all classes, are discovered in occasional
blocks all over the country. Now it is evident that all
currents of water will in some degree be governed by the
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surface over which they pass ; hence the direction of hills
and mountains, formerly existing, will prevent us at the
present day from determining accurately, the course
pursued by the waters that produced those effects. Again,
those currents were liable to become changed during the
subsidence of any flood, by the alteration constantly going
forward in the channels over which they passed. But by
no means however, are we to suppose, that the granitic
boulders placed upon the summits of the highest hills,
and particularly in the neighbourhood of Halifax, were
carried thither by the above means. A flood would have
had a very different effect upon them, and hurled their
shapeless masses into the valleys above which they are
now lodged. They have doubtless been thrown upwards,
and left cresting the highest ridges, by volcanic explo-
sions that have taken place since the general inundation
of our planet.

Besides the disturbance the slate has suffered, from
the eruption of the primary rocks from beneath, as it is
supposed, there appear to have been other causes in ac-
tion, that have had a powerful influence in breaking
asunder, and carrying away large poriions of its already
broken strata.  Large masses of that rock are often ob-
served far from the locality where they belong, and from
which they have been removed. Sometimes detached
pieces of its strata are found upon the surface of the
newer rocks, and promiscuously scattered over the soil
covering the red marl group.  In this respect they are
like the boulders of granite,. affording so much specula-
tion among Geologists, but can in no way have their
transportation so well explained, as by admitting fully the
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former occurrence of powerful currents, that carried away
not only loose materials, but also tore up even the solid
strata themselves. In the valleys, ravines, and basins
formed by the very unequal elevation of the strata of slate,
beds of clay, sand, and water-worn pebbles, were fre-
quently observed. The clay consists of different layers,
placed horizontally. The parellism of these layers, with
the variety of their colours, resemble those produced by
dissolving clay in water, the most ponderous and coarse
particles will fall first in the solution, the lighter atoms
last, so that layer after layer will appear in the bottom of
the vessel containing them.  Each will be composed of
particles similar in their dimensions, the smaller ones
succeeding the greater in every instance. Therefore it
is reasonable to conclude, from a knowledge of these
facts, that those beds of clay have been deposited from a
flood in which they were once suspended.

It is well known, that rocks broken by mechanical
means, have their edges and angles left sharp and promi-
nent. But pieces of rocks having been exposed to the
rapid currents of rivers, or the constant motion produced
among them by the violence of the waves upon the sea
shore, have their angles and edges broken off; and thereby
become gradually rounded, bearing the appellation of
water-worn pebbles.  The pebbles found in the basin-
shaped depressions of the slate, are of this description,
and have evidently assumed their oval appearance, from
attrition in water.  Again, the smaller particles broken
from larger fragments, would contribute greatly to the
production of sand, of which there are vast accumulations.
These remarks do not only apply to the District already
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described, but to the Province generally, where even
greater proofs of a general deluge may be observed. In
regard to the soil resting upon the slate in Nova Scotia,
it is generally fertile : wherever the rocks yield easily to
{rost, rain, and the action of the atmosphere, it is very
loxuriant, although not well adapted for roads and bridges,
on account of its clayey nature, and easy solution in wa-
ter. Like the Primary District, the argillite abounds in
lakes, which often form chains to considerable extent.
In the deep valleys formed by the upturned strata, the
waters descending from the mountains collect, and from
them cannot escape, affording a safe retreat for the
salmon, gaspereau, and trout, to deposit their ova.

—a—

RED SANDSTONE DISTRICT.

It was before observed, that if a line be drawn from
Annapolis to Antigonish, and a curve made in the direc-
tion of Windsor River, all the remaining part of the Pro-
vince might be called the Red Sandstone District. We
shall describe this Formation, following the same course
in which its examinations were made. Beginning in the
western part of the Province, the sandstone first makes
its appearance at the head of St. Mary’s Bay, in the
County of Annapolis. At that place it forms an isthmus,
uniting Digby Neck with the South Mountains. A beau-
tiful and sublime section of the sandstone, will be seen
on the west side of that isthmus. The elevation of the



72 RED SANDSTONE DISTRICT.

tides, and violence of the sea, have undermined the rock,
which has been broken up, and washed away, leaving an
extensive and nearly perpendicular front, averaging from
an hundred, to an hundred and thirty feet high.  This
precipice is called by the inhabitants the ‘sea wall,”” a
very appropriate name ; for were this barrier removed,
the waters of Annapolis River and Basin, would make a
more ready escape into St. Mary’s Bay, than at the nar-
row opening called Digby Gut, through which a narrow
passage has been forced, while the sea wall just mentioned
remains unbroken. The sandstone is ved, grey, and
light blue, variously intermixed with those colours. ~The
coloured varieties appear in the upper strata, while the
layers beneath are uniformly red. The strata run in a
north and south direction, falling away at a low angle.
They are of different thicknesses, varying from a few
inches to six feet. A few veins of reddle, or red chalk,
are interposed between some of the strata, and in one in-
stance 1t might properly be termed red jasper, having
been apparently consolidated by heat, and capable of
bearing a good polish.

The red sandstone at this place, is the beginning of
an extensive formation, which reaches from Dighy through
the Counties of Annapolis and King’s, underlieing the
trap rocks of the North Mountains, throughout their
whole extent ; and cropping out beneath the lofty Blomi-
don, it forms the eastern shore of King’s County, upon
the Basin of Mines. In this part of the country, it forms
a long narrow belt. It rests upon the slate of the South
Mountains throughout its whole formation, except in a
few places, where the old mountain limestone, and old
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red sandstone are interposed. Upon its northern margin
the trap rocks have been placed, forming a resistance
which secures the country from the advances of the tides
and turbulent waters of the Bay of Fundy. At Blomi-
don, and many places along the north shores of those
Counties, the sandstone is seen jutiing out beneath the
trap, but at so low a level in general, as to suffer but
little from the waves that fall with great violence upon the
coast.

The sandstone forms the bottom of a long narrow and
beautiful valley, extending from Annapolis Town to the
Basin of Mines. The North and South Mountains depart
from each other at a small angle, as they extend easterly,
and consequently the great valley between them, becomes
wider in that direction. At Annapolis Town, the North
and South Mountains meet each other very nearly, and
seem only to be separated at that place, by the river
passing between them. While at Wolfville, it will be
observed how far they have receded from each other, by
the breadth of the almost level land, placed between
Blomidon and Horton Church.

The great valley thus produced, resembles a long
entrenchment, dug out of King’s and Annapolis, by the
work of art, and reminds us of the bottom of some ancieut
river, whose waters have been withdrawn. The rocks
occupying this great valley, belong to the red marl group.
The slate of the southern hills, dips beneath these rocks,
wherever they have been discovered to meet, thereby
atfording the best evidence of its greater antiquity. No
beds of gypsum, or rock salt, have been discovered in

the sandstone of those Counties : numerous narrow veins
10



74 RED SANDSTONE DISTRICT.

of the former, have however, been found in the strata
beneath the trap at Blomidon, and several other situations
where the rock has been exposed. In these places,
snowy and fibrous gypsum frequently occur, with large
and beautiful plates of selenite ; but all these varieties
decline, and finally disappear, in proportion as the rock
in which they are placed, approaches the slate to the
southward. The sandstone is composed of siliceous par-
ticles, and oxide of iron, united by an argillaceous, and
sometimes calcareous cement. It is used by the inhabi-
tants for the purpose of building fire places, and under
priming ; although no pains have been taken to open those
useful quarries, which are abundant, and would supply
the best materials for erecting their dwellings.  In this
formation numerous quarries might be opened, and in
situations affording all the facilities for exporting those
valuable freestones that might be raised from them. Care
should be taken to excavate a rock that would resist the
frost and vicissitudes of the weather, and to select an
agreeable or fashionable colour, for a sufficient number of
shades can be obtained, from brick red to dark brown,
to accommodate such as choose to have a choice in these
things.  The rock is easily hewed into cubical masses,
when recently quarried, but gradually becomes harder by
being exposed to the heat of the sun.  Like the strata
at St. Mary’s Bay, those forming the walls on each side
of the Basin of Mines, fall away gently to the southward,
notwithstanding in many places they are much broken and
disturbed.

Small shining particles of mica, frequently appear in
some of the uppermost layers 5 these from their brilliant
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appearance, have led to a supposition among some of the
honest farmers, that silver is at band. But although that
precious metal is certainly very scarce in the Province at
present, the time may soon arrive, when it can be obtained
from other countries in exchange for those very rocks, in
which some suppose it is now mixed. [Itis curious to ob-
serve the similarity between this formation and that consti-
tuting a part of Lancashire, in England ; both apparently
repose upon slate, and possess similar Geological relations.
The ancient castle of Hawthornden, near Edinburgh,
with all its dungeons and vaults, having resisted the action
of the elements, will shew the durability of our {reestone,
being built of similar rock. In Nova Scotia this group
of strata contains few organic remains. Such as have
been discovered in Horton, and Cornwallis, resemble
reeds, and other plants common in low grounds ; nor are
they well preserved, and therefore yield few specimens
of interest to the fossil botanist.  The soil covering the
valley already mentioned, is in general extremely fertile,
producing abundantly all the plants common to this, and
even warmer climates. As the North Mountains shelter
it from chilly winds, and also serve as a refractor to the
rays of heat emitted by the sun, it offers advantages sel-
dom rivalled in any country. On the east, this valley is
enriched by the Rivers of Horton and Cornwallis, where
large collections of alluvium have been made from the
decomposed sandstone and shale, ever suspended in the
waters of the Basin of Mines. The red sandstone affords
the dark red marsh, while the blue kind is made of d»-
cayed vegetable matter and shale, the latter being con-
veyed from the northern coast.  Both the particles of
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sandstone and shale, are much affected in their transpor-
tation by prevailing winds. A northerly breeze transports
the blue particles from Parrsborough shore, and an east-
erly gale urges forward the crumbled sandstone of Horton
and Cornwallis.  Hence those fertile streams not only
convey the surplus waters of the country, but receive
treasures of alluvium from the sea, which are always ac-
cumulating, to the great advantage of its inhabitants. To
the westward the Annapolis River not only performs these
common and important operations, but also affords a
channel through which the produce of its fertile banks can
be readily exported. = We have already mentioned the
irregular blocks of granite of this section of the country,
and the minerals they contain.  The boulders of Nova
Scotia have also been noticed by Professor Buckland, in
vindicating the doctrines of the Flood. The plains of
the north of Europe, present the same phenomena. The
level lands of the Po, and Danube, also contribute their
testimony, that those isolated rocks now lodged upon the
soil, have been transported from primary situations, by
some propelling force, unknown upon this present world ;
although it is almost certain that they are the effects of
an overwhelming deluge, which at a former period pro-
duced those results now so manifest upon the earth. Not
only has the granite sent its heralds abroad, large blocks
of trap are also scattered over the soil of Nova Scotia,
far from their original and former stations.

A large collection of sand in the Township of Ayles-
ford, furnishes still further testimony favourable 10 Pro-
fessor Buckland’s views, Fine siliceous particles, occa-
sionally intermixed with iron sand and scales of mica,
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cover the rocks of that Township, between the mountains
and over a considerable space. In some places this sand
15 quite compact, and arranged in layers of different col-
ours ; some layers are composed of fine particles, and
others of coarse materials, and even small pebbles. In
general it is easily broken up, and greatly diminishes the
rapidity of travelling.  The inhabitants, aware of these
circumstances, frequently change their route from side to
side of the turnpike, as the hardness of the soil dictates,
and the long parallel ridges of grass between the pathways,
testify how numerous those changes have been. The ef-
fects produced by cuwrents of water, are very manifest at
that place, where many ridges and mounds of sand have
been thrown up. In making the roads, advantage hLas
been taken of these circumstances, and the bogs and
swamps have been avoided. It is not possible that this
sand has been produced without the breaking down of the
rocks by the before mentioned causes ; the similarity in
its particles to those composing granite, and secondary
strata, offers an argument in favour of that opiiion, and
the arrangement of its layers shews, that it has been
moved by a curent of water. In Aylesford there 1s also
an extensive barren waste, called the ¢ Carriboo Bog,”
covered in many places with peat and turf.  Some have
supposed this bog was formerly a lake, but the numerous
elevations upon its surface do not support that opinion,
and it is more probable, that a collection of unproductive
sand has been made in a kind of basin, where it refuses
to supply sufficient support for the towering pines now
flourishing upon its border.
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WILMOT SPRING.

I~ the Township of Wilmot, and about three miles
from Gibbon’s Inn, there is a mineral spring, possessing
medicinal properties of considerable importance. When
the discovery was first announced to the public, numerous
were the persons who being afflicted with different dis-
eases, hastened to the waters, then supposed to be the
elizar vitre, and quite sufficient to remove all the ills ¢¢ the
flesh is heir to.””  The languishing and consumptive pa-
tient, he that knew the thirst of a burning fever, the
gouty, and rheumatic, the scrophulous and bilious, all
sought the cure thus cheaply offered to relieve them.
Withont reference to the nature of their diseases, and at
every stage of their complaints, they hoped and vainly
hoped to obtain relief.  In the midst of the forest, the
little Village near the pool of this modern Bethesda was
all bustle and confusion, while many for the want of ac-
commodation, were obliged to depart not healed. Few
of those comforts could he procured, which the invalid
requires, and those conveniences so necessary at all wa-
tering places, could not at the moment be obtained.
Many and great were the cures reported to have been
made by the spring.  Newspapers teemed with its praises,
and its virtues were said to be such as would even restore
amputated limbs.  But experience, that {aithful school-
master, soon proved that its powers were not sufficient
to remove all the ailments of its visitors ; hence the Wil
mot Spring is already abandoned, and its name is seldom
spoken.  So changeable and unsteady is public opinion,
the idol of the clamorous and the goddess of radicalism.
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Perhaps there are no circumstances in which man is
ever placed, that he is more liable to be duped and iis-
led, than in those comnected with his own bodily healil.
Of his own disease he supposes he knows more, but re-
ally knows less than of almost any other subject he con-
siders. From these causes quackery has hitherto been
supported, and will continue its pretending and mysteri-
ous arts, to the injury of sound knowledge and disgrace
of society. Were the mineral springs of Wilmot sur-
rounded by the gay and pleasant scenery, united with the
cheerful society of the European watering places, its
waters would be found at least equal to many of those
celebrated resorts in other countries ; and even now the
time is not far distant, when the public mind will react,
and many find relief at the deserted pool.

The waters of the spring have been analysed by Dr.
Webster, of Boston, and were found to contain—

Todine,

Lime,
Sulphuric Acid,
Magnesia.

They will doubtless be beneficial in all scrophulous
and glandular diseases, and probably in the first stage of
tuburcular consumption. They are gently aperient, and
cannot fail to be serviceable in dyspepsia, and other
diseases of the digestive organs. This might be suppos-
ed from their composition, and has been confirmed by
experience.
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HORTON BLUFF.

Emerging from beneath the lofty precipice at Cape
Blomidon, the new red sandstone forms the shores of the
eastern side of Cornwallis, and those of Long and Boot
Islands. At Horton Bluff it is met by a grey sandstone
alternating with shale. On the west side, and near the
mouth of Windsor River, there is a stratum of light grey
sandstone, well adapted for buildings. In the detached
masses of shale and sandstone frequently falling near that
place, we discovered the remains and impressions of
plants, some of which are like immense rushes ; others
have the appearance of the iris or common blue flag.
'These plants have suffered great compression among the
rocks, but still show the most perfect stony casts of their
originals. They seem to have flourished in low grounds,
and are quite different from those frequently found in
other parts of the country.

