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a8 to physique, goneral intelligonce, and mental
ability. ‘Thoy scem to appreciato tho nobility of
agriculture, and manifest a determination to
raise their profession to an equality with any and
every other, which is highly commendable. Spite
of all opposition, the College is growing into
public favour and, ag it demonstrates its valuo and
usofulness by tarning out high-class furmers, will
continue to becomo more and more popular, until
cne such institution, however expanded, will be
found insuflicient for the wants of tho Provinco of
Ontario. I shall not live to sco the day, but it
will corne, when every county in this Provizco will
lave such an institution, and be justly proud of
it.

Treng were “walks and talks ” not only within
the college walls, but in the barn-yards, cattle-
stables, sheep-sheds, and other appurtenances of
the College. At the close of this already long
paper, these must be dismissed in brief. The
stock looks well. The recent importations form
8 very valuable addition to this department,
especially the Hereford and Dovon bulls. The
Devon 18 the most completely typical representa-
tive of the breed I have ever seen anywhers, and
I predict a carcer of distinction for him. The
feedingz cattle repaid study and close observation,
in connection with the experiments now in pro-
gress. A large number of early lambs were to
be scen, for the most part doing uncommonly
well, and showing that, even in our rigorous
climate, and during an unnsually severe winter,
lamts can be had without any more than the
average spring casualties.  An inspection of the
silves was not calculated to inspire one with much
admiration of ensilage The ensilage was per-
fectly preserved, and looked as green and fresh
a3 when put into the siloes, but the stench wau
borrible, and suggestive not only of ““saur kraut,”
with which jt has often been compared, but of
* Limburger cbeese” as an accompaniment. 1
should much wrefer well-cured clover, and so, I
think, would all sensible cattle and sheep.

W. F. G

THE ORIGIN, EORMAL.N, 4AND CLAS
SIFICATION OF S0:7 S —=WITH
SPECIAL REFERENCE TO
ONTARIO,
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BY PROF. J. LOYES PANTON, M.A,

Soil may be defined as tho loose material
covering rocks from which 1t has been principally
derived, aud the source from which piants obtain
a large proportion of their food. Some have de-
fined it a3 the ecarthy matter 1 which plauts
grow.

It is a sort of storehouse for plant supplies,
and 2 laboratory m which some of the most
interesting chemical changes take place in the
preparation of compounds snitable for plant-
food.

Soul 18 largely made by the disintegration of
rocks imraediately below 1t, in it, and also to some
oxtent of those at » distance.

Theso, together with substances derived from
the decomporition of animal and vewotable re-
mains, which have existed from time to time apen
it, constitnte the goil of our fields.

The examination of soil, especially in Ontario,
generally shows:

1. Numerous stones bearing a marked resem
blance to rocks lying in a northerly direction
from tho place under examination. These may
be of {Wo kinds, (a) more or less hard and crystal-
line; () fossiliferons and generally limestone.

9. Stones of the same nature as therock bolow,
usuelly limostone, bearing fossils,
¥ Gmnnd -up materiel denve& from xocks of
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oooarred which played an important pert in the
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4. Organic matter, largely derived from the
docomposition of plants.

Rock is reducod to the disintegrated condition
by various agents, ochicfly *-—

1. Tho atmosphore, by the action of i*s oxygen.

2 Frost.

3. Rain, acting ohoemically on carbonates,
m+chauvically dissolving the soil, and carrying it
in different direotions.

4. Vegetablo growih aud decay.

5. Some have credited the formation of goil in
several cases to earth worms bringing particles to
the surface and admitting air and water into the
soil. From what has been remarked, it will be
seon that the composition of a 80il depends upon
the nature of the rocks below and those of regions
at n distance.

In Ontario the principal secries of rocks ropre-
sented are:

1. Laurentian, formjng a great belt from the
lower side of the St. Lawronce north-west to the
Arclic 1egions.  Along the river it lies between
Brorkville an1 the vicinity of Kingston, extending
through the back townships of Fronienac, Adding-
tun, Hastings, Peterborough, Victoria and Simcoe,
and thence to the North-West. These are among
the earliest known rocks, and seem to have under-
gone great changus since first formed. They are
usually hard and crystalline, presenting a much
disturbed condition, and frequemtly rich in
minerals. The term metamorpbic bas been ap-
plied to them on account of the change from their
original form. This likely resulted from the
action of heat, moisture and pressure. The fol-
lowing table will give some idea of tho principal
constituents of these rocks, and their chemical
composition:
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9. Siluriay, extending from Kingston to the
western side of Ontario, in the vicinity of the
county of Wellaud, {0 Lambton. These rocks
arge chiefly himestones, both carborate and sul-
phate, dolomites and sandstones.

