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THE GLEANER.
- Eesciul any Entertaining ﬁnuﬁgtqp

THE WISDOM OF GOD, AS DISPLAYED IN THE FOR-
MATION OF WATER. it i
RevLecTING men have often lamented that physical = sci-
ence had so seldom been brought to the aid of ethics, and lhat'
the rich, moral truths, written with the finger of God"pn -the
tablets of nature, have been so seldom proclaimed by Sl\os‘o‘wlf.o
have been honoured with the privileges of a perusal. This is
the more surprizing, because it isa langl.mge always read b{l
philosophy with delight, and always received by the ‘world wil
particalar favour. The works on natural theology’ have been
read with avidity and circnlpgeq e‘x‘tqnslvely.. T‘hey ‘belong :o
no sect, militate against no unbdl_vmow.‘of faith, violate no mari’s
religion, and come into ' collision }vnh no man’s pre_]\z_(ﬁca,ut
Yet the number of such productions is remarkably “small.
They are meagre too, while the subjectis ong of surpasiing in-
terest and illimitable extent. ~As itis among the first duties of
him who perceives a defect or discovers a treasure, to
the one and diffuse the other, T shall endeavonr to occupy your
time in the development of the properties of water, as illustra-
tive of design in creation, and of wisdom and goodness in the
Creator.  In the selection of the subject I have chosen that
which is strictly within the limits of my departmient, and  the
particular point of ‘view is one of inciting interest, and highly
favourable to a comprehensive survey. y
One of the most abundant substances in the world, water is
also one of the most useful, whether we view it in the agency
of ita elements, or in the milder actions of its compound state.
Fvery where present, it is every where active, and the extent
and variety of the phenomena presented by it are such as a
life-time of observation could not note, nora century of exper-
ience appreciate. ‘This is itself a very striking fact, for if the
very different and even opposite uses subserved by water, were
fulfilled by as many various substances, either they wou'd be
scarce or inaccessible in many places, or being all widely dif-
fused, would stand in the way of each other, and encumhgr the
beings they were made to benefit. Capable of assuming all
tha forms of matter, acting the part of a solid, a liquid, or a
gass; ptible of d ition into two potent constituents,
water admits of a prodigious extent and variety of application.
Tt is, although obedient to most of l}lo laws by which other mat-
ter is governed, gifted with some singular exemptions, so ob-
viously the effect of design as to have drawn forth a deelaration
to that effect from every one who has observed them. The |
most remarkable of these peculiarities is that which exempts
water from obedience to a law otherwise universal, viz: that
all liquids are expanded, though in different degrees by the in-
crease of their temperature; To 'this rule water is partially
submissive, and from 40 degrees of Fahrenheit’s scale up to its
boiling point it is constantly expanded by augmented tempera-
ture.* But below 40 degrees the rule is violated, and the addi-
tion of ‘heat inveriably cavses a contradiction. Water, there-
fore, at or very near to 40 degrees is the heaviest water; for,
whether we heat or cool it, beginning at that temperatare, it is
increased in bulk, or lessened in specific gravity. For this rea-
son the refrigeration of the surface of water makes that surface
heavier, and it sinks into the warmer liquid below it, until the
whole of the fluid in the vessel is reduced to the temperature,
of 40° F.  Cooled below that point, the surface of water, con-
trary to the genera! law, becomes lighter as it loses heat, and
remains at the top until its temperature falls to 32° when it is
transformed into 1ce. This very curious exception to a law,
otherwise uniform in its application to liquids, appears to have
been necessary to the welfare and even the continued existence
of animals. Were water subject to the usual law of expansion
by heat at all temperatures, the consequences would be disas-
trous. ~Before any ice ceuld be formed in any river or lake, all
its waters would be reduced to the freezing point, a temperature |
at which few aquatic animals could long survive. Then the |
nlace where ice would begin to form, would depend on acei-
ant, or the presence of solid bodies, around which, as nuclei,
itwould collect. But the fishes being of the temperature of

46°, when the usual law becoming applicable, the warmer wa-
ter rensains at the top. ' I it were otherwise, the cold fluid at
‘the bottom of a lake, conld not be brought near to the surface,
and-itaould continue cold until the follewing winter, acquiring
a stitl lower temperature; until finally the streams and lakes
would become sulid masses, mighty glaciers, untenanted them

selves. and rendering uninhabitable the adjacent country. The
 popalation if it could still exist would not congregate on the
river-courses and lake country, but wonld fly as fur, as posei-
ble from the desolate streams, which now teeming with fishes,
and. covered with the white sails of commerce, afford 0o man
delicious food and easily acquired wealth.