In the greywacke slate of the South Mountains, fos-
¢il animals belonging to the sea, are abundant ; but not
the least vestige of any plant belonging to the dry land,
has yet been discovered there. On the other hand, the
sandstone succeeding the slate at Horton Bluff, contains
plants belonging to species like those now growing in low
and swampy grounds ; hence its later formation seems
well proved from this circumstance, without considering
its position on the more ancient rock. Itis a little sin-
gular, that even the grey sandstone between Falmouth
and Horton, where it is elevated more than three hundred
feet above the Bluff, has disclosed pieces of perfect fossil
Conifere, of large size and great beauty. This plant was
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evidently produced upon dry soil, where it might have
flourished at the same time when the aqueous plants upon
the shore, were rustling upon the border of some ancient
lake, each possessing the same situation their several
habits required.

WINDSOR.

THE red sandstone occupies the low lands of Fal-
mouth and Windsor, extending through Douglas, along
the south shore of the Basin of Mines, and borders of
the Shubenacadie river. At all those places it contains
numerous and important beds of gypsum, (sulphate of
lime,) and limestone, the former aflording an inexhaust-
able source of commerce, and the latter yielding the
agriculturalist an abundance of the best manure. The
gypsum is largely exported to the United States: and
although it affords but a small profit to the carrier at
present, the time is advancing when it will become of
national importance, and open a new sowrce of Provincial
wealth.

In many situations throughout this part of the coun-
try, the gypsum appears in prominent masses above the
soil, forming conical elevations, which often give the sur-
face a very picturesque appearance. In some instances
it occupies uneven ridges, passing through the country to
considerable extent, or with steep precipices forms the
banks of rivers, {rom whence it is cheaply removed. On
the St. Croix River, it constitutes an elevated wall, reach-
ing several miles along the northern side of the rapid

stream., Wherever it occurs the surface is irregular, or
11
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.54

undulated ; and in those places where it forms the shore
of the Basin of Mines, like the sandstone it suffers from
the steady dilapidation produced by the waves, and rapid
tides. |

The gypsum is evidently contained in the sandstone,
which throughout its whole formation belongs to the red
marl group. Between the projecting masses of plaister,
there are frequently cylindrical cavities, called by the
miners ‘¢ kettle holes.” In these the bones of quadru-
peds have been found.  The skeleton of an Indian, and
some of his rude hunting implements, were also taken
from one of those pits, into which he had probably fallen,
during the rapidity and heedlessness of the chace. These
relics are preserved in the museum of King’s College, at
VWindsor. The chasins and other openings in the rocks,
are frequently filled with decomposed gypsum. Its col-
ours vary from grey to dark brown; its appearance is
mealy, and when damp it soils the fingers. The soil
also, in many places, is mixed with this substance, which
does not in the least increase its fertility.  In the nter-
stices between the gypsum and limestone, the naturalist
would doubtless find a reward for his labours. It was
from one of these singular openings, that we took a large
tooth of a graminivorous animal, not belonging to any
species now living : but the expense of clearing away the
rubbish would be counsiderable, and has heretofore heen
an ohjection not easily overcome with limited funds.
The sulphate of line thus briefly noticed, contains many
varieties of that mineral, some of which are beautifully
crystalized. It often encloses broad foliated masses of

selenite.  'This variety vields easily to mechanical divi-
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sion in the direction of its lamina ; these when broken
crosswise have a rhomboidal form. Tts lustre is some-
times highly splendent and often pearly ; it is generally
transparent, and sometimes coloured with delicate tints of
red and purple. Snowy gypsum, branchy gypsum, and
other varieties, {requently appear ; among them is the
compact gypsum, generally called alabaster, suitable for
buildings.

The extensive beds of secondary limestone alternat-
ing with, and frequently passing into gypsum, in this
part of the Red Sandstone District, extend from Wind-
sor to the east side of the Shubenacadie, and from thence
in an casterly direction to Antigonish. The liinestone is
often separated from the gypsum by beds of marl, clay,
and the decomposed rocks. It forms hills with oval sum-
mits, which are readily distinguished {from the broken aud
irregular ridges of plaister. It contains myriads of fossil
shells, which, in many instances, appear to compose the
rock altogether ; from this circumstance it has been called
shell limestone. These remarks not only apply to the
limestone of Windsor, but also to the whole of those
valuable deposits of that rock, in the red marl group of
this section of Nova Scotia. Without referring to the
usefulness of the limestone for building and agricultural
purposes, it will appear obvious what an undiminishable
source of trade is contained in the country, particularly
when the comparative scarcity of gypsum in the United
States, and the superior quality of that mmeral in the
Province, are considered.

The Americans are so well convineed ol these facts,

that some of their enterprising individuals have purchased
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an extensive quarry, and are now erecting mills to reduce
it to that state in which it is used in their own country.

The group of rocks to which we have referred, are
similar to those forming extensive portions of country in
England, where vast collections of rock salt have been
discovered. No such collections of that valuable mineral
have however been found connected with the sandstone
of Hants County, notwithstanding the saline properties of
a spring near Windsor, afford some evidence of its exist-
ence there. Of all the shells contained in the limestone
before mentioned, bivalves are by far the most numerous.
Several kinds of coral have been collected, and a species
of the mytilus lithophagus.  The latter has given the rock
the appearance of having been worm eaten. Excellent spe-
cimens of some of these fossils, are found near the Town
of Windsor. In France this kind of limestone has pro-
duced some singular phenomena. In Provence, between
its layers, and upwards of forty feet below the surface,
pieces of columns, and stones partly wrought, were found ;
handles of hammers, and wooden tools, a board one inch
thick and seven feet long, were also obtained, having
been converted into perfect agate.  Indeed, should we
ever feel disposed to seek the bones of the fossil elephant,
mastedon, or hyena, the chasms and fissures in this lime-
stone would receive the earliest attention.

It has been already observed, that the encrinite of
the South Mountains, has long since ceased to exist, and
none of the fossils contained in the slate, have living
successors in these northern latitudes. Not so with the
shells of this limestone, they have yet some representa-
tives upon our shores, bearing the distinctive characters
of their ancestors.
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It is certainly interesting, that in this part of the
country, each class of rocks as they succeed each other,
should contain fossils peculiar to themselves, and of spe-
cies admirably adapted to that period of the earth’s his-
tory, in which their separate strata seem to have been
formed. At Kentville, the ancient articulated coraline
1s found compressed in the slate ; in the greywacke slate
that succeeds it at New Canaan, the encrinite and trilo-
bate are fossilated in the compact rock, but have long
since disappeared in a living state from the earth ; while
the beds of limestone at Windsor and Douglas, contain
the relics of cockles, like those now inhabiting the shores
of the Basin of Mines.

Among the limestone in this part of the Red Sand-
stone District, and especially in the neighbourhood of the
Shubenacadie, the sulphuret of lead, and the cobaltic
sulphuret of lead, one of its sub-species, are sometimes
scattered in small crystals through the rock. 'The sul-
phuret is of a lead grey colour, and appears in small
laminated masses, having a metallic streak and lustre.
Its crystals are curiously disseminated in the limestone,
but too small in quantity to offer any profit for working
them as an ore of lead, although it is almost certain that
an important vein of that mineral, is somewhere concealed
near the Shubenacadie.  The cobaltic sulphuret of lead
resembles the sulphuret, both in its situation and external
characters. It is, however, more rare, and may be dis-
tinguished by its decrepitation before the blowpipe, and
the blue colour it communicates to borax.

These ores of lead may be mistaken for the mica-

ceous oxide of iron, which also often appears in beauti-
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ful tabular crystals in the secondary limestone of the Pro-
vince. But a little examination will distinguish them
from the ores of iron with which they are sometimes

mixed.

MONTAGUE RIVER.

At Montague River, and not far from where that
winding stream is emptied into the St. Croix, there is a
very singular hill of breccia and greywacke passing into
each other. Iiregular fragments of feldspar and quartz,
with occasional scales of mica, compose the aggregate,
which al a distance resembles a coarse sandstone, or a
peculiar kind of granite. The strata run north east and
south west, dipping to the northward at a small angle.
In its neighbourhood there is some beautiful scenery, well
known at Montague House, a pleasant summer retreat.
This hill was perhaps formed prior to the red sandstone,
and might have raised its head above the sea, forming a
small island, during the formation of the surrounding
rocks.

From Montague River, through Rawdon to - the
Shubenacadie, the meeting of the new red sandstone and
slate was observed only in a few places, as the thick
forests prevent such examinations as would lead to a dis-
covery of their junction to any great distance ; nor were
we able to ascertain in the township of Rawdon, whether
any of the members of the old red sandstone, mountain

limestone, or coal groups, are placed between the granite
and the red marl group.
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SOUTH SIDE OF THE BASIN OF MINES.

Ir the south side of the Basin of Mines be exam-
ined, it will be found to consist of the members of the
new red sandstone, or red marl group, occupied by beds
of limestone and gypsum. Between the river Avon and
the Shubenacadie, those beds appear at many places.
The gypsum is quarried and exported to the United
States, and the limestone has been often conveyed {rom
Tony Cape and the Black Rock, at the entrance of the
Shubenacadie, across the Basin, for the purpose of mak-
ing mortar ; but recent examinations have discovered
limestone abundant in Economy and Londonderry ; and
thus an article formerly procured at a great expense, can
now be obtained cheaply by the inhabitants along the
north side of the Basin. The specular and micaceous
oxides of iron are often seen between Cheverie and Noel
Bay. They are however unimportant in a Province
where iron is abundant. Not so with the sulphuret of
iron, which also appears along this shore, and in a suffi-
cient quantity to supply manufactories of copperas.

The several rivers and creeks along this inland coast,
afford shelter for vessels, and greatly increase the natural
advantages this part of the country possesses, in regard
to shipping both its agricultural and mineral productions.
Probably the inhabitants of King’s County, would receive
their lime at less expense from Tony Cape, than from the
Horton Mountains, should it be discovered there ; and it
is hoped that they will soon become acquainted with its
fertilizing properties when used as a manure : by its use,
many of their meagre and barren fields, might be con-
verted into luxuriant meadows, and productive pastures,
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SHUBENACADIE RIVER.

Frou the entrance of the Shubenacadie, and directly
across the country to Halifax Harbour, there is a remark-
able channel formed in the sandstone, and the beds of
limestone and gypsum that accompany its strata. In this
channel the Shubenacadie conveys the waters of the Stew-
jack, St. Andrew’s and Gay’s Rivers, into the eastern
extremity of the Basin of Mines. On the north side of
the Grand Lake, the red sandstone is met by the grey-
wacke, and slate of the transition series. ~ These rocks
also have the continuity of their strata broken, and a chain
of lakes reaches along this deep and wide excavation,
even to the Harbour of Halifax. Having examined the
strata of greywacke, greywacke slate, and quartz rock,
both on the east and west side of these lakes, their strata
were found to correspond, having the same direction, dip,
thickness and composition, on each side of the valley
where they are placed. ~The same remarks may be ap-
plied to the banks of the Shubenacadie ; and it is evident
that no other cause than the action of running water, has
worn out the deep fosse through which that rapid river
now passes.

'The materials that at some former period filled the
channel of the Shubenacadie, have been swept out, and
now constitute those extensive sand banks and shoals, so
troublesome to such as navigate the eastern extremity of
the Bay of Fundy. Again, there can be no doubt, that
the great opening in the Slate District, corresponding
with the bed of that river, has been forced out of the
solid strata by a mighty current. This seems evident
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from the masses of broken rocks that may be still seen
northward of the slate formation, and exiled from the
strata to which they belong.  That this deep and expanded
hollow in the country, is in reality a great ¢ valley of

73

denudation,” we have not the least doubt ; although our
limits are too much confined, to bring forward all the tes-
timony in favour of that opinion.

It was along the lakes and river, of this valley of
denudation, that a Canal was proposed, and a vast sum
of money expended, to open a communication from the
head of the Basin of Mines to Halifax. Notwithstanding
Nature had already done so much, and had given a suffi-
cient hint to the inhabitants of the country, 1o complete
what had been almost finished without the work of art,
the undertaking as yet, has failed, but whether from the
want of sclence or sufficient funds, we do not decide.
Canals are much inferior to rail-roads, and as the latter
are extended yearly, and their utility known to surpass
every other kind of conveyance, it is probable that instead
of the tardy process of drawing boats by animal strength,
that rail-roads will ere long be seen crossing the Province,
under the pressure of the locomotive engine.

The banks of the Shubenacadie present a superficial
section of the rocks belonging to the red sandstone forma-
tion, and afford the Mineralogist several rare and beauti-
ful specimens. The limestone and gypsum form beds of
much importance. The former abounds in marine organic
remains, corals, sponges, and a great variety of mollus-
cous shells, of which we have collected upwards of forty
different specics ; almost all of these are now extinet in

this climate.
12
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Along the eastern side of the river, several detached
pieces of brown hematite, (hydrate of iron,) were ob-
served. Sometimes this mineral presents beautiful imira-
tive forms, particularly the botryoidal, and coraloidal vari-
etics. In one instance we found the hematite associated
with crystals of arragonite ; any considerable quantity of
the ore was not however discovered, although a collection
of it may yet be found in the neighbourhood.  The red
and brown oxides of iron, often appear in veins in the
limestone, and would supply a sufficient quantity to jus-
tify the manufacture of the ochres for paint. But among
the numerous productions of the Shubenacadie, the indi-
cations of lead are important. At one situation, and about
four miles from Fort Ellis, in the bed of the river, we
discovered a vein of the sulphuret of lead, an inch wide ;
but the time and expense necessary for making any exten-
sive examination of its quantity and situation, were obsta-
cles not easily overcome. In another instance, argenti-
ferous galena, in a small quantity, was procured from a
fissure in the rock ; this ore contains a small proportion
of silver, and almost the first indications of that precious
metal we had observed in the country ; but the quantity
of any of these interesting and valuable ores, and the situ-
ations they possess, are at present almost unknown, for
we were compelled to leave the banks of that rapid stream,
without being able to make the discovery future enquirers
may be fortunate enough to enjoy. Sulphate of barytes,
in laminated crystals, often appears connected with these
ores of lead ; this circumstance is very favourable, not-
withstanding the appearance of the ore in secondary forma-
tions, for the harytes is generally exhibited in rich mines.
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Still pursuing an easterly direction, the red sandstone
group continues its course to Antigonish, where it con-
tains numerous beds of limestone, and occasionally

gypsum.

TRURO ROAD.

THE red sandstone formation reaches as far south-
ward as the north side of the Grand Lake, upon the
Truro Road. Near the Lake, and at Mr. Tremain’s
farm, both the gypsum and limestone beds appear similar
to those already described at Windsor. Near Nine-mile
River, Key’s farm, Gay’s River, and Stewiack, we found
the limestone and gypsum abundant. At Gay’s River,
the plaister is dark coloured, and singularly figured with
seams of jet black crystals. It is however, of a good
quality, and when calcined equally as white as the paler
varieties. Near Sibley’s there are long parallel ridges of
slate, of a good quality, and which, as before observed,
appear like islands elevated above the sandstone. A large
collection of yellow sand crosses the road, and the de-
tritus of the deluge is every where manifest.

