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POPULAR ASTRONOMY.

. In giving a brief sketch of the principal phenomena of Astronamy, it will be de-
sirable to commence with a description of the Solar System.

.Tnx: SorLar SysTeEmM comprises the sun, eight principal planets, and thirty-five
minor planets; all of which revolve round the sun as their centre, and are termed,
primary planets; in addition to these, it also comprises & number of secondary
planets or moons, which revolve round some of the primary planets ; and an unknown
number of bodies called comets.

THE SUN.

The Sun forms the centre of the planetary system, and is a round opaque body,
surrounded by a luminons atmosphere, adapted to supply heat and light to all the
planets. The sun is distant from the earth about ninety-five million miles; his dia-
meter is 882,000 miles ; and.his volume,or bylk 1,380,000 times greater than that of
the earth. The sun rotates updrehis axiy ifi twenty-five days eight hours.

Upon Jooking at the sun thrpugh a telggcope hgving: coloured glasses, a number
of dark spots are usually seen upon its surface. If these spotsbe repeatedly watched,
they will be found not £o be sfatioqaiy_dn. the sin’s digk for*any long period of time,
nox to remain of the siuie shape, biif #o yary.tHeir pogitipn, to contract or enlarge,
and at times suddenly to *disapeat; While‘othérs bredk viat in places where none
beforeexisted. The size of some of the spots is immense; in the year 1758, one
was observed which measured 45,000 miles across: indeed, the least possible spot
whicli can be seen by our best glasses, cannot be less than 465 miles in diameter.
The result of the investigations into this subject is, that the solar spots are believed
to be spaces or openings through the luminous matter, exposing to view portions of
the solid body of the sun. By an attentive observer it will be remarked, that such
of the spots as remain stationary for a considerable time, have a gradual motion,
apparently across the sun’s disk. This motion of the spots can only arise from the
rotation of the sun on his axis; and they serve to mark the time of this rotation.
These spots also prove that the sun is a spherical body ; for a spot makes its appear-~
arce on the western edge of the sun as a fine line, which gradually increases. n
breadth till it approaches the centre. As it passes on to the eastern edge, its dia-
meter gradually lessens into a fine line, before it entirely vanishes from view.

‘With regard to the question, whether or not the sun is inhabited, astronomers are
undecided. = Sir William Hershel, from what he had observed in that luminary,
states as follows: ““The sun appears to be nothing else than a very eminent, large,
and lucid planet ; evidently the first, or rather, the only primary one of our system,
all the rest being secondary to it. Its similarity to the other globesof the solar
system, with regard to its solidity, its atmosphere, and its diversified surface, leads
us to suppose that it is most probably also inhabited, like the rest of the planets, by
beings whose organs are adapted to the peculiar circumstances of that vast globe.’’

Owiny to the great difference in the distances of the various plauets from tae sun
and which will be described presently, it will be evident that he must present to their
various inhabitants different degrees of magnitude. Thus, to Mercury, be appears
as a globe far larger than he does to us, while to the inhabitants of Neptune, he
must appear little larger than a star point. The former planet being only 37 mil
lions of miles distant from him, while the latter view him from the enormous distance

of 2,800 millions.
T THE PLANETS

Round the sun revolve tne planets, in orbits not circular, but more or less ellip-
tical or oval. The planets are opaque, solid, globular bodies, which receive their
light and heat from the sun; they all rotate upon their axis, and consequently, ail
enjoy the alternations of day and night. Their axis is also more or less inclined to
the plane of their orbit; they therefore experience, to a greater or less degree, the
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caused by the ochry tinge of the soil beneath. Clear indications of continents and
seas are disclosed by the telescope, the seas presenting a greenish hue. A brilliant
white distriet from time to time is observed in the neighbourhood of his nerth
pole, which deereases in size when it is turned towards the sun. It is highly pro-
bable that this is the accumulations of snow and ice formed during his long polar
winters of twelve months duration, which melt before the sun as the summer
season returns, The axis of Mars is inclined to the ecliptic about 30 degrees 18
minutes; hence his seasons must be very similar to those of the earth, but of
giﬂ'erent length; he has also nearly the same intervals of day and night as we
ave. '

. Tre Mixor PraNErs. Nextin order of distance, we come to the group of
minor planets, or asteroids. They are exclusively telescopic objects, and require
very powerful instruments to be discerned. The brightest in the group is Vesta,
which appears like a star of the fifth magnitude. The dimensions of these planets,
although not accurately ascertained, is comparatively small ; Vesta is computed to
be only 250 miles in diameter, and Pallas is suppcsed to be much smaller. Their
orbits are much more eccentric than those of the other planets.