. Water offers, in freezing, another unnsual exception to a ge-
neral law. Most liguids in passing to the solid state nre less-
ened in volame, or become heavier, so that solids uswally,
though not always, -sink- in their corresponding liquids. = Thus
lead, which is solid, sinks in ‘melted lead. But water is ex--
panded by congelation, and therefore ice floats” and covers the
lakes and rivers during winter with a solid crust, affording  a.
bridge for migratory animals, and presenting to the escape of
heat. from the water below, a usnal though imperfect. barrier
Butthe expansion of water in fieeminggis of still grester nse! As
winter approaches, the earth becomes wet with frequent rains,
and ¢ when,’ says the Indian proverb, ¢ the pools are fuli the
ice and snow will come.”, Even the hardest and most compact
so1ls are thus moistened. But the {rost follows the water into
the ground, converts every drop near the surface into ice, the
expansion of which, forces asunder the adberent particles of
earth, and renders the soil loose and spongy for the better re-
ception and nutrition of grass, seeds, and the roots of trees and
shrubs.  But for this singular property, how may cold and ster-
ile wastes®would frown, where now there is verdare and lux-
uriancy? In this manner, too, the more friable rocks are dila-
pidated, and afford materials for the creation or enrichment of
soils, with much greater rapidity than under the less active for-
ces of the other elements of decay.

No other liquid freezes at or about the temperature of the
formation of ice, which takes place at 32° of Fahrenheit’s ther-
mometer Mercury and Ether are frozen at a temperature at
least 71° lower, and aleohol has never yet been conyerted into a
solid by any degree of cold however great..  Dut had the free-
zing point of water been materially diflerent, what disastrous
evenis would have mastered the world! ,‘lfa"mere to freeze at
a higher temperatore, we should have the Jukes and rivers in
icy chains during the spring time and autumn: and our fields,
instead of drinking in the genial showers of April, would often
be covered with unfertilizing snow, when the plants and the
flowers were looking up to the clouds for: refreshment and food.
The grass would be withdrawn from the reach of the ox and the

| horse, and theseeds would lie on the ground inaccessible to the

birds, in the very season of maternal unxiety and care. Instend
of the loose and friable soil, we should eucounter, during the
greater part of the year, a bard and anyielding crust, unfit for
the reception of seeds or the stimulation of vegetable growth,
If the freezing point were, on the other hand, considerably
lower, still more terrible consequences wonld follow. Instead
of reposing under the dry, light, and shielding snow of winter,
the earth would often be deluged with wa‘er too cold for its
living things:and they would perish.  Think of getting wet in
a shower at the temperature of 20° or 10+! But this water
would penetrate the earth and carry down its coldness beyond
the reach ofthe summer sun, and chill the soil into barrenness
and desolation. A thousand ills wopld spring from omy mater-
ial alteration of the freezing point of water; but happily that
temperature wid selected for it, by Him, who, foreseeing all
things, has not forgotten the lightest mutter in his multitadinous
universe, ‘

The specific gravity of water is the very best which could
be given to it. I lighter it would not be sufficiently huoyant,
for animals or ships, and if much heayier, the fishes eould” not
remain beneath its surface. Any animal would sink in alcohol,

|or ether, or oil, and on a sea of mereury it would be impos-

sible to ballast a ship with any thing but gold or platinum. Iis
gravity, therefore, is nicely proportioned to the weight of fish-
es and other animals, to the timber of which ships are bailt, and
to the means of ballasting them.

Comparad with that of other liquids, the eapacity of water

water, would form eenties of aggregation, and become envelop-
rd in ice, disabled from motion, and put to a cruel death, !
The exception to the general law enables the heat of spring
and summer, too readily restore warmth to the water; for when
the surface becomes warmer, it sinks into the colder !honghl
lighter liquid beneath, until the whole mass is raised again to |

-* The reader isof course aware that $n the scale of Faren- ‘
heit’s thermometer 32 degrees above zero, indicates the tem-
perature at which water under the common pressure of the at-
mosphere freezes and is hence called the freezing point; whilst
212 degrees above zero. or 180 above freezing point, is the tem-

perature at which water boils under the customary atmosplie-
ric pressure,

for heat is not a little remarkable. Tn pussing through a given
range of temperature, water absorbs nearly thirty times as much
heat as the same weight of mercury, and abont twice as miach ns
alcohol, oil, or ether. The lakes, rivers. and oceans become,
therefore, during summer, vast magazines.of heat, cooling the
air by their great capacity for ,carolic. heat, and storing it up
to be given out again when the temperature of the air declines.
So that the waters resist sudden and great apger of tempera-
ture, both by imbibing and giving ont, according to circumstan-
ces, u very large quantity of caloric; and asso large a portion
of the terrestrial surface is occupied by water, the earth is not
only made more inhabifable, but more healthful and agreeable.
it is to the exorbitant capacity of water that we owe the' land
and sea breezes, by which tropical jslands and eopsts are so

a*

water, is morg quickly warmed by the sun, as sea breeze i)
created daring the day, whilst, s during the night, the land for
the same reason cools fuster, a land breeze is produced. This'
vast capacity preserves the waters from freezing to a much Jater,
period of winter, and tends to temper the match of sping, and
to prevent sudden thaws and violent inundations. If the ecapa-
city of water for heat were.low, the fluids ofthe deepest lakes'
would soon be reduced to the temperatare necessary to form
ice, and the lakes and rivers :.would be withdrawn for '@ much
longer period of each year from the uses of commerce. But as
the- water holds so vast'a quantity of heat, it maintainsa long
conflict with winter, and in some insular situations, tempers
its severity for the whole season. FEven when ice s formed,
the process is useful in Jessening the severity of cold; for the.