Among the limestone at Gay’s River, the sulphuret
of lead also appears in small narrow veins, or is seen scat-
tered in brilliant crystals among the layers of the rock ;
and it is probable, that a laborious examination of thiy
section of the country, would be rewarded by the discov-
ery of a valuable vein of that useful ore.

The organic remains contained in the limestone at
the above places, belong to marine tribes : bivalves, the
cornu ammonis, zoophytes, of different wpecies, and
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sponges, are abundant. From Falmouth to Stewiack,
following the course of the red marl group, eastwardly,
the calcarcous rocks abound in f{ossil shells belonging to
tlie same families, and clearly proving that they have had

one common origin.

GencralL ReMancs oN THE SouTH SIDE OF THE
Rep SanpsToNE DisTRrICT.

GREYWacKE, and greywacke slate, appear on the
South River of Antigonish ; it may also be seen at Guys-
horo, and forming beth shores of Chedabucto Bay, where
it alternates with the primary rocks. Farther northward
the red marl group occupies the swface. The gypsum,
limestone, and salt springs of Antigonish, determine the
character of its strata, and are equally important as the
collections already noticed.  We regret that we have
been unable to make in this portion of Nova Scotia, any
extensive examinations, but doubt not that its mineral
resources are great. It is hoped that a Geological survey
of the country will soon be made, and a full descyiption
ziven, of every portion of the Province. It is however
certain, that at Antigonish, as well as at Pictou, and
many other places along the castern shore, therc are im-
mense beds of rock salt, from which numerous saline
springs arise.  Doubtless these beds might be opened, to
supply British America with an article now Imported from
other countries.  The waters from a number of these
springs have been examined, and by the great quantity of
the muriate of soda (common salt) they contain, we are

wananted in the opinion, that the collections impregnating
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them are at hand, some of which might be opened and
worked, as profitably as those of Nantwich and Northwich
in England.

Neither the ores of lead nor the salt, minerals of the
greatest importance to the country, have been sought for
any farther than as objects of natural history ; nor is there
any hope of reward for such as might be willing 10 devote
their labours to the discovery of those valuable mines
contained in the country ; and should any useful discov-
eries have been made, what is the promised reward for
perhaps years of hard labouwr ?  If the Province of Nova
Scotia received the advantages to be derived from her
own mines and minerals, it is hoped there are few who
would not disclose any information which might advance
her welfare ; but a palsy rests upon Mineralogical discov-
eries, and her resources are scaled up.

Hitherto we have endeavoured to give a hrief des-
cription of the minerals contained in the southern part of
the Sandstone District,—taken some notice of the organic
remains 1t embraces,—and the testimony it bears of hav-
ing been buried by a general deluge. Each of these sub-
jects teems with useful and interesting matter, and would
be pursued by the details connected with them, were the
limits of the description of their outline more extended.

The fertility of the soil covering this group of rocks,
has been already noticed ; but before we proceed to call
any attention to the general resources of the Province, it
may not be considered unnecessary to give a hint to such
Farmers as are located in the neighbourhood of limestone,
aud point out some of the advantages they possess to fer-

tilize their meadows, and curich their arable fields.  Be-
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sides referring them to the excellent Letters of Joln
Young, Esquire, who has written scientifically upon the
subject, we would endeavour in the most plain and unaf-
fected manner, to bring before their notice, a substance
seldom used in the Province, and one which is generally
abundant, wherever the lime rock appears. We mean
marl, which not only fills cavities and hollows in lime
strata, but also frequently occupies deep basins on the sur-
face of the earth. The red sandstone often includes
within its group, beds of indurated red, blue and white
clay, argillaceous and calcareous marl. ~ The most im-
portant of these to the agriculturalist, are the marls, oc-
curring in many places and in several varieties. ~Compact
limestone passes imperceptibly into marl. In Nova Sco-
tia, the limestone enclosed in the superior strata of the
red sandstone group, agrees in most of its characters with
the lias limestone of Great Britain, although some of its
organic remains seem to be unlike those of the calcareous
formations of the Mother Country. Marl is generally
composed of the carbonate of lime and clay, mixed in
different proportions, although sand and other foreign in-
gredients are often present. Indurated marl is easily cut
with a knife, its fracture is earthy, and the colours are
white, brown, grey, yellow, &c. Earthy marl differs
only from the indurated, by being more loose, soft and
friable ; both kinds frequently pass into each other. All
the varieties of marl effervesce in the acids, hence it may
be easily known by placing a small quantity in contact
with nitric, sulphuric or muriatic acid, or mixing it with
slrong vinegar.

Tliese varicties of the carbonale of lime, are ex-
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tremely useful in the improvement of soil, the fertility of
which depends much upon the proportions of siliceous
and argillaceous earth it contains ; therefore to employ
marl judiciously, the farmer should be made acquainted
with the different chemical agents entering into the com-
position of the soil he cultivates. The beds of marl oc-
curring, connected with the limestone and gypsum, and
extending over a considerable portion of the Province,
are of great practical value, and should be employed
without delay.  ¥rom the limited description thus given
of that useful substance, it is hoped no difficulty will be
found in discovering all its varieties ; but for its particular
application, some good work on agriculture should be
consulted.

That part of the red sandstone formation, which lies
along the north west side of the Slate District, after be-
ginning at St. Mary’s Bay, and following the course of
the South Mountains, does not terminate until its layers,
like those of the older formations, are buried beneath the
waters of the Gulph of St. Lawrence. The gypsum and
limestone, do not however, accompany the sandstone
throughout 1its whole extent.  They are altogether defi-
cient in the great valley of Annapolis and King’s Counties.
After having been deposited in numerous situations at
Windsor, Newport, Rawdon, Douglas, and the banks
of the Shubenacadie, they decline in the neighbourhood
of Pictou, where coal, a more important article, supplies
the seeming deficiency.

The organic remains contained in the slate, through-
out the whole range of its distorted and vertical strata,
from Yarmouth on the west, to the Gut of Canso on the
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east, are in some degree uniform in their characters ; and
evidently possessed an existence at one and the same
time. However different that epoch may have been from
those which have succeeded it, the same kinds of marine
plants and animals appear in the slate at both extremities
of its layers; and numerous as they indeed are, they
doubtless had an existence coeval with the original strati-
fication of the slate. where they are forever rendered in-
capable of either multiplication or decay. They were
the inhabitants of the same age, enjoyed similar bounties,
the same climate, and were companions at a period when
the waters of the sea were as warm as those of the present
tropical oceans ; a fact easily proved by their organization,
and the beauty and delicacy of their shelly coverings.
The corals, coraline, sponges, and other vegetable pro-
ductions of that period, although bearing a striking resem-
blance to those now flourishing in submarine situations,
have nevertheless some peculiar characteristic features,
distinguishing them from species of the same classes now
inhabiting our shores, although their lineal descendants
have long since passed away. Again as we ascend the
scale of superposition, the limestone of the sandstone
formation, contains numerous relics of productions belong-
ing to the shores and bottom of the ocean, with species
of shells and zoophytes like those still living and moving
upon the coasts of this interesting country. Without
seeking further testimony, these circumstances are perhaps
sufficient to prove, that the red sandstone of Nova Scotia
is arecent deposit, and was formed long since the strata of
slate had been the graves of myriads of plants, and animals,
belonging to an earlier period in the history of our planet.
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The new red sandstone in Nova Scotia, never attains
any considerable elevation, and the slate towering far
above it, dips beneath the soft and marly covering of the
country ; and also rising from beneath, forms some of
our most elevated hiils. Is it then impossible, that long
after the slate had been thrown upwards by the expansion
of the granite, the sandstone might have heen formed at
the bottom of a sea then covering the numberless marine
plants, and animals, now folded up inits strata ? Might
not the beds of limestone formerly have been coral reefs,
which as the sea retreated, hecame more compact, and
now furnish the surest evidence of their former growth ?
The relics of plants and animals in each of those classes
of rocks, afford the characters of an history written by
time itself. Here we need not fear the partiality of the
historian, nor the secrecy with which human affairs are
often conducted. Here great and important events in
the history of this globe, have been faithfully recorded,
by once living witnesses to the momentous catastrophes
that have taken place ; and their rewmains are yet preserved
for our use, that we may be able to form higher concep-
tions of the sublime works of our Almighty Creator. By
these imperishable records the cobweb theories of many
ancient Geologists are torn asunder, while modern opin-
ions, supported by facts alone, not only confirm the faith
of their believers, but lead them to enquire into circum-
stances hitherto unknown.

The practical value of the gypsum must be manifest.
It already forms an article of commerce, and its demand
will increase yearly. Scattered along the whole coast of

the south side of the Basin of Mines, upon the banks of
13
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navigable rivers and creeks, throughout an extensive por-
tion of the country, the gypsum can be quarried and
shipped at a low rate ; and from its inexhaustable treasures
supply the whole world with an article, which, in many
places, will render the barren sand a fiuitful soil, and
the parched ground a productive field. Moreover, the
best kinds of freestone may be quarried in many parts of
the Red Sandstone District, should it ever be required,
and the snowy white alabaster, with several variegated
kinds of that beautiful rock, may be procured for the
designs of the sculptor, among the beds of plaister so
common in the country. These at least will serve to
ornament the dwellings of those who rise with the pro-
gress of civilization, and keep pace with the march of
refinement.

Before this part of the subject is given up, the at-
tention should be directed to an opinion common in the
Province : namely, that gypsum is not beneficial to our
soil, while in many parts of the United States it produces
abundant crops. We have instigated several experiments
and made many observations, to ascertain how far those
opinions are correct, and give the following as the result
of our enquiries. In those situations where the plaister
forms the natural rock of the country, the soil to consi-
derable extent in every direction, is deeply impregnated
with the gypsum, and often in the immediate neighbour»
hood of the rock, the soil is so completely surcharged
with the sulphate of lime, that sterility ensues, in the same
manner as if the ground had been manured too highly. In
the latter case however, the manure gradually decays, and
the earth is finally left fruitful for a definite period. But
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m plaister districts, the decomposition of the rock is
always going forward, and its influence is exerted from
year to year. Let the sulphate of lime be applied to soils
more distant from the rock, and where none of its parti-
cles enter into the mixture upon the surface, and the same
effects will be produced in Nova Scotia as in other coun-
tries.  Hence in many parts of the Province, plaister
would be found extremely beneficial as a manure.

Wherever beds of gypsum and limestone have ap-
peared throughout the country, collections of marl of
greater or lesser dimensions, have also beennoticed.  Our
limits will not therefore allow a particular description of
each of those collections, and this brief outline has only
been given to arouse the attention of the farmer, if pos-
sible, and direct him to those valuable deposits of manure,
that may perchance be placed on his own Jot.

A deposit of the purest white marl occurs in the Nine
Mile settlement, fow miles from the Shubenacadie Ri-
ver. It was discovered by the Revd. Robert Blackwood,
who kindly forwarded specimens containing shells.  This
marl is of a pure white colour, and when dry falls into a
light powder containing a large quantity of the carbonate
of lime, and will, if skillfully used, greatly enrich the soil
to which it may be applied. This marl is mentioned
more particularly on account of its shells, which are in a
zood state of preservation, and very interesting ; being
similar to species found in the lias limestone, and lower
members of the oolite group in England.  Among them
is a species ol anunonite resembling the euomphalus pen-
tangulas.

Wherever the red sandstone 1> not covered by more
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superficial deposits, or diluvium, its disintegration is
continually advancing, and the superimposed soil partakes
of its constituents and colour. Hence the reddish hue of
the soil is a certain indication of the rock beneath. When
the sandstone is contiguous to limestone, it becomes
marly, or calcareous, and very muddy after light showers
of rain.  Beds of clay are often deposited on the mem-
bers composing this group ; the soil then becomes argil-
lacious or argillo-siliceous. In numerous instances has
the decomposed gypsum entered so extensively into the
superficial covering of the rocks, as to render it sterile :
and not a litle skill would be required to preserve such
proportions of these materials as are necessary to the sup-
port of plants. In some parts of Devonshire in England,
the soil is so red, that the sheep driven from ther are
known by the colour of their fleeces. A similar obser-
vation may be made of those animals grazing on the red
soil of Nova Scota.

A few cold and unfruitful patches, doindeed occupy
the surface of the roclks under consideration ; this circum-
stance arises {rom collections of diluvial sand, and meagre
clay, of which they are often composed. In such places
lime, and marl, are of great value, and would quickly
arouse the torpid covering of the earth, into healthy and
fruitful action. These observations have been made from
a number of situations where their subjects were manifest,
and it is evident they may be applied far beyond what has
hitherto been brought to our view; for in the infantile
state of the country, it is impossible to mark the bounda-
iies, and the soil that covers them.

The shells appearing in these rocks, certainly differ
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in some particulars, from those of the lias formations of
other countries, and therefore we have hesitated to apply
the term lias, to the compact carbonate of lime, appearing
above the red sandstone of Nova Scotia, until more accu-
rate information can be obtained, or the character of the
rock fully established, by those who are better qualified
to decide upon its relative age.  The beds of indurated
and earthy marl, clay, &c., seem to agree with the under
oolites in Great Britain, and contain the same, or similar
relics of the great London and Paris basins.  Among
these relics we discovered a large molar tooth, belonging
to the mammalia tribe, and the jaw-bone of a species of
shark. These remains, few and insignificant as they may
appear, open a new source of enquiry in this country :
they clearly testify that even here, not only numerous
tribes of shell-fish have been inhumed, but fish and land
animals have been buried in the common overthrow. The
diluvial deposits on the south side of the Sandstone Dis-
trict, are similar to those covering older formations. In
some places they form collections of great depth, in others
they are altogether absent.

COAL FORMATION.

In dividing the Country into Geological Disuricts, it
was necessary to refer to the rocks of the Province, only
as they appear at the swface generally 5 and not to the
strata often covered by more superficial depo.its.  The
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new red sandstone in Nova Scotia, covers the coal mea-
sures to a great extent; notwithstanding the breaking
through, or outcropping of the sandstone, limestone,
shale, and clay iron-stone, belonging to the Coal Form-
ation.  Therefore, Laving examined the new red sand-
stone formation, so far as it is unconnected with the car-
honiferous strata, it is now necessary to examine all the
Coal fields of the Province, so far as they have yet been
discovercd ; and at the same time take some notice of the
red marl group, so {requently placed above them. Hi-
therto this group has been considered where it rests upon
the slate, old red sandstone, and mountain limestone ;
thercfore, when we arrive at that point, where it is sepa-
rated from those rocks by a most important and valuable
class of strata, it is expedient to examine those strata
carefully, and point out their situations and extent, as far
as possible under our present discoveries.

At Pictou, and in the County of Cumberland, the
coal measures are introduced, separating the newer rocks
from those of the transition series. Here the order of
superposition is perfect and regular, having all its members
present, occupying those situations, and producing that
Larmony, so clearly laid down by Geologists, and beau-
tifully demonstrated in other countries.

