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PREFACE

Tez vital importance of diffesing some knowledpe of the lesding:
principles of Sciemce among al! claswes. of sbciety, is becoming
daily mom widely and deeply felt ; and to meet and promote this
important movement, W. & R. CEaMBERs have remived on issu-
iy the present Seriss of ELEMERTARY SCIENCR MANTALS:. The
Editors believe that they enjoy speqigl forilifes for the mecessful
execution of such an undertaking, owing to their long experiance—
now extending cver a petied of forty years—in the wark of
popelar edneaticn, a3 well as o their having the co-operation of
writers specially qualified to treet the severs] sabjects. In particular,
they are happy in having the editorial sssistance of ANDREW
FrnLATER, LL.I., to whse labonrs-they were 50 much indehted
in the work of editing and preparivg Chessberr's Enguelopedic, -

The Manualz of thiz seties avn intended to serve two somewhat
différent purposes @ :

I. They are designed, in the firt place, for SELF-INSTRUCTION,
gnd will present, in & form suitable for povate study, the main
subjects entering into an enlightened education; so that youmg
persoma in earnest abont self-culture may be able to master them
for themselves,

2. The cther purpose of the Manuals is, to serve as TEXT-Books
I¥ SCHOOLS. The mode of treatment naturally adopted in what is
to be studied without a teacher, so far from being a drawback inm
school -manual, will, it is believed, be a pesitive advantage. Instead
of a number of abrupt statements being presented, to be taken on
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iv PREFACE.

trust and learned, as has heen the usual method in school4teaching ;
the subject is made, as far as possible, to onfold itseli gradually,
as if the pupil were discovering the principles himself, the chief
function of the book being, to bring the materiale before him, and
to guide him by the shortest road to the discovery. This is now
acknowledged to be the only profitable method of acquiring know-
ledge, whether as regreds self-inatruction ot learning at school,

For simplification in teaching, the subject has been divided into
gnb-sections or articles, which are numibered continuonsly ; and a
series of QJuestions, in correspatding divisions, has been appended.
These Cuestions, while they will enable the private student to test
for himself how far he has masiered the several parts of the sabject
a5 he procesds, witl serve the tescher of a clasg as epecimens of the
mare detailed apd varied examination to which ke should sobject
his pupils,

MNOTE BY THE AUTHOE.

Tn the present Manual of GEOLOGY it has been the aim of the
anthor mother to indicate the methods of geolegical inquiry and
reasoning, than to present the learner with 2 tedious summary of
results. Aftention has therefore been directed chiefly to the
physical branches of the science—Falmontology and Historical
Geology, which arg very large subjects of thetnselves, having been
only lightly touched upon.  The student who has attained toa fair
knowledge of the scope and bearing of Physical Geology, should
have little difficalty in subsequently tackling those manmals in
which the results obtained by geological investigation are specially
treated of,
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INTRODUCTORY.

I. Defitare—Gedlogy 15 the science of the origin and
development of the structure of the earth. It treats of the
natire and mode of formation of the various materials of
which the earth’s crust iz composed ; it seeks to discover
what mutations of land and water, and what changes of
climate, have supervened during the past ; it endeavours to
trace the history of the multitndinens tribes of plants and
snimale which have successively tenanted our globe. Inma
word, Goology is the Physical Geography of past ages.

2. Rockr—Every one lnows that the crust of the earth'is
composed of very varicus substances, some of which are
hard and crystalline in texture, like gramite; othere less
indurated and non-crystalline, such as sandstone, chall,
shale, &c. ; while yet others are more or less soft and
incoherent masses, as gravel, sand, clay, peat, &c. Now, all
these heterogenecus materials, whether they be hard or soft,
compact or loose, granular or erystalline, are termed rocks.
Blowing sand-dunes, alluvial silt and sand, and even peat,
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are, geologically speaking, rocks, just as much as basalt or
any indurated building-stome. The variety of rocks is very
great, but we do not study these long before we become
aware that many kinds which present numerous contrasts
in detail, yet possess certain characters in common. And
this not only groups these diverse speries logether, but
serves also to distinguish them from other species of rock,
which in like manner are characterised by the presence of
some prevalent generic (eatore or features.

Classification of Rocks.—All the rocks that we know of are
thus capable of being arranged under foe classes, as follows:

I. MECHANICALLY FORMED,
T, CHEMICALLY FORMED.
1L ORCANICALLY DERIVEI.
IV. MeTaMoRFHIL

V. Ioneats,

3 The MECHANICALLY FORMED class compriscs a con-
siderable variety of rocks, all of which, however, come under
only twe subdivisions—namely, Safimentary, and Eslian or
Aérial, the former being by far the more important,  Of the
Sedimentary group, there are three rocks which may bhe
taken as typical and representative—namely, conglobeeraie
of fuddingtione, sandsfons, and shak. A short examina-
tion of the nature of thesze will sufficienty explain why
they come to be grouped together under one head. Con-
Flomerale consists of 2 mass of various-sized rounded stones
cemented together; cach stonc has been well rubbed, and
rolled, and rounded. It is guite cbvious that the now
golid rock must at one time have existed in a Icose and
unconsotidated state, like gravel and shingle. Nor can
we resist the conclusion that the siones were at one
time rolled about by the action of water—that being the
only mode in which gravel-stones are shaped. Again,
when we have an opportunity of examining any congider-
able vertical thickness of conglomerate, we shall frequently
abserve that the stones are arranged more or less definitely
along certain lines. These, there can be no question, are
dines of deposition—the rounded stones have evidently not