10 a solid state, a very large quantity of caloric, which renders
more difficult the solidification of the rest, and gives warmth to

witer in the spring, absorbs so great a quantity of caloric ag 10.
temper the onset of heat, aud make the thaw gradual. Other-
wise the liquefaetion would be sudden, and floods of great ex-
tent and irresistible force would desolate, in the spring, the
countries adjacent to the streams.

There are many phenomena connected with the ebullition of
water equally worthy of the notice of the philosophical theolo-
gian. Among these is the temperature of boiling water. If
that temperature had been much lower than itis, we should
have been unable to use water as a culinary agent. fts power
of destroying the hardness and cehesion of animal and vegetable
substanees would be annulled, and we should be deprived of
many agreeable and even necessary articles of food. The
Augustine monks, who live on the top of the great St. Bernard,
complain of the scarcity of fuel, as being particularly inconve-
nient to them, because the water used in cooking food, boils
there atso low a_temperature as to require a very prolonged
application of heat, and a consequent profuse expenditure of
fuel.  Travellers acquainted with the subject ought long since
to have rectified this evil, by telling them to put salt into the
water for all such processes as are compatible with its presence,
and in other cases to apply pressure.  Were the temperature of
boiling water niuch higher than it now is we should be depri=
ved of the advantage at present derived from many convenient
materials used in the construction of culinary instrurnents, whose
safety depeads on the limitation of heat by the escape of
vapour.  But the particalar temperature at which water bojls
is fur removed {rom that of the ebullition of any other liquid.
Fther boils at $8° F., alcohol at 173% 5. spirite of turpentine
at 316°, and mercury and oil at from 649° 1o 650< ,

The vapour of water requires, for its production and con-
tinuance, a remarkable quantity of heat, A pound of steam,
although of the same temperatare as boiling water, holds enough
of caloric to make a pound of waicr red hot, if it were possible
to keep the water liquid at such » ['eat.  This js proved by for-
cing the steam into ten pounds of water, which will be rajsed to
100 degrees, but if ten pounds are raised to 100, one pound
would be raised to 1000 degrees, and that is a temperature visi-
bly red in the day-time. There is no other lignid whose vapour
is endowed with any thing like the same degree of yower of
absorbing heat, hence this may be enumerated among the many
peculiarities of water,

Woater does not give off vapour alone at the boiline point.
Even ice yields a portion of steam, and nt all mdinnr\'bl(nvpe-
ratare’s evaporatiol is in action.  Less when the water is cold,
it angments as the teniperature is increased. until nt 212 degrees
it is as rapid as possible.  The extraordinary o brorption of heat
by vapour necessarily renders evaporation n -1 sling process, and
as the quantity of vapour is proportiona) nearly to the hent, so js
the refrigeration. To this propeity of water we are indebted
for the possibility of living in tropical regions. and for nuch of
the coolness of tne summers of more temperate zones,  We are
naturally surprised at observing that the breeze which cools our
bodies produces no effect of that kind on the thermometer; but
our wonder ceases, when we consider that the moisture on the
skin is vaporized, and that the vapour ateorbs n great quantity
of heat, while the thermometer heing dry, iz only of the tempe-
rature of the air, whether sbll or in motion. A few drops of
water, placed on ts bulb, will enable the breeze to Jower its
mercarial colomn, and prove that evaporation is a cooling pro-
cess. In climates in which iceis not formed, the inhabitants
caol wine and other liquids by wetting the vesséls which con-
tan them, and placing them in. a rapid current of air, The
power of quenching flame and extinguishing fire, so remarkable
in water, depends mainly on the relrigating action of the steam.
I steam were formed anly at high temperatures, we should
never be able to throw enough of wateron a conflagration to
arrest its progress, On the other hand if the boiling paint wers
as low, as that of ether, we should be frozen ever in summer;
as may be demonatrated by the familiar experiment of solidfys
ing water by the evaportion of other from its surface.

As the formation of vapour cools the Plaios and the valleys,

refreshingly fanned. For, as sge land beiﬁg-bfless‘capac‘ity than

ice being of much less capacity than water, yields up, in passing '

the surrounding air. For alike reason, the ice, as it melts into-.