The granite, gneiss, and mica slate, of the South
Mountains of Nova Scotia, are succeeded by the slate,
and other members of the greywacke group, reaching as
far northward as the Township of Egerton, in the District
of Pictou ; then comes the old red sandstone, succeeded
by the old mountain, or carboniferous limestone, upon
which the coal measures are placed, and surmounted by
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the new red sandstone. But before a more particular
description is given, of these highly interesting, and im-
portant parts of the country, it may be necessary to lay
before the reader a brief view of the Coal Formation, as
it generally appears. This may prevent injudicious spe-
culation, in seeking for a mineral, where it can never be
found, for coal ever appears in any profitable quantity,
only under circumstances that never vary. Here again is
another instance where Geological knowledge is invalua-
ble. Numerous are the mstances in which vast sums of
money were expended in sinking shafts, and seeking for
mines, where according to fixed laws, and the mandate
of Nature, they could never be discovered ; and men of
large estates have been ruined by ignorant pretenders.

Of all the substances ever taken from the earth, coal
is certainly the most useful. Its value increases with the
improvements introduced almost yearly, in the power
communicated to all kinds of machinery. Besides the
numerous purposes to which it is generally applied, it
possesses the means of raising itself from the earth, and
forwarding its own transportation. Coal is power ; it is
the foundation of manufacturing industry, the greatest
source of national wealth ; and administers largely to the
comforts of man. It hurls the car along the rail-road, the
boat across the mighty deep ; it lights the city traveller
along his midnight way, and warms the shivering peasant,
after his daily toil is over.

All the different kinds of coal commonly used, arve
found beneath the surface of the earth, alternated with
strata of sandstone, a slaty clay called shale, sometimes
with limestone, and clay iron-stone. These strata vary
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much, both in the size of their granular fragments, hard-
ness and thickness. Associated and alternated with each
other, they form beds varying from a few acres to several
miles in extent, and are known under the name of Coal
Measures.  Any portion of country containing coal, is
called a Coal Field. The different strata composing a
coal field, are generally very regular throughout the same
field ; but different coal fields have different arrangements
of their strata, each being peculiar to itself. Between
these layers of sandstone, shale, &c., the coal is depo-
sited, also varying from an inch to many feet in thickness.
The number of seams of coal may be few or many, but
in every instance the quantity of carboniferous matter is
much less than that of the associated rocks.

The rocks which make up a Coal Formation, are
the old red sandstone, the carboniferous limestone, and
a coarse sandstone called the millstone grit ; upon the
latter rock the coal measures are generally placed.  Some-
times coal is interstratified with the limestone, and mill-
stone grit, but the above is the most usual order of its
occurrence. It would be in vain to seek for coal in any
of the rocks beneath the old red sandstone, or in any
above the new red sandstone ; as all profitable mines of
this kind of coal, are confined to the series placed between
those rocks.

Coal measures most frequently lie in a great trough,
or basin, in the earth, rising upwards from a central point
to the surface.  Hence, if a section of a coal field be
made, by cutting it through the middle, and removing
one half, the remaining portion will present a number of
coal seams, accompanied by the interstratified rocks form-
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ing portions of rings, or segments of circles. The ends
of these rings or the sides of the coal basin, often rise (o
the surface, and are then called the outcropping. Ifa
number of bowls be buried in the earth, placed one within
the other, and separated by layers of slaty rocks, having
one or more of their edges rising to the surface ; then if
we suppose each of these bowls to consist of coal, a min-
iature coal basin is represented. In this manner most of
the coal basins of Europe appear, and those of Nova
Scotia are like them.

There is another kind of coal called anthracite, or
stone coal, found in primary and transition rocks ; it con-
tains no bitumen, and its history is involved in great ob-
scurity.  This species can never be profitably worked,
and therefore is not an object of statistical interest.

ORIGIN OF COAL.

AvtHoucH there are arguments of some force against
the vegetable origin of coal, those arguments vanish when
the carboniferous strata are examined. Having entered
among Jayers of rock, where that important article is only
found in any considerable quantity, the mind is suddenly
arrested with the remains of vegetable productions, which
increase just in proportion as beds of coal are approached.
At least three hundred species of fossil plants have been
discovered in coal fields, ferns, equicetacea, araucarian
pines, conifera, cacti, lofty palms, and enormous rush-
like plants, are crowded together on the very border of
the coal. The cortical portion of these plants, is often

carbonized ; in some a part of the wood has been changed,
11
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and in other instances a gradual passage from wood to coal
is manifest. All these plants, wherever they are now
found among the rocks, are the growth of warm latitudes,
so that a great and sudden change must have taken place
in all northern climates, since their foliage covered the
country where their relics are now found. Previous to
the great Deluge, recorded by Moses in Sacred History,
the Earth had doubtless suffered many and great changes,
and perhaps from common causes, lakes, basins, and
estuaries, had from time to time received successive lay-
ers of vegetable matter, swept into them by overwhelming
torrents.  Perhaps a layer of woody matter, was suc-
reeded by a layer of sand, or clay, which might have
produced those alternations that yet remain. In all this
nothing more has taken place, than is still going forward
upon the earth, and from the recent discoveries of the
conversion of peat into coal, may still be advancing. The
operations of causes now active upon this planet, may be
sufficient to account for the collections of lignite, so com-
mon in all countries ; but to our humble judgment, are
not suflicient to explain all the changes which have taken
place. And why need we seek to prove the formation of
coal, from the vast rafts of wood yearly sinking in the
embouchures of large rivers 7 Was there not a deluge—
where is the Geologist who has hardihood enough to deny
that most certain of all Geological facts ? But we for-
bear ; and without entering into the theoretical deductions
relating to the origin of coal, proceed to examine its de-
posits in Nova Scotia, which for richness and extent, will
stand high compared with the collections discovered in
any country.
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Before we proceed to give a more particular account
of the Nova Scotia coal fields, it may be observed that
the bituminous mineral is not confined to any particular
County or District, but occupies a large area of the
country. Not by conclusions arrived at in the closet,
should the vegetable origin of coal be maintained, but by
carefully examining the facts recorded by the hand of Na-
ture, and stamped upon almost every rock within the limits
of coal basins. Not by chemical experiments, instituted
under liability to accident, and to be disturbed by agents
perhaps unknown, even to Sir Humphrey Davy, the fa-
ther of chemistry.  Not by wandering among the inven-
tions of men, need this subject be clucidated ; the appear-
ance of whole trees, partially converted into the bituminous
compound, and which still exhibit the vegetable fibre,
proves more than all the nice reasonings of philosoplers,
and is of itself sufficient 1o convince any mind not har-

dened against the truth.

GENERAL View or THE INDEPENDENT CoaL FiELDs

oF Nova ScnTIA.

COBEQUID CITAIN.

Frox Cape Chignecto, at the entrance ol Chignecto
Channel, and on the novthern cosst of the Bay of Fundy.
there i a chain of BMountains extending castwavdly
through Parrshorouzh, Economy, and Cn:low, where it

extremity iz divided or forked.  ©uc branch of thi
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chain includes Mount Thom, and continues ils course
towards Merigomish. The other branch runs towards
Tatmagouche, on the Gulf of St. Lawrence. Although
these mountains attain in many places a considerable
elevation, they have not been delineated on any map of
the Province. 'The high lands in that part of the country
where the road from Truro to Amherst crosses this chain,
are called the Cobequid Mountains, and one of the ele-
vations on the old road from ‘T'ruro to Pictou, is denom-
mated Mount Thom, although we were unable to disco-
ver which of the Mountains near the sources of the West
River ol Pictou had received that appellation. Green
Hill, in the District of Pictou, enters into the branch
that is stretched out towards Merigomish. Notwithstand-
ing these eclevations are distinguished by well-known
names, they are only links in the extensive chain that
separates the County of Cumberland {from its neighbour-
ing Districts, and is stretched across this section of the
Province.  Some of these mountains contain primary
rocks, but in general they arc composed of greywacke,
and enormous ridges of porphyry. They form a line of
division between the coal fields of Pictou, Pomket,
Onslow, the north side of the Basin of Mines, and those
of the County of Cumberland. Almost all this moun-
tainous country is uninhabited, and from many points
along its vange, one unbroken forest meets the cye.
Having crossed these mountains at a number of places,
a brict detail of the most important of their features will
be given, from which a seneral idea of their whole struc-
tre way be formed.

D Sl - i e . .
Between those vidges, and the primary chaiu ou the
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south side of Nova Scotia, a long and deep hollow is
formed. In this hollow the Basin of Mines penetrates
the country, having the red sandstone group upon its
shores and beneath its waters. The trap rocks of the
North Mountains are superadded. The red sandstone
appears again in the level lands of Cumberland, and in
the bifurcation of the Cobequid Chain in the District of
Pictou. If an extended view of the country be taken,
it will appear as beautiful as singular.  The primary, the
slate, the red sandstone, coal, and trap districts, are
distinclly marked out by chains of mountains perfectly
characteristic of the formations to which they helong, and
run nearly parallel with each other lengthwise the coun-
try. From these circumstances alone, the Mineralogist
would expect a rich harvest, and the Geologist would
look forward with great intcrest to the relation each
mountain has to the other. Those abrupt and parallel
ridges along the south side of the County of Cumberland,
seem 1o form the margin of a large basin, or trough, hav-
ing its northern side fixed by high lands in the Province
of New Brunswick. In this trough the Cumberland coal
fields are placed, while the dip of the strata in Ouslow,
shows that they conform to the basin before deseribed.
The coal ficld at Pictou is perfectly independant,
and is placed in the forked extremity of the mountains
alluded to. Coal is abundant in the Island of Cape Bre-
ton ; it appears at Pomket, then at Pictou, Ounslow,
Londonderry, Parrsborough and Cwnberland. It evi-
dently exists in distinct measures, as fur west as the Grand
Lake, m the Province of New Brunswick. But few of
the coal fields along thiz extenzive tract of country, have
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been scientifically explored ; and the infant state of the
Colony presents many difficulties in ascertaining their
boundaries.  The result of our labours will be given,
limited as they are, when compared with the importance
of the subject, and the wide field where they have been
devoted. The practical value of this portion of Nova
Scotia, is incalculable, and the great variety of organic
remains contained in it, is worthy the research of a Buck-
land or a Cuvier.

With much labour has the Cobequid Chain of Moun-
tains been traced from one side of the Province to the
other ; and notwithstanding we might claim the original
discovery of its continuation, and boundaries, and were
the first to mark its outlinc upon the Map of the Province,
no other name than that applied already to one portion of
its rugged hills, has been bestowed ; and until a more
appropriate shall be given, we choose to preserve the
ancient designation of the natives, and therefore have
called it the Gobequid Cham.  This chain of mountains
seems to preserve an uniform width, which seldom ex-
ceeds ten miles. Insome places even that distance would
much more than reach from side to side of its base. Its
course is nearly east and west, until it reaches Mount
Thom, where the bifurcation may be observed.

Eastward of the road between Truro and Tatma-
gouche, the mountains appear to consist chiefly of grey-
wacke and greywacke slate, which are met by the coal
measures of Pictou on one side, and those of Cumber-
land on the other.  Oun the Cobequid Mountains, as they
are called, granite, in limited masscs, makes its appear-

ance near Mr. Purdy’s farm, and is scen al several pla-
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ces along the road. It also forms the top of the ¢ Sugar
Loafl ”, in the neighbourhood of West Chester. West-
ward there are immense ridges of porphyry, of several
different kinds, some of these are beautiful when cut and
polished. Appearing only at the summits of the loftiest
mountains, the granite is confined to narrow limits, and
is insufficient to render improper the appellation of Pri-
mary District to the south side of the country.

Northward of Economy and Parrsborough, the Co-
bequid chain consists chiefly of greywacke, greywacke
slate, and porphyry.

Covered with a thick and pathless forest, the moun-
tains defy the labours of the Geologist, and the minerals
they contain are so perfectly concealed beneath the rub-
bish on the surface, that many years will elapse before
the progress of cultivation will admit of their discovery.
Often has an attempt been made to examine the rocks at
the sources of rivers flowing between the oval crests of
the hills, and almost as often has disappointment followed
from rafts of trees, and windfalls, which have been
plunged from the steep sides of the ravines into the
narrow channels below. More than once has the carri-
boo been alarmed by our footsteps, and darted away with
bounding speed. Not so the lazy and sulky bear—he
has either stood his ground, or carelessly stalked among
the underbrush upon the approach of a solitary visitor.
Notwithstanding the difficulties attending Geological pur-
suits in all new countries, the length of the winter season,
and the violent freshets comnmon in the spring and autumn,
several interesting facts have been discovered in regard
to the Cobequid Chain. 'The granite and other primary



112 COAL FORMATION.

=

masses of these mountains appear to have been forced
upwards, through the strata of secondary rocks. This
opinion seems fully established, where the strata on each
side of the chain are seen leaning towards and upon the
more elevated granite and porphyry. On the Cumber-
land side of this chain the strata lean to the southward,
and dip north. On the south side the layers incline
northward, dipping in the contrary direction. 'The rocks
belonging to the coal measures also conform to this ar-
rangement. The Cobequid Mountains appear like a long
and narrow dyke, thrust upwards through the coal strata
of the country ; and the disturbance they have produced
becomes more obvious as the tops of its highest hills are
ascended. [Its prominences can be seen at a considerable
distance ; one of them, placed a number of miles from
the coast of Parrsborough, affords a well known landmark
to pilots in the Basin of Mines. Several pieces of black
oxide of manganese, were picked up from the bottom of
the east river, in the Five Island Village. They had
evidently been carried down the stream by the rapidity
of the water, but with the spot from whence they came
we are yet unacquainted.  Sulphate of iron, arsenical
.pyrites, and specular iron ore, have also been found in
the greywacke of Parrsborough, but each of these min-
erals appear in inconsiderable quantities.

The north side of Nova Scotia may be compared to
a large level plain penetrated by estuaries and rivers,
which like large drains convey the melted snow and rain
from the higher grounds. Almost through the centre of
this valley, the Cobequid chain of mountains extends
across the country to the distance of more than a hundred
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and twenty miles, greatly increasing the beauty of the
Province, and rendering its atmosphere more healthy.

PARRSBOROUGH.

STiLL pursuing the same order in our descriptions,
that was observed in making the examinations from which
they were drawn, the rocks connected with the Coal
Formations will be viewed, beginning at Cape Chignecto,
and following the north side of the Bay of Fundy, and
Basin of Mines, across the country to Pictou. Near the
extremity of the above Cape, the shale is covered by the
trap rocks, and at the place where their junction might be
expected, they are so blended together, that a compound
is formed, very different from either rock, under ordinary
circumstances.

The shore on the north side of Advocate Harbour,
is composed of alternate strata of shale, and sandstone.
The strata have suffered great disturbance, being broken
and distorted wherever they appear. It nevertheless
seems quite certain, that theirlayers dip northward. Not
any of the relics of animals were observed among them ;
nor was a specimen found here worth carrying away.
Near the house of Mr. Knowlton, the red sandsione will
be observed resting upon the shale, and dipping beneath
the trap of the lofty Cape D’Or.  On the main land,
westward of Spencer’s Island, there are several strata of
grey sandstone, suitable for buildings and grindstones.
Near Mr. Fraser’s farm, there is an unimportant bed of
gypsum. At Phiney’s Brook a small quantity of limestone
appears upon the shore, where it seems only to occupy
an isolated spot. 15
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Near Ratchford’s River the shale is black, resem-
bling that which rests upon the main coal band, at Pictou.
Sulphuret of iron in cubic crystals, often appears among
the shale and sandstone, succeeding each other in regular
layers, along this border of the Bay. Between the above
place and Fox River, the strata are covered with a deep
bed of diluvial sand and rounded pebbles, forming upon
the sea coast a bank often forty feet high. 'This collec-
tion of diluvial detritus, is undergoing a constant and rapid
destruction from the waves ever dashing upon its founda-
tion. It was in a part of this bank, we were surprised
upon the discovery of a number of human bones, which
had become exposed, and were slipping downwards, to-
wards the river. Having carefully returned them to the
earth, and in a safer situation, the information of an old
inhabitant gave sufficient proof, that they belonged to an
unfortunate squaw, who had dressed herself in a bearskin,
and during a snow storm was mistaken by her husband
for a bear, and shot. This melancholy event took place
many years ago, and the poor Indian remained a maniae
during the rest of his life.