8. Devoniap, in the counties around Lake Erie,
and the Cuunty of Lambton, composed largely of
limestone and argillaceous shales.

These rocks at a distance and beneath the soil
of our ficlds contain the very ingredients neces-
sary to plant life and were disintegrated by
agencies about to be deseribed, and thus formed
into a finer state of division. The deposits which
Qntario received after these, were not 1aid down
till thousands of years afterwards.

A great blank occurs in the geological history
of Qatario after the deposition of tho Silurian
and Deovonian rocks. While other parts of the
world were receiving large additions, not"-ing was
being added to our rocks. But throughout long
ages they were belng more or less disintegrated by
the cffects of frost, rain, wind, and water, and
some 60l formed which afforded a starling place
for rudimentary forms of plant life, capable of
growing under such adverse conditions. But
towards the close of what is known as the Cai.
nozoic Ago in geology, & great change took place
in the climate, hitherto of a semitropie, if not a
tropical nature,

In the beginning of the next sge phencmena

forrantion of soil throughout this Province. At
this time boulder clays, sands, gravele, and looso
rock materinl were scattered over the surface.
The climate became of a more Arctic charaoter,
immense glaciors, riversof ice, having their origin
in regions to the north of us, wended their way to
locaiities farther south. These immense masses
of ice as they panssed over the rocks smoothed the
rough surfaco and ground up much of the rock
below thom. As they moved on, fragments
would be continally falling upon them from the
sides of ravines through which they paseed, and
gradually become imbedded in the ice; and thus
by their weight and motion, together with theseim-
bedded stones, the abrading power of the glaciers
would be immense.

The glacier may have been many miles wide
and thousands of feet thick. Where it ended
great heaps of ground rock, pebbles, and rounded
fragments, formed in its course, must have
collected, and as it rcceded back, by thawing
sway at its extremity, the materials deposited
would be seattered over a more or less ¢xtensive
district. A changein climate again occurred and
the glacier or glaciers passed away and left a rich
legacy to the tiller of the soil, viz., all the deposits
which they had formed and collected during the
one hundred and sixty thousand years of their
existence. This, improved by the addition of
organic matter derived from t.e plants which
have grown upon it from time to time, is the soil
now covered by verdant pasture lands and fields
of waving golden grain.

The boulders scattered over the surface or
Ontario are silent monuments of thesz great
scenes.

In the early part of the melting, the water
from tho glacier would be less, and coarse
waterials would bo deposited. At this stage the
boulder clays were deposited, while coarser
materials dropped farther back, e.g., clays to the
south and west of Ontario known es the *Erie
clays,” while farther north are the boulder fields
of Owen Sound. These stratified deposits were

- | 1aid down, along valleys and flooded streams, and
i+ | in and about lgkes. ’

River and laks deposits are much alike, except

- | that the latter are of a more clayey nature and

usually levelled off on the top, e¢g., western
peninsule.

Clay beds were the prevailing kind about the
lakes and in the river valleys, where the waters
moved elowly.

It has been inferred from certain facts in con-
nection with the deposits of Western Canada that
the region of tho present great lakes was an im-
menso body of water extending to Ohio, Illinois,
etc., and that it ewptied into the Mississippi, and
thas fornled an outlet in the opposite direction
to the outlet of our present lakes.

Remembering the courss and origin of the
glacier, the material which it carried would be
chiefly those derived from the rocks to the north,
$uch 1s the case, for the boulders in onr ficlds
are foreign to the rock below and are of the same
composition as the metemorphic rocks already
referred to, and also in somo cases resemble
fossilifcrous rocks in regions to the north.

Further, tho rocks below the soil, when un-
covered, gencrally present an abraded surface,

with well-defined markiogs, (strim), indicaling
some great grinding mass from the north, which

scratched the surface as it glided southward, See

shores of Linke Erie near Wellang, also at Grims-

by. Such resnits are now observed in regions
where glaciers exist. See Alps.

Since these wonderful scenes took place, the

deposits in many places have undergore marked
changes ; but, taken 85 & whole, these facls seem
@ beat ont tbe View geaemlly adap-e& regardmg