A vein of coal only two inches wide, has appeared
on the east side of Fox River ; but no important quantity
of that useful combustible, will probably ever be discov-
ered where its measures are so much confined. Fine
grained sandstone, of a superior quality for buildings, and
capable of affording good grindstones, may be readily
quarried between Fox Point and Diligence River. It
contains numerous remains and impressions of large lan-
ceolate leaves, which appear to have been much broken
up at the time of their fossilization, and show their car-
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bonized remmants in detached pieces among the solid
rocks.

Not far westward of Diligence River there is a col-
lection of clay iron-stone, in which we discovered a
fossil tree apparently of the conifer tribe, converted into
compact iron ore. This tree was probably about eighteen
inches in diameter, and as it was placed between strata
of the rocks, has been broken in many pieces, some of
which have fallen from the embankment of the shore with
other rubbish. The bark and considerable portions of
the wood forming the original tree, have been converted
into lignite, and jet. The whole of its masses seem to
exhibit the harmony of that law, by which all substances
during their petrifaction, assume the characters of the
substances wherein they are changed from organic into
inorganic matter. Thus an Arbor Martus, or iron tree,
has been formed, and the perishable fibres of wood have
been succeeded by more durable kinds of matter. On
the east side of the river, the sandstone forms a high
cliff, called Bull’s Bluff. At this place lignites are numer-
ous ; some of them resemble the stalks of Indian corn,
others immense reeds. Large trees have apparently be-
come flattened between the rocks, and converted into
lignite. In some of these a small portion of the centre
of the tree has resisted the change produced on the cir-
cumference, and has been transmuted into a sandstone,
forming a longitudinal pith through the centre of the once
flourishing plant. The impressions of leaves are numer-
ous ; they appear like large species of the ¢ Gladiolus™
or common flag of the country, 'The Bluff’ furnishes

speciinens of jet, but little inferior to those found
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Spain.  This mineral is black and blackish brown,
opaque, compact, and susceptible of a high polish.

Between Black Rock and Partridge Island, the
shale and alternating sandstone exhibit in their strata the
effects of a powerful force that has acted from below up-
wards. At each extremity of West Bay, the layers are
nearly perpendicular, while in the centre they are hori-
zontal undulated, or run in zigzag lines along the coast,
where they form a bold precipice, almost equalling in
grandeur the sublime scenery of the trap rocks. At
Partridge Island the upturned strata are a little retired
from the shore. Upon their most prominent ridge stands
the blockhouse, while between it and the basin a narrow
space is sufficiently level to afford an easy communication
with the harbour, and to accommodate the inhabitants of
the beautiful village standing upon its border. Near this
romantic spot there is an extraordinary locality. The
remains and impressions of large flags, and other aqueous
plants, are found in strata of blue shale. Several other
small vegetables have been observed imbedded in this
rock ; and their appearance indicates that they were the
growth of low and moist grounds. Immediately along-
side of the strata containing these antediluvian records,
and in immediate contact with their branches and leaves,
the rock is filled with myriads of fossil shells, which have
been obtained in great perfection and beauty.

These shells belong to a species of the mytilus ed-
ulis, or common fresh water muscle ; none of their kind
ever nhabited the saline waters of the ocean, and their
home was at the bottom of some lake, pool, or rivulet,
whose waters flowed from higher grounds. Here the
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productions of the soil, and the testaceous inhabitants of
the water, have been buried side by side. Here the ani-
mal and vegetable creations have been laid up together in
the vast cabinet of Nature ; here is testimony of the most
extraordinary kind, proving the changes which have taken
place upon the earth, since it rose from the dark and
mighty deep. And great must the overthrow have been,
when the inhabitants of the peaceful lake or brook, and
the plants which blossomed upon its margin, were doomed
to be imprisoned in the solid rock, where their remains
still appear, forming the monuments of their former vital-
ity, and the awful shock that hurled them upwards above
the level of the waters. Had the phenomena which
accompanied the events recorded at this place, been in-
scribed by the hand of man, many would ridicule them
as idle phantoms : but as the most faithful Historian has
placed the objects of the narrative before our eyes, we
should begin to know how limited our knowledge is of
what is past.

A bed of coarse breccia forms the east side of the
mouth of Partridge Island River ; the grey sandstone
and black shale, in perpendicular strata, compose the
shore as far eastward as Clarke’s Head, where it is suc-
ceeded by a bed of diluvium ; and afterwards by the new
red sandstone, which is finally overlaid by a mass of
trap, to be mentioned hereafter. At this locality all the
rocks have been under the influence of heat during the
formation of the greenstone in the neighbourhood ; and
there are few places in the Province, where so great a
variety of minerals has been produced. The sulphur
has been united with the iron, and large plates of shale
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are covered with a byilliant efflorescence of the sulphate
of that metal, forming very singular specimens. The
sulphate and carbonate of lime, are mixed, and contain
within narrow fissures, groups of crystals, called hog tooth
spar. Frequently the mixed rocks have their surfaces
studded with delicate crystals of analcime. Sandstone,
shale, trap, gypsum, and limestone, seem to have been
thrown together and heated intensely. Hence many
masses of rock defy classification, and must be consign-
ed to that very convenient term in Mineralogy, called
¢« compounds.” A few yards in front of a low cliff, a
solitary pillar of rock, about seventy feet high, adds much
to the beauty of the shore. In this rock several inte-
resting specimens may be obtained. They are the tre-
molite, augite, micaceous oxide, and sulphuret of iron.
The tremolite is distinetly crystalised in prisms: some-
times these prisms are oblique and terminated by diedral
summits. The augite is of a dark green colour : when
the crystals are found regular, they are generally six-
sided prisms, occasionally terminated with beveled tops.
Small cavities in the pillar are often lined with delicate
crystals of this mineral, and sometimes contain all the
above substances congregated together. The micaceous
oxide will be known by its tabular erystals and pigeon-
blue colour : and the sulphuret of iron exhibits its usual
brassy appearance.

From Swan Creek to Moose River, the red sand-
stone crowned with trap, predominates. These rocks
will be particularly described when treating of the Trap
District.  Alternate layers of sand-stone, iron-stone, and
shale, constitute the shore at the entrance, and form walls
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on the sides of Moose River. Here the coal and its se-
ries, extends along the coast of Mines Basin some dis-
tance, and would lead any miner to suppose that veins of
that most useful mineral were cropping out before him.
No coal has however been discovered at this river, al-
though it is highly probable it will be found when the sur-
face becomes cleared of the thick forests now growing
upon it.  Another indication of coal at this place, is the
number of fossil plants, and impressions of leaves con-
tained in the strata, which dip in a north easterly direc-
tion. Near the entrance of the above river, we discov-
ered an immense fossil tree, which is not only remarkable
on account of its great magnitude, but also for the great
perfection of its branches and leaves. The shale and
sandstone are gradually broken up, and removed by the
operation of the elements upon their brittle and crumbling
strata ; hence this enormous tree, now a solid stone, once
buried deeply in the earth, became exposed, and large
sections of its trunk are now seen projecting from the base
of an almost perpendicular cliff. One portion of the trunk,
supposed to be its largest part, measures nearly three feet
in diameter.  Another section, of dimensions gradually
becoming less, penetrates the rocks to an unknown dis-
tance : from the size of those blocks, and the supposed
class to which the tree belonged, it must have been a lofty
plant. It has not, however, like some others that will
be noticed hereafter, maintained its original perpendicu-
lar position. Its glory is fallen, and probably during the
rush of some fearful torrent, has been uprooted and co-
vered by the materials now forming its grave. This fos-
sil, in its appearance, has a general agreement with the
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Lepi do dendron Aculatum of Sternburg, an arborescent
plant, having some analogy to the cocoa-nut tree of the
tropics. We have finally succeeded in tracing this tree
to its branches and leaves, which are perfect models of
the original. Among the shale and near the trunk of the
above fossil, we also discovered numerous impressions of
leaves, apparently belonging to different species of
grasses ; and the remains of the aquicetacea are abun-
dant. Beautiful impressions of the leaves of the Sphen-
opteris Trifoliate are seen when opening the slaty rock,
appearing as natural as if they were just taken from the
herbarium of a botanist. But among the numerous vege-
table organic remains found at the above locality, none
are more interesting than a kind of fruit resembling grapes,
which are so naturally preserved among the stony foliage
of this singular spot, that no doubt remains of their ori-
ginal character. A whole strata of black shale, contain-
ing a large quantity of carboniferous matter, is almost
wholly composed of grasses, branches, and leaves of trees.

May we not be allowed to pause for a moment in
these enquiries, and reflect upon the phenomena before
us. That the freshwater shells and aqueous plants at
Crane’s Point, and the majestic tree at Moose River,
with all the lesser plants, that were once mantled in green
beneath its branches, were the productions of the same
age, there can be no doubt. All these relics are enclosed
in the same class of rocks, and furnish the best testimo-
ny of their coeval existence. But how are they changed ;
the muscle has now become a solid stone, and the tower-
g palm an unbending and massive column.  Perhaps,
in considering the original habits of the plants just des-
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cribed, we must as Count Sternburg observes, ¢¢ trans-
port our thoughts to an epoch, when the vast tracts now
occupied by more recent marine deposits, were still be-
reath their parent ocean, from which scattered groups of
primitive islands alone emerged, covered by the vegetation
of which, these relics are still preserved.  The rivers,
which in such a condition of things, would have existed
only as torrents, would frequently tear up this vegetation,
and deposit it along the bottom of the adjacent basins.”
But we will shortly have occasion to shew, that a whole
forest of fossil plants in Nova Scotia, retains in a great
measure the upright position, so necessary to its former
existence ; and produce substantial preof that in one in-
stance at Jeast, trees now remcin in the saiue position and
place they occupled during their growth.

In the rocks to which we refer, there are no remains
of land animals.  This indeed is a remarkable circum-
stance, and has produced a belief in some, that long be-
fore these animals were created, the seas were inhabited,
the earth covered with herbage, and prepared to receive
those creatures which were destined to feed upon the ten-
der plant, and find a shelter beneath the branches of the
lofty palm. Might not many of the changes which have
taken place upon the earth, have been produced between
that period when the globe was first created, and the No-
achian deluge ?  And might not many of those eftects, the
causes of which are now almost inexplicable, have been
produced at that momentous period, when the ¢ windows
of heaven were opened,” and ¢ the fountains of the great
deep broken up ?”>  From what we have endeavoured to

exaniine, and our feeble penctration into these dark pro-
16
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blems, we are compelled to believe, that inno way can
these phenomena be so satisfactorily accounted for and
explained, as by admitting the brief account of the crea-
tion of the world, in the first Chapter of Genesis ; and
that there is no necessity for making the world appear
older than its date given by Moses. Fortunately how-
ever, diversified as the opinions of modern Geologists
may be, there are few who do not add much testimony
to corroborate the statements of that inspired historian.

Before the plants to which we refer, could have be-
come petrified or converted into stone, it was necessary
that they should have been submersed beneath the waters
of a lake or ocean, at the bottom of which layers of sand
and argillaceous particles, accumulate in successive de-
posits, according to the course of the currents, and the
rocks from which their materials were derived. And is
it not probable that the bottom of the sea where these
collections of vegetable matter have been made, and
covered by successive layers of sand and clay, has been
uplified by some volcanic force ? The sand and clay
have been rendered solid, and still preserve their stratifi-
cation : the plants have been decomposed, and their
places filled up by the surrounding materials, presenting
those facts so common in secondary deposits.

The causes of similar phenomena are now in pro-
gress upon the earth. Instances might be quoted where
vast rafts of timber finally sink at the mouths of rivers,
and in estuaries where there are enormous accumulations
of vegetable matter. Such occurrences are common on
the Mississippi, and other large rivers, and why should
they not have taken place on the antediluvian world ?
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These effects may be altogether independent of the great
general deluge. The detritus of that overwhelming flood
is indeed placed above the rocks containing those vegeta-
ble remains, and is common in all parts of the world.
The volcanic fires of the earth are gradually becom-
ing extinct. They were evidently far more vehement in
former ages than in the present day. Therefore we have
sufficient reasons to believe, that from the creation of the
world to the deluge, great changes must have taken place
upon the earth’s surface. Who can clearly decide, that
the flaming sword which forever shut out our first parents
from Eden’s delightful garden, was not a livid torrent of
flame, issuing from the ground polluted by sin? Near
Moose River, there are huge masses of trap rocks, and
there is every evidence afforded, that in that neighbour-
hood at least, the earth’s internal fires have broken forth.
From Moose River to the settlement at Five Islands,
the red sandstone occupies the embankment of the shore,
and is covered at some places with a diluvial deposit from
ten to thirty feet deep. A small headland called ¢ Blue
Sac,” is composed of breccia, and seems to be the margin
of the trap formation. At the above settlement, the
red sandstone, covered by diluvium, composes the low
grounds. The mountainous chain already noticed, here
begins to recede from the shore. Over its perpendicular
strata of greywacke, the North River falls in a splendid
cataract, and offers to the eye a waving rainbow, playing
in its beautiful colours over the frothy pool into which the
broken torrent descends. The waters of this fall pass
over a precipice about fifty feet high. In the spring and
autumn, when the contents of the river is increased, it
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produces a hollow sound, which may be heard at the
distance of several miles. Were it placed in a more ex-
posed and populous part of the country, it would afford a
cclebrated resort for the lovers of romantic scenes. ¥rom
the bank of Bass River, a small stream running through
the settlement, a salt spring rises from the red sandstone
beneaith. These waters have never been analysed ; but
they probably contain only the muriate of soda, (common
salt.) It is reported by the inhabitants of the Village,
that they possess medicinal virtues ; but it is probable,
that a strong solution of Liverpocl salt, in clean water,
would be equally efficacious in healing them of their dis-
eases. Although a bed of rock salt may be near the spot
from which this spring issues, it could not be worked
vithout a great expense, as it is probably situated on a
narrow point of land and nearly surrounded by the sea at
high water.

ECONOY.

Tue new red sandstone forms the shore of this
Townslip, and often rises to considerable height. Its
layers are nearly horizontal in some places, while at
others they dip to the southward, at a small angle. Ex-
cellent quairies of {reestone might be opened along this
coast, and durable materials for building be procured at a
low raie, although great care should be taken to select
strata that will resist the weather. Near the principal
source of the Economy River, there is another splendid
water-fall, and the contents of the rapid stream is hurled
over the sirata forming the south side of the Cobequid
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Chain ; but like the cataract at Five Islands, its retired
situation In the unfrequented forest, has deprived it of that
poetical description ¢¢ falls” of far less dimensions Lave
received from the pen of the delighted traveller.

The ¢ Economy Falls” will never disappoint their
visitors in the manner a number of our friends were de-
feated in their expectations a few years ago, in King’s
County.  They had taken a long stroll, of a fine sum-
mer’s day, and beheld the lofty rocks over which a small
river was doomed to pass, and dash upon the pavement
beneath ; but the dryness of the season had taken effect,
the heat of the sun had evaporated the crystal element,
and sealed up the springs. The scenery around the lofty
cliffs, the bed of the river,—all were complete ; hut the
most important article in a water-fall was absent, and no
fluid could be seen, save a few drops that came pattering
down the sides of the rocks.

The sandstone in Economy is succeeded by thick
argillaceous deposits, and beds of slaty clay. A blue marl
also enters between those layers, which near the farm of
Mr. Thomas Durning, separates the sandstone from an
extensive formation of limestone. The limestoue extends
eastward (o an unknown distance in the rear of the Town-
ship. It is of a dark earthy colour, and seems to corres-
pond with the lias limestone of Great Britain. There are
also beds of marl in this settlement, agreeing in their cha-
racters with those of the Mother Country.  But the or-
ganic remains appearing in the limestone of Economy, are
sufficient to determine its relative age, and there can be
little doubt that it is of similar formation to the lias of

other countries. It contains numerous fossil shells, and
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other marine inhabitants. Among the former we discov-
ered the Noutilus Truncetus, Productus Scoticus, and
belemites. The limestone is one of the largest of the
most recent deposits, in the country. It approaches the
oolite series, of which there are no extensive formations
in Nova Scotia, so far as we have surveyed it. Nor can
a pound of chalk be found in British America, belonging
to its Tocks ; hence those more recent depositions have
never been made in this quarter of the earth.

The discovery of the carbonate of lime in the above
Township, is very valuable. A few years ago the inhab-
itants were obliged to cross the Basin, to obtain the rock
that has since been found abundant on several of their
farms. Beds of clay of a superior quality, are common
between the upper members of the red marl group, and
the limestone. Many of these would afford the best ma-
terials for potteries, and for the manufacture of some kinds
of china. These argillaceous beds are often covered with
sand and water-worn pebbles to a considerable depth.
Notwithstanding they often rise to the surface, where they
can be readily opened.

LONDONDERRY.

A sIMILAR series of formations to that just described,
continues its course eastward. We did not observe any
gypsum along the shore of this Township, and the lime-
stone is less common on the margin of the Basin at this
place, than it is farther eastward. The mountainous
chain northward of the great road, and the rocks belong-
longing to coal series, by running farther from the coast
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than at Parrsborough, have a low and fertile plain at their
bases, and the oval prominences so characteristic of the
red sandstone, may be observed in every quarter of this
fertile district.

At the mouth of Portapique River, and on the farm
of Mr. William Davison, two small salt springs break
from the bank, which at their site is thickly covered with
diluvial gravel. The water of these springs is highly im-
pregnated with common salt. Three pounds of good
salt were obtained, by evaporating ten gallons of water in
the ordinary way.

On the banks of the Portapique, pieces of coal have
been discovered. A small quantity of the micaceous
oxide of iron, was however, the only reward for a hard
day’s labour among the rocks overhanging its sides.

Several beds of limestone are exposed on De Burt
River. A little to the westward of the bridges crossing
that stream, and on the farm of Mr. Morrison, the rock
abounds in shells of various kinds. We have been un-
able to decide upon all their different species, any farther
than that they generally agree with those of the lias for-
mation in England. The rock in which they are now
secured, is of a reddish colour, and apparently mixed
with the marly sandstone lying beneath it. It affords
good lime when calcined, and is easily quarried. A bed
of dark coloured slaty limestone occurs in immediate
contact with the above rock, on its west side, and was
evidently formed under different circumstances. Three
species of shells appear in this calcareous deposit; they
are all bivalves, and are not found in the red limestone.
These bivalves are so different from any of the species we
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have seen figured or described, that it has not been deter-
mined to what family they belong. Indeed, if the reader
would wish to try his skill in fossil conchology, the rocks
near the entrance of DeBurt River, will afford abundant
materials for his exercise. A bed of gypsum also appears
at the above place ; but as that mineral can be more con-
veniently shipped from the other side of the Basin, it is
of little value.

On some of the preceding pages, the fresh water
shells, and the fossil plants, incarcerated in the shale of
Parrshorough, have been very concisely described, and
a few hints given of their probable history. But here, in
rocks of later origin—in those which are placed far above
that shale in the order of succession,—the testaceous in-
habitants of the sea are cemented together, almost defying
conjecture itself. But if we enquire into the condition of
all the secondary strata, and believe that while one por-
tion of the habitable earth has been engulphed in the wa-
ters of a primeval ocean, and the bed of the ancient sea
uplified far above the waters that covered it : If we be-
lieve that these changes may have been effected, perhaps
several times, upon the same portion of the earth’s sur-
face, there will then be no difficulty in finding causes equal
to the effects produced. =~ 'We had been informed by a
respectable individual, that some kind of ore was common
in the fields near this river, and found upon examination,
that pieces of hematite were scaitered over the surface,
and often became exposed during the ploughing of the soil.
This species of iron ore is often beautifully crystalised,
and assumes several imitative figures. Its occurrence on
the surface of new rocks, and intermixture with the soil,
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are singular circumstances ; for it is improbable that any
considerable quantity of the hematite can be collected in
the superficial strata of the Township.

About five miles northward of the lower DeBurt
Bridge, the coal measures of the mountains rise above
the gypseous and saliferous sandstone ; and a beautiful
section of their strata is made by the river passing over
them. Two small veins of coal have been intersected,
although it is not known what quantity of that valuable
substance is still hidden in the adjacent rocks.

ONSLOW.

Two narrow veins of coal are exposed on the sides
of the Chiganois River, five miles from the ¢ Lower
Bridge.”” The coal strata dip north, at an angle of 45 °,
and evidently belong to the same coal basin containing the
De Burt measures. The coal is of an inferior quality,
and its distance from the navigable part of the river is too
great to admit of its profitable exportation, even should a
much richer vein be discovered. The DeBurt and Chig-
anois coal field is independent of the measures upon the
Tatmagouch road, and their strata dip in opposite direc-
tions.

Throughout the fertile Township of Onslow, the
decomposed red sandstone and calcareous deposits, pro-
duce a fertile soil ; but in many places, collections of sand
and diluvial detritus, cover the suiface of the rocks, and
produce scanty crops. The debris produced by the de-
luge, consists of gravel, sand, and round pcbbles, the

latter weighing from an ounce to several pounds. There
17
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are also patches of brown and white sand, produced from
the same cause, and are common wherever the eye is
turned over the Province. Limestone forms a portion of
Dickson’s Hill, four miles north east of the Village of
Truro, and the fertile surface of the country extending
eastwardly through a number of flourishing settlements,
whose inhabitants have been taught by experience to cul-
tivate the red soil in preference to any other.

Ten miles northward of the beautiful Village of Truro,
and near the road to Tatmagouch, an outcropping of twe
veins of coal has been discovered on the banks of a brook
that cuts the strata, almost atright angles. The layers of
coal cross the brook, and have been worked from twenty
to an hundred yards in each direction, on a level with the
stream passing across them.  They are separated from
each other about two furlongs. The largest vein is twenty
and the other twelve inches in thickness—dip southward,
one foot in three. ~ The coal burns freely, although not
highly charged with bitumen. We examined these mines
accompanied by an intelligent old miner, who had laboured
almost night and day during the winters of 1834 and 1835,
n a narrow dark opening in the earth, where a necessity
for standing in a bent position, has forced a habit upon
the poor miner he is unable to overcome. The walls of
the small coal seam are altogether composed of fossil trees
of enormous growth. In entering the dark chasm on the
west side of the brook, it reminded us of creeping into a
large raft of timber, having its interstices filled with coal.
Such as have any scruples respecting the vegetable origin
of coal, should visit this locality, where all the plants found
in the rocks, are partially converted into this useful eom-
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bustible.  Some large reeds or calamites, and numerous
trees, the growth of this world in a former state, have
only their cortical covering carbonized. In other instan-
ces the coal swrrounds the plant, and is several inches in
thickness ; while in the centre of large masses, taken from
the workable part of the vein, longitudinal and furrowed
pieces of slaty claystone are collected, representing most
perfectly, the pith of the plants to which they belonged.
These piths were placed too far from the carbonizing
power, and instead of being transformed into coal, were
by another process, made to bear the characters of the
surrounding shale. A number of solid evidences of the
conversion of wood into coal are now upon our shelves,
and furnish testimony not easily overcome, by such as
would defend opinions opposed to these facts.  Whether
those plants have been thus changed, by the medium of
water or heat, or whether both of those agents have been
in operation during their curious transmutation, it Is some-
what difficult to decide. Notwithstanding, that hypothe-
sis which admits heat to have been the object employed,
seems most preferable.

The practical value of the Onslow coal mine, is at
present of but little importance, and perhaps little is com-
paratively known of its extent. On the DeBurt and Chi-
ganois River, and at the Ouslow coal mines, the effects
of running water are very plainly exhibited. At those
places the coal measures have been denuded from fifty to
two hundred feet, and deep channels formed a number of
miles in length through the solid rocks.  These facts are
very manifest : the strata on each side of those rivers, aud
on the brook of Ounslow coal field, correspond exactly in
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every particular, and the most imperfect examinations
shew, that those deep notches through which the water
now passes, have been worn out since the rocks were
consolidated and placed in their present situation. They
also give an useful hint when a general view of the surface
is taken, furnishing indisputable evidence, that deep val-
leys in which rivers now pass, have been formed by the
steady action of the watery element.

About nine miles eastward of the Village of Truro,
and on the road to Pictou, the red sandstone meets and
overlies the coal measures. In passing along this road, a
change will be observed to take place in the colour and
quality of the soil. On the marly sandstone the soil is
red and light, over the coal measures it is grey and stub-
born.  The situation of the former rock is known by low
and rounded eminences, while the latter constitutes nar-
row ridges of considerable altitude. From some of these
elevations a part of the Cobequid Chain may be seen,
covered with thick forests, and reaching towards 'Tatma-
gouch. They produce a gloom upon the mind, and
recall it to reflect upon those days when the whole Pro-
vince was a thick forest, inhabited only by the native
savage.

On the banks of the Salmon River, at the farm of
Myr. Archibald, there is an outcropping of carboniferous
limestone, and there are indications of coal near his
house. A short distance {rom the limestone there is a
salt spring, that although it appears so near the coal se-
ries, evidently rises from a collection of salt in the red
marl group placed above it. The limestone is black, and

as far as we have examined it contains no organic remains.
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From Salmon River Bridge towards the West River of
Pictou, but a small quantity of diluvium was seen, al-
though boulders of granite and blocks of porphyry are
common on the road side. From the bridge to Pictou,
the road passes over rocks connected with coal measures,
and it is curious to observe in rainy weather, how much
more muddy the turnpike becomes over the shale and
slate clay, than above the strata of coarse grey sandstone.

Having, during a visit to this part of the Province,
passed along the new road, and sides of several proud
elevations, an enquiry was made for the celebrated
¢¢ Mount Thom”’ ; and not a little surprise was felt, when
it was discovered that this appellation was applied to all
the hills in the neighbourhood. Knowing that Germans
are fond of low and moist situations, we could not fail to
observe here the local feelings of the Highlanders, who
choose another extreme, and climb the summits of the
highest hills they can discover, when fixing their residence.

PICTOU.

Ox the north side of the west river of Pictou, and
not far from the Kempt Bridge, there is a vein of coal
about six inches wide. The rapid stream has worn away
the sandstone, and a perfect section of the rocks is pro-
duced. This coal is accompanied with lignites, and 1m-
mense jointed reeds, which appear in great numbers
throughout this populous and extensive District. It has
been remarked, that at the eastern extremity of Nova
Scotia proper, the difterent classcs of rocks succeed each
other in regular order, and all the secondary formations
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are deposited one upon or against the other, according to
the most perfect Geological arrangement. The granite of
the southern hills is succeeded by the slate of the Town-
ships of Egerton, Maxwelton, and Antigonish.  Then
comes the old red sandstone, seen at Fraser’s Brook.
The old mountain limestone appears at numerous situa-
tions. Upon this rock the coal measures rest, having
the new red or saliferous sandstone above them on the
surface. Here the regular succession of strata is so per-
fect, that the modern arrangement of the secondary
rocks is found to be correct by ocular demonstration.

The old red sandstone is coarse and granular ; its
colour varies from a dark red to a light grey. This for-
mation does not appear to be extensive, having only been
observed at two different localities in the vicinity of the
coal. :
The old mountain or carboniferous limestone, out-
crops at numerous places, and occupies a considerable
space beneath the superficies of the country. It points
out most accurately, the margin of the great coal basin of
Pictou, so thatits extent may be very accurately measured.
Beginning at Merigomish, it continues westward, crossing
the Kast, Middle, and West Rivers of Pictou, and fol-
lowing a curvilinear course, appears at Carriboo Harbour
and at Pictou Island. Thus the limestone underlieing the
coal of this District, encircles an area of more than a
hundred square miles.

On the banks of a rapid stream called McLellan’s
Brook, the limestone is cavernous, and numerous deep
interstices are left void between the amorphous masses of
rock.  One of these openings forms the entrance to the
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¢« cave.” This cave is about one hundred feet in length,
and on an average six feet wide.  Its door is at the foot
of a hill, where by stooping the visitor may enter ¢ the
dark retreat.”” A small quantity of pure water runs along
the floor of the vault, and the rude masonry of the walls
is only equalled by the fearful projecting masses, ever
ready to fall from the roof above. Even this damp and
gloomy cavern had an inhabitant but a few years since.
An old gentleman of eccentric habits, tired of the busy
scenes above ground; removed downward among the rocks,
where his friends were ever welcome to his scanty accom-
modations. He is now again removed ; not to the earth,
for his residence was in it ; but to a narrower prison, from
whence he will not soon return. With the aid of a light,
we succeeded in procuring a few stalactites from a remote
corner of the ¢ cave”’ ; but the frequent visits of the lovers
of novelty, had removed most of the acicular masses from
its roof and walls.

The mountain limestone of Merigomish, contains
several species of fossil shells ; among them are ammon-
ites and terebratulites.  Encrinites are common in the
calcareous rocks of Pictou Island, and the remains of ex-
tinct species of shell fish, are common in the limestone
placed beneath the great coal basin of Pictou.

The coal measures of this District, consist of a series
of layers or strata, composed of sandstone, clay iron stone,
shale, bituminous shale, and coal, alternating frequently
and indefinitely, but not different in any important parti-
cular from those strata, as they appear in coal measures
in general.  Ten strata of coal have been penetrated at
the Albion Mines. They are from one to three yards in
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thickness. 'The main coal band is however, thirty seven
feet wide, having a thickness of twenty-four feet of good
coal. The remaining portion of the great vein, yields
fuel adapted to smith’s fires and iron foundries. An out-
cropping of the coal has been discovered at Fraser’s
Mountain, and several other situations in the District ;
but as each of these veins evidently belongs to the same
field, and are unimportant, compared with the enormous
stratum at the Albion Mines, it will be unnecessary to
give a particular description of their dimensions and situ-
ations. At the above mines the coal dips north-east, one
foot in three and a half. 1t is highly bituminous, burns
freely, and in every respect must be considered of a good
quality.

This most extensive and important collection of
bituminous matter, has been greatly disturbed in its orig-
inal bed, several dykes and faults are known, which often
confound the miner, and afford strong evidence of the
former existence of subterraneous fires, by which the
substrata have been melted and elevated, or have produc-
ed faults, by forcing one portion of the coal field higher
up than the other ; or what amounts to the same thing,
sinking one portion lower than its originallevel. We were
informed by a respectable gentleman who resides upon
the spot, (and beheld the evidences of the phenomena
ourselves,) that even the miners were much alarmed on
one occasion, by suddenly meeting with a long, deep, and
open fissure or crack, in the coal measures. 'This fissure
was about three feet wide, and so deep, that a stone
thrown into it could not be heard to strike the bottom.
The gas that issued from this cavity was extremely dan-
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gerous, until effectual measures were taken to remove or
decompose it, and the mouth of the dismal pit could be
stopped. Here then is an instance of the cracking of
the solid earth, on which we walk without apprehension,
and scarcely believing the mighty revolutions nature has
unfolded to our senses.

A large dyke cuts off a portion of the coal field,
about two miles north-east of the mines. There is also
an extensive fault reaching from Fraser’s Mountain, i
an east and west direction, to the distance of upwards of
twelve miles. The surface of the earth over this fault is
broken and uneven, and points out the course and boun-
dary of the disturbance which has taken place beneath.
Other marks of the influence of powerful causes are man-
ifest in this coal field ; but they are of less Importance to
the practical miner than those above mentioned.

Calamites, large cactites, the remains and impres-
sions of several ancient irees, have been procured in the
sandstone and shale of the colliery, and among the rocks
of this coal field ; but they are less common than similar
plants in the field of Cumberland and Onslow. In Pictou
all the antediluvian herbage seems to have been convert-
ed into coal, whereas at the above places only a part of
them have been thus changed, and thercfore have left
perfect stony casts of their original stems and foliage..—
About a mile northward of the town of Pictou, and on
the south bank of a large brook, good specimens of cala-
mites, and their leaves, were obtained. The impression
of alarge cactus was also observed near the Mills.”
We were accompanied to this place by several scientific

gentlemen of the town, who kindly presented all the
18
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fossils procured by them during the excursion ; nor were
we less pleased to observe, that a taste for literary and
scientific pursuits, is daily increasing in this valuable sec-
tion of the Province. Already the Pictou Academy,
under the talented management of Doctor McCulloch
and his sons, has accumulated a number of interesting
Mineralogical and Geological specimens, and other ob-
jects of natural history.

The new red sandstone covers the Pictou coal field,
and skirts the coast towards the Gut of Canso. It is
also spread out over a considerable part of the County of
Cumberland, forming the swrface of the lowest and most
level lands. At the base of a hill in the neighbourhood
of ¢“ Mount Thom,”” and also a short distance from the
Kempt Bridge, it sends forth salt springs. At the latter
place salt was manufactured a few years ago by a compa-
ny formed iz England, but as they were unsuccessful in
discovering the bed of salt, from whence the springs
flowed, the enterprise was abandoned. Perhaps their
object would have been gained, had they selected a spot
where the coal strata were placed at a greater distance
from the saliferous sandstone ; for it is evident, that the
rock is more superficial in the neighbourhoed of coal,
than in situations more remote from the carboniferous
strata ; and thick beds of clay often direct the water from
the mineral by whick it may be impregnated. Salt
springs are very numerous in the eastern section of the
Province ; their number multiplied too rapidly in our
travels to allow a description of them all. It was never-
theless observed, that wherever they appear the gypsum
declines, and where the gypsum is plenty, there is sel-
doni any appearance of salt.



COAL FORMATION. 139

About eight miles north of the Town of Pictou,
and on the banks of the Carriboo River, there is a bed
of copper ore. 'The strata at this place run in an east
and west direction, dipping to the northward at an angle
of about fifteen degrees. The copper ore occurs about
two miles from the mouth of the river, in strata of sand-
stone and conglomerate, which form steep banks on each
side of its winding channel. A remarkable circurmstance
connected with this copper, is the great abundance of
lignites with whiclt it is enveloped and intermixed. Large
trees have been converted mto coal, but still retain their
natural form and external appearance, and in some In-
stances the vegetable fibre of the wood, impressions of
the leaves, bark, and all those figures so cominion on the
surface of the living plant. Sometimes the whole tree
appears to have been transformed into lignite. In other
instances, only a partial change has been eflected, and
the ancient herbage of a productive climate is now half
stone, and half coal. It is true that lignite and coal are
dissimilar in some particulars, notwithstanding it has
never been proved that both of those substances have
not been produced by similar causes. Among the lignites
good specimens of jet are common ; these are suscepti-
ble of a good polish, and equal in beauty to any brought
from Wittemburg, in Saxony, or from Whithy, in
England.

In breaking open masses of these once majeslic
trees, now transmuted into jet and bituminous lignite, the
green carbonate of copper often appears, forming a
beautiful cfllorescence in their delicate crevices.  The

blue carbonate, and red oxide of copper, also appear oc-
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casionally, both in the lignite, and sandstone embracing
the metal. The copper ore is deposited in narrow veins,
from one to four inches in thickness, and alternating with
the lignite and sandstone. The ore exhibits a variety of
appearances, from its admixture with the rock and car-
bonized wood.  Compact masses of the specific gravity
5.5, are identical with the fahlerz of the Germans, and
may properly be called grey copper ore. Its colour is
greyish black—fracture conchoidal—lustre metallic. By
exposure to the air, the surface becomes tarnished, and
renders its appearance unfavourable ; it is nevertheless
a rich ore, and very interesting, both to the Geologist
and Miner. The politeness of Messrs. Ross and Prim-
rose, afforded us an opportunity of examining a quantity
of this ore, which had been collected and stored for
exportation. Among several varieties procured from this
coliection, were pieces composed of the green carbonate
of copper, almost in a pure state. Copper ore has also
been discovered at Toney’s River, and the East and West
Rivers of Piciou, but in quantities too small to admit of
profitable mining. When the circumstances under which
the above ore appears are considered, its association with
vegetable remains, its situation in secondary strata, it
can hardly be supposed that any very important quantity
of copper will ever be found near this place. It is among
the more ancient formations of granite, greywacke, and
slate, that ymore valuable deposits will be discovered.
While the small and occasional collections contained in
the coal serics, are only indications of those rich stores
the country evidently contains.

The sandstone of the coal measures often contains
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valuable beds of freestone, which in the District of
Pictou supply materials for building, millstones and grind-
stones ; the latter are however much inferior to the blue
grits of Cumberland.

The red sandstone that has been represented as
covering the great coal basin of Pictou, is a more shal-
low deposit of that rock than that of other Counties. In
Pictou it is often associated with beds of conglomerate,
which may be seen in alinost every section of the eastern
division of Nova Scotia, while in King’s and Hauts
Counties it is comparatively of rare occurrence.

From a small eminence a short distance eastward of
the Town of Pictou, long ridges of slate and greywacke
may be seen rising southward of the coal boundary. In
a northerly direction, a part of the Cobequid Chain may
be observed, and although this district does not possess
the sublime scenery of the trap formations, it is never-
theless very pleasing from the highland villages spread
over the face of the country.

The shores of the harbour and rivers of Pictou,
abound in projecting masses of sandstone and conglome-
rate ; these towards the surface seem to pass insensibly
into a soft red sandstone, which from its ready disinte-
gration, yields a rich and fertile soil. ~ The higher lands
slope gradually down to the sea, that is yearly extending
the limits of its confines, by wearing down the unresist-
ing rocks of the shore. Enclosed in long glades of in-
terval, the rivers of this district have their more elevated
borders ornamented with cultivated ficlds and rich
meadows : and no extraordinary discernment need be
excrcised in discovering, that Pictou must be considered

a mest important part of Nova Scotia,
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Four shafts are now open into the great coal bed of
the Albion Mines, these being worked by steam engines,
raise an immense quantity of coal. At none of the mines
visited in England, was there seen so great a quantity of
that mineral ready for exportation by any comparison, as
was observed at those of Pictou. From the mouths of
the pits the coal is conveyed on a railroad to New Glas-
gow, where vessels of a hundred and fifty tons are load-
ed in a few hours. On the river below, an excellent
steamboat is constantly plying. On her passage down
the river, she is followed by a chain of large lighters,
deeply laden with the contents of the mine, to complete
the cargoes of the larger ships at the mouth of the East
River. On her voyage up the stream and over a distance
of four miles, tied to some lofty craft, she paddles her
winding course, thus performing a double office, and
completing that series of operations by which vessels are
now loaded at the port with every facility. Under the
immediate direction of Mr. Smith, a gentleman of sci-
ence, and to whose politeness we are indebted for much
information, the whole of these operations are conduct-
ed, with credit to himself and the Mining Association.

At Pomket Harbour, a small vein of coal has been
discovered. It is only about eight inches wide, and dips
to the northward at a small angle. Pieces of coal and
the remains of vegetables, have also been found on the
North River of Antigonish, but no workable quantity has
yet been exposed.

Leaving the District of Pictou and all its natural
advantages, botl in regard Lo soil and important minerals,

the sandstone, clay iron stone, shalc, and limestone, in
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indefinite alternations and qualities, form the whole coast
to the Bay de Verte. They were examined at Toney's
River, Tatmagouch, Wallace, and Shenemicaq, and
were found having the new red or saliferous sandstone
superimposed.  There are indications of coal at numer-
ous places along the coast, which abounds in vast quan-
tities of the best building-stone, and grindstone quarries
of as good materials as those of the Joggins, on the
Coast of Cumberland. Organic remains are also abun-
dant in the rocks, the limestone containing those of ma-
rine tribes, and the coal series myriads of fossil plants.
Among the latter are trees of great dimensions, but simi-
lar to those appearing on the Chiguecto Bay and Cum-
berland Basin.  But as all these belong to the same de-
posits, 1t will be unnecessary to enter into any details of
their characters, until we arrive at the Joggin shore,
where they appear in still greater perfection and beauty.
Numerous places in this part of the country have been
examined, and in every instance the rocks appear to have
been deposited in one vast basin, which was once cover-
ed with a most luxuriant tropical herbage. Even the
common stones of the field partake of the character of
the more substantial strata. The impressions of reeds
and ferns, the cylindrical petrifactions of calamites, and
other culmiferous plants, which occupy all the rocks on
the northern side of the County of Cumberland, show
that this great basin was at some former period covered
with primeval plants, under a climate similar to that of

the present tropics.
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CUMBERLAND.

SaLT SpriNgs are common in the new red sand-
stone along the coast of Northumberland Strait. At the
River Philip, a large quantity of salt was formerly manu-
factured, by evaporating the waters of a briny pool. One
of the springs at that place yields a larger quantity of
muriate of soda than almost any other in the country,
and would supply, under proper management, more salt
than would be required by the British North American
colonies ; nor can it be possible that the crystaline depo-
sit from which these waters flow, is beyond the reach of
the Miner’s skill. The infancy of the colony is a trite
apology for not entering into useful speculations, but it
seems impossible that any country can arrive at manhood,
when little pains are taken to develope its growth.

Leaving the Cobequid Chain, and proceeding to-
wards Amberst, in numerous situations the coarse sand-
stone of the coal measures is uncovered by the saliferous
rock, and conglomerate is seen upon the surface. These
circumstances are very obvious at the River Philip, Black
River, and on the roads leading to the eastern shore.
Collections of fine sand, beds of clay, and marly clay,
are common. Freestone of an excellent quality and of
various kinds, is abundant : some strata are soft and
yielding, and therefore are easily worked, the stone be-
coming gradually harder by being exposed to the heat of
the sun. 'The impressions of large reeds and other joint-
ed plants, are common in all the sandstones belonging to
the coal series of this part of the Province, although
they are less distinct and beautiful than at other places
where the rock is composed of finer materials.
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Between Parrsborough and Cumberland, a decp
notch in the Cobequid Chain, affords a passage for the
Partridge Island River, emptying southward into the Basin
of Mines, and the River Hebert, opening into the Cum-
berland Basin. These Rivers meet at Half-way River,
where a small lake occupies a space between their sources.
The greywacke of the mountains, is here met by the
sandstones of the Cumberland coal basin, which are oc-
casionally overlaid by the conglomerate, or new red sand-
stone. Near this lake, and at the inn of Alexander Ful-
lerton, there is a great collection of clay iron-stone, form-
ing a steep bank on the north side of the river.

From Maccan in an easterly direction towards the
River Philip, a long belt of country is occupied by mem-
bers of the red marl group. In this group, and about six
miles from Furlong’s Bridge, another salt spring has been
discovered upon the same tract where that of the River
Philip breaks out. These springs are certain evidences
of immense quantities of salt, deposited beneath the rocks
of this part of Cumberland. No less than four springs,
highly impregnated, have been already discovered within
the circumference of a few miles, and every proof is thus
afforded, of the vast accumulations of that mineral some-
where near them.

At Spring Hill, an eminence five miles eastward of
Maccan River, an outcropping of coal was discovered
but a short time since.  In the bottom of a small brook,
running through a wild forest of beech and maple, a poor
farmer has been digging coal, one of the greatest treasures
of the earth. As the pit he had cxcavated was full of

water during our visit to the spot, it was impossible to
19
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obtain much information respecting the quantity and posi-
tion of the Maccan coal. It appears however, to dip to
the northward, and the largest vein is about ten feet wide,
"The coal is reported to be of a good quality, notwithstand-
ing the quantity of sand mixed with it, through the care-
lessness of the miner. Two other small veins appear, a
short distance farther sounth : these, and the ten feet layer,
are enclosed in strata of coarse sandstone, resembling that
rock as it appears at Pictou. The impression of a large
cactus, was the only relic of ancient vegetation observed,
and the rocks are so deeply covered with the rubbish of
the surface, that the visitor will return from the wilder-
ness disappointed in the collection of fossils, and fatigued
by a journey over an uneven surface.

The distance between the Maccan coal at its out-
cropping, and the navigable part of the river, is a diffi-
culty few in the present day will be willing to contend
with, notwithstanding the country is very level, and a rail
road might be laid at a moderate expense, to meet the
river at a point from which either steamboats or small
craft might depart in safety.  There are indications of
coal near Pugsley’s Inn, on the Maccan River ; and per-
haps this article of commerce may be obtained in a situa-
tion more favourable to its exportation.  Quarries of sand-
stone are numerous between Maccan and Nepan. At the
latter place the coal measures are covered by the red marl
group, including limestone and gypsum.  Collections of
red, yellow, and white sand, beds of plastic clay, and
small pebbles, often repose upon the rocks in this part of
Cumberland ; they are unfavourable to the production of
good soil, and frequently render the surface sterile. Turf
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and peat bogs are common in such situations, and will sup-
ply that peculiar kind of fuel used by the lower classes in
Ireland.

NEPAN RIVER.

Ox the south side of Nepan River, there is an ex-
tensive formation of limestone, running in an east and
west direction. It crosses the Maccan and Hebert Riv-
ers, and extends eastwardly, to an unknown distance.
Several species of fossil shells, and other marine organic
remains, were discovered in the quarries a short distance
from Nepan Bridge. They belong to classes contained
in the magnesian limestone of Great Britain, and therefore
clearly shew, that this limestone is not the carboniferous
or old mountain, as has been supposed by Messrs. Smith
and Brown. The connection this limestone formation
holds with the new red sandstone and gypsum, at the above
place, is another circumstance not to be overlooked in
determining its relative age. It is curious to observe here
the numher of pits and hollows, which contrasted with the
accompanying mounds, form a peculiar feature in calcar-
eous districts. Some of the shells, although imprisoned
and forming a part of the solid rock, where for many cen-
turies their inhabitants have ceased to exist, still appear
beautifully marked with the delicate stria of the bivalves.
Species of the encrinite, trilobate, &c., are the principal
inhabitants of the carboniferous limestone of the Province ;
but not one of these extinct animals are found in the lime-
stone referred to, and a more modern race of testaccous
animals have been its inhabitants.  The shells contained
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in the limestone of Nepan, are far above the rocks of the
coal measures. They lie upon strata in which a great
variety of plants have been buried. The layers of sand-
stone, occupying the fossil valley of the Joggins, are be-
neath the calcareous deposit ; a fact that none can deny
who will take the pains to examine. It is then evident,
that a large portion of this County, has been engulphed in
the ocean of a former state of the globe. It is also obvious
that it was covered by the sea after the growth of a luxu-
riant herhage, for perfect stony casts of the original trees
still remain, and even leaves are preserved. Wherefore,
although these phenomena may confound the tyro in Ge-
ology, it is plain that the fossil valley has been submersed,
and during its submarine visit the limestone and shells were
deposited upon its surface, where they stillremain. But
the great valley of fossil trees has returned from beneath
the waters of the sea, and isnow dry earth. The molus-
cous animals of the limestone, have in their turn been ex-
iled from their native element. 'These are facts requiring
no ingenious arguments to establish their belief ; but of
the nature of the revolutions which produced these re-
markable changes, we are compelled to acknowledge our
iznorance. On the surface of the limestone, the detritus
of the deluge forms a distinct covering ; and according to
the opinion of some Geologists, should not be considered
in any way connected with the changes which have taken
place in the strata beneath. But we would remark, that
although the beds of rounded pebbles and sand, clearly
demonstrate the effects of a flood, they can have no re-
ference to the great Geological catastrophe which ushered

in that awful event.  The depression of whole continents-
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the raising of the ocean’s level bed, the distortion of strata
previously horizontal, the elevation of mountains, and all
those violent operations, whereby the whole swface of
this planet has been rent asunder, might have been the
prelude to that overwhelming deluge, while the diluvial
debris resulted from the action of torrents, after the crust
of the globe had been thus broken up.

On the north side of Nepan River, gypsum is
abundant. It also appears in other parts of the county,
but in the same manner, and of the same quality of the
plaister in other parts of the country. The sandstones of
the coal measures, with their red marly coverings, con-
tinue into the Province of New Brunswick, where they
are met by the high lands of Shepody Mountains. The
great collection of alluvium on the rivers of Cumberland,
has enriched its industrious inhabitants. A number of
beautiful and extensive views are presented to the cye,
from spots where the neat villages of the sister Province
are seen in the distance, and the cultivated ficlds and
green marshes of Amherst are spread out over the pleasing
landscape. But the visitor longs for a hill in this low and
level district—for some proud eminence where the eye
can wander over this interesting portion of the country.

The extensive alluvial deposits, {orming wide bor-
ders on the rivers of Cumberland, have been principally
derived from the broken down sandstone and shale of the
coal measures. Every succeeding tide brings its treasurcs
of fine particles, until creeks are filled up, and the rivers
confined to narrow limits.  So rapid and great has this
collection been, that even miles fromn the sea trees have
been dug up, having been covered a number of feet by
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the detritus from Cumberland Basin.  This diluvium
yields a soil inferior to that formed at Windsor, Horton,
and Cornwallis.  This circumstance arises from the more
fertile qualities of the debris made from the red marly
sandstone in the Basin of Mines, than can be derived from
the decomposed sandstone, or blue grits of Cumberland.

RIVER HEBERT.

At Minudie, near the entrance of the River Hebert,
and a short distance from the store of Mr. Simmonds, a
small vein of copper ore, half an inch wide, appears in
the red sandstone, on the margin of the river. Several
pits were dug by a Mr. Backwell, a gentleman employed
by the Mining Association some years ago, in order to
discover a profitable quantity of this metal. It is almost
unnecessary to state, that his digging was unsuccessful, as
it always will be, when conducted without some know-
ledge of the strata excavated ; for it is almost impossible
that any considerable quantity of copper should be found
in the marly covering of the Cumberland coal field, not-
withstanding several veins in the sandstone, at the locality
referred to, are coloured green by the carbonate of that
metal mixed in them.

The sandstones of the Joggins coal basin, cross the
river in an easterly direction, and are identical in thick-
ness and quality, to those appearing westward on the eoast
of Chignecto Bay. Several valuable grindstone quarries
have been opened on the banks of the river, and yield
their proprietors most liberal profits. One of the veins
ol coal of this basin has been discovered where it crosses
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the Hebert near the bridge. At this place it has been
opened, and a small quantity mined to supply blacksmiths
in the neighbourhood, and the inhabitanis of the Village
of Amhenrst.

SOUTH JOGGINS.

TrE coal basin of the Joggins not only extends
eastward from the shore of Chignecto, to a distance al-
most unknown, but also being placed beneath the Bay,
reaches into the Province of New Brunswick, including
in its dimensions Cape Mereguin, Grindstone Island,
North Joggins, and the lower lands at the base of Shep-
ody Mountains.  The strata of sandstone and shale, on
each side of Chignecto Bay, are perfectly alike, containing
the same fossils, having the same dip, direction, &c.,
and so perfectly correspond, that no doubt can remain in
the mind that they belong to one and the same formation,
were produced by the same causes, and have undergone
the same changes and revolutions, alike singular and ex-
traordinary.

The broad and deep opening of Cumberland Bay,
the estuary called Cumberland Basin, and the channels of
the several rivers emptying into them, and which are widely
blocked up with collections of alluvium, have been worn
out, excavated and formed, long since the Joggins coal
basin was constructed and filled.

There must have been a period when this basin was
perfect, when the site now occupied by Chignecto Bay,
Cumberland Basin and its rivers, was far above the level
of the present ocean, when the dry land was spread out
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from Apple River to Cape Carnage. But how is the
landscape changed ; the site of the Bay, once covered
with lofty trees, is now often studded with the white sails
of coasters, its waters are inhabited with numerous kinds
of fish, and dash upon the shores they have formed for
themselves, with unremitting violence.  The action of
running water has here produced two very contrary ef-
fects : first, it has worn down, and carried away by its
erosive force, the materials which formerly filled the bays,
basins, and estuaries of the country ; and as those chan-
nels became widened and more expanded, as the waters
themselves obtained a more easy exit, so they have
brought back the debris they had produced, and deposited
it along the sides of broad chamnels, required at some
former period to allow their escape. 'The fragments car-
ried downward by the torrents of rivers, have again been
restored by the influx of the sea, which still continues
yearly to increase alluvial collections, by bringing up the
rocks disintegrated by its steady influence. Such are some
of the changes produced by water in motion, and such are
the effects obvious in many parts of Nova Scotia. These
effects are by no means to be confounded with those pro-
duced at an earlier period in the earth’s history ; they be-
long to the present period, and may be viewed wherever
the eye is directed.

The coal measures having thus been most extensively
denuded, have their strata almost yearly broken up by the
turbulent sea and the frost, and now present a beautiful
section of their several layers, extending from Minudie
to Cape Chignecto, a distance of nearly thirty miles.
These effects are greatly augmented by the rapidity and
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height of the tide, which rises about fifty feet at its ordi-
nary influx.  The coast from the South Joggins to Apple
River, is generally low, meeting the sea with a perpen-
dicular cliff, averaging from fifty to an hundred feet high,
and skirted at low water with a beach composed of broken
sandstone and fossil trees, through which the inclining
strata often project in dangerous reefs and shoals.

From the South Joggins to the above river, this
shore is almost uninhabited ; notwithstanding, a great num-
ber of men are employed in quairying grindstones at Rag-
ged Reel during the summer season.  They retreat on the
approach of winter, as the soil offers few inducements for
the clearing of farms.

Between the Bank Quarry at the South Joggins, and
Ragged Reef, there are eight veins of coal, included in
a distance of about six furlongs, and averagivg from six
inches to three feet and a half in thickness.  The strata
of sandstone, shale, and coal, dip to the southward, at an
angle of thirty-five degrees, and ave perfecily cxposed,
from the top of the cliff until they disappear beneath the
sea. The strata are extremely regular, parallel and equal,
affording a section of a coal basin, not surpassed by any
in the world, while the sloping layers of the rock, and ser-
pentine waving of the cliff, render the scenery extremely
interesting.  Several of these veins of coal could be pro-
fitably worked, and will produce good bituminous fuel.
At the ¢ King’s Vein,” (so called from having been ox-
cavated by some soldiers formerly stationed at Fort Cum-
berland,) we found three Cornish miners, who had made an
opening in the side of the precipice, and were supporting

themselves and their families by their original occupation.
20



154 COAL FORDMATION.

When the quality of the Cumberland coal is considered, and
its geographical situation properly viewed, it is remarkable
that those who claim an extraordinary right to the Mines
and Minerals of Nova Scotia, should neglect a situation
offering so many advantages. ~Almost all the coal raised
from the mines at Pictou and Sydney, is transported to
the United States, where its demand is steadily increasing.
But vessels loading at those places, must almost circum-
navigate the Province, before they can obtain their car-
goes. On the other hand, if they were supplied at Cum-
berland, the length of the voyage would be greatly dini-
inished, and consequently the coal would command a
higher price at the pit’s mouth. It is however very pro-
bable, that the Mining Association having expended large
sums of money at the coal mines of the eastern parts of
the Province, would rather discourage the coal trade from
Cumberland, than abandon their former labours.  And
while competition is prevented, and the inhabitants of
Nova Scotia are only permitted to gaze upon the treasures
of their country, without being permitted even, to diga
bushel of coals from beneath the soil, so long in all pro-
bability will the mines of Cumberland remain closed, al-
though steamboats propelled by fuel brought from England,
shall almost daily pass over their strata.

Having briefly adverted to the coal of Cumberland,
we proceed to the consideration of strata yielding great
profits to their proprietors, and of the greatest importance
to the country. Among the various kinds of sandstone
belonging to the carboniferous deposit, there are numer-
ous strata of that peculiar kind used for grindstones, and
of a quality superior to any other ever discovered. These
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sandstones are composed of minute grains of quartz, some-
times transparent and colourless, but more frequently
stained red, green, blue and brown, united by an argilla-
ceous cement. These grains of quartz, sometimes mixed
with particles of mica, and feldspar, form a compact rock,
capable of being split into tabular masses of large dimen-
sions. Sometimes by the presence of alitile of the ox-
ide of iron, the rock has a tinge of a blue colour ; from
strata of this kind the ¢ blue grits” are derived. From
the most compact and finer kinds of these varieties, the
grindstones are made, and already form an article of com-
merce, of much greater importance than is generally con-
sidered. At the Bank Quarry, owned by Mr. Simmonds,
a very industrious individual, the gravel and upper stratum
is first removed, then the rock beneath is broken nto
large masses by blasts of gunpowder. After having been
split into pieces of smaller dimensions, with iron wedges,
it is conveyed to the stonecutters, who with a pair of
compasses describe the circle, and with amazing facility
cut the eye, and complete the whole process in a shorter
space of time than would be required io form a piece of
wood of similar size into the figure of a grindstone. One
man will cut fifleen and even twenty of the common grind-
stones in a day, after the rock has been quarried properly
and placed at his hand.  The smaller grindstones are most
valuable, and those of the quarry just mentioned, are pre-
ferred by purchasers in the United States to any other.
The value of a finished stone at the quarry, is {rom two
shillings and sixpence to three shillings ; Lence it is easy
to perceive the great profit arising from this source, as

they are oftcn sold in that country as high as ton shillmgs
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per stone. Much larger grindstones are quarried and
floated between large boats, from the reefs covered by the
tide at high water ; some of these are six feet in diameter,
and twelve inches thick.  They are used by the Ameri-
cans in grinding and polishing the metals.

Grindstones are also quarried at Ragged Reef, and
other places along the coast.  On the opposite shore there
are scveral excellent quarries, so that New Brunswick
also, can supply a most useful article in almost all manu-
factories. So rare and valuable are these rocks, that they
are now largely exported to Boston and other American
ports, and from thence have been reshipped to different
nations in Europe. It isto be regretied that any of these
quarries should ever become the subjects of monopoly.
His Excellency 8ir Colin Campbell, with his usual inte-
rest in the welfare of the Province, is however, endea-
vouring to secure to the country such as are yet ungranted,
and those rights the Crown has reserved in former gifis.
Some idea of the value of Nova Scotia as a Mining Dis-
trict, might be formed from a knowledge of the fact, that
the inhabitants of the Northern States find it advantageous
to procure coal from this Province ; and as steam naviga-
tion and rail-road enterprise increase, so must the demand
for our fuel be raised. Also in proportion as their popu-
lation, trade and manufactories multiply, so will the de-
mand for our coal, grindstones and gypsum, expand. Ne-
vertheless, if the monopolizing influence of our fellow
subjects, be allowed the power it has so long enjoyed, the
mhabitants of this country may weep over the folly or av-
arice of other men, but can never enjoy the commeon
bounties granted (o themn by an impartial Providence.
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FOSSILS OF CUMBERLAND COAL BASIN.

Havine thus briefly detailed circumstances intimately
linked with the practical importance of the County of
Cumberland, so far as they relate to Provincial and indi-
vidual wealth, we proceed to lay before the reader such
interesting facts as have been collected, and such as will
delight the Natural Philosopher, however eclevated his at-
tainments may be in these scientific enquiries. Often have
we gazed in astonishment upon the precipices of the Jog-
gins shore, and beheld the beach on which the broken
trunks and limbs of ancient trees are scattered in great
profusion—the place where the delicate herbage of a for-
mer world is now transmuted Into stone.

The Cumberland coal field may justly be called a
vast fossil valley, where plants from the lowly iris, up to
the majestic palm, have been buried by some great and
sudden change on the surface of our planet. Tle area
included within the limits of this singular event, is by no
means narrow or confined to the petrifaction of a few lig-
nites : it reaches at least fifteen miles along the shore, and
more than twenty into the interior of the country. The
banks of rivers and creeks, the sides of ravines and cliffs,
have been examined, and the same fossils are every where
exposed, over several miles on the surface : and even
among the common rocks of the field, the remains and
impressions of antediluvian plants are yearly overturned
by the movements of the plough and hoe.  These facts
should he remembered, as they plainly shew that no con-
mon causes could have produced effects so wide in their

operations, and powcrful in their results.
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Between the Bank Quarry and the coal veins, there
are sections of two large fossil trees, standing perpendic-
ular by the side of the cliff, and penetrating the strata in
their way upwards : but as the precipice is constantly
vielding before the action of the elements, its strata have
fallen, and in their descent carried downwards large por-
tions of these trees, which may now be seen among the
numerous relics of