Jurrrer. We now come to the first of a group of planets distinguished for
their vast magnitudes, their rapidity of rotation, their comparative lightness, and
the enormous extent of their circuits. ¥,

Next to the sun, the planet Jupiter forms the most magnificent body in our
system. His great size, being nearly 1,300 times the volume of the earth, the
clearness of his light, and his accompaniment of moons, render him a most agree-
able object for telescopic observation. The density of Jupiter is little more than
that of water, so that the quantity of matter contained in his enormous volume is
only equal to about 331 times that of the earth; and it is computed that a liquid
on Jupiter, which would be analogous to our oceans, would be three times lighter
than sulphuric ®ther, and would be such that cork would scarcely float on it. The
axis of Jupiter being nearly ‘perpendicular to the plane of his orbit, there is no
change in the seasons, but perpetual summer at his equator, and winter at the poles.
The velocity of his rotary motion is enormous, being at the rate of 28,000 miles
an hour. His day is less than ten hours; but his year is equal to nearly twelve
of ours.

The belts of Jupiter are certain streaks across his disk, running parallel to his
equator ; they are not fixed or regular either in size or number, but are observed to
vary, to run into each other, and sometimes suddenly to disappear. -They are
supposed to be clouds floating in the atmosphere of the planet; or rather, perhaps,
the darker body of the planet appearing through the atmosphere. X

The distinguishing feature of the planet Jupiter is his being accompanied by
four moons, which revolve round him in periods of time varying from 1 day 18
hours, to 16 days. The moons of Jupiter form, with the planet as a central body,
a planetary systam in miniature ; the first and fourth are about the size of Mercury;
the second and third about the size of our moon.

SATURN. This planet, the most remarkable body in the system in point of
architecture, is nearly twice the distance of Jupiter from the sun; or, at the mean
distance of 900,000,000 miles.

Saturn rotates upon his axis in 10 hours 29 minutes, forming his day ; and com-
pletes his revolution round the sun in 29} of our years, forming one of his. Next
to Jupiter, he is by far the largest of the planets, having a diameter of 76,000
miles, and a bulk equal to nearly a thousand times that of the earth. The density
of Saturn is little more than that of cork. Although never seen by us at a point
nearer than 800,000,000 miles, Saturn shines to the naked eye, with a pale, feeble,
yet steady light; but becomes one of the most fascinating objects in the heavens
as seen with the telescope. The body of this planet is encompassed with an inner
and outer ring, resembling the horizon round a globe, but at a greater comparative
distance. The width of the double ring is computed at 30,000 miles; and the
space between the inner ring and the body of the planet 19,000 miles. The figure
of Saturnis the flattest of all the planets at the poles, for in addition to the cen-
trifugal force generated by his rapid rotation, the attraction of the rings over the
equator has aided the accumulation of matter in that region.

Satarn exhibits belts like Jupiter, indicating an atmosphere ; his seasons, zones,
und climates, ure similar to those of the earth, and the tropical and polar pheno-
mena are the same. Of his satellites little is known, they require very powerful
telescopes to reach them.
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Uranvs. Since the time of the discovery of this planet by the illustrious Her-
tchel, little has been added to our knowledge of him. He is certainly attended by
at least four satellites, possibly more, and their revolutions are performed in a
direction contrary to the general movements of the planetary system, from west to
east ; while the inclination of their paths to the ecliptic; one of which forms an
angle of only 11 deg. 2 min. with a perpendicular to its plane, is another deviation
from what would seem to be the existing arrangement with all the other planets,
except Neptune,

Neprune. This, the most distant of the known planetsin the solar system, was
discovered by Messrs. Adams and Le Verrier, in 1846. He revolves at tne vast
distance of 2,862 millions of miles from the sun, and occupies 164 years in per-
forming his vast circuit round that luminary, although he travels at the rate of
12,500 miles an hour. The discovery of a satellite to this remote planet is due to
Mr. Lassel, of Liverpool ; and itis found to travelin the same retrograde order as the

satellites of Uranus.
COMETS

Besides the planets already described, there is an unknown number of other
bodies, called ComETs, which revolve round the sun in very elliptical orbits. Their
period of revolution is so long that very little is known respecting them. They
are only seen by us when they are in that part ot their orbits which is nearest the
sun, and then they move with such vast rapidity tkat they soon become again in-
visible to us. They are not all alike in appearance; some appear like a faint
vapour, while others have a solid part in the middle. When they approach the sun,
they have a tail of luminous matter, which is sometimes of astonishing length,
and always directed from the sun.

The conjectures of many eminent astronomers respecting the nature and causes
of the tails of comets, show that they are not yet understood. Some have thought
that it was the atmosphere of the comet driven behind it by the force of the solar
rays. Sir Isaac Newton considered that the tail is a thin vapour raised by the heat
of the sun from the comet. Probably neither of these conjectures is right; and
the nature, uses, and laws of comets are left for future discovery.

THE EARTH,

Having described the solar system, and the planets which compose it, with the
exception of the Earth, we have reserved the latter, on account of its importance
to us rendering it desirable to describe it in connection with the celestial phenomena
with which it is associated.

The diameter of the Earth is 7,912 miles; its circumference atthe equator
24,900 miles; and its mean distance from the sun 95,000,000 miles. The Earth
performs its revolution round the sun in 365 days 6 hours, forming our year; and
turns upon its axis in about 24 hours, producing the phenomena of day and nighs.

The ancients considered that the Earth was a large flat plain, surrounded by
water; but what there was beyond this mass of land and water, or what there was
below it, or how the Earth was supported, were problems they were unable to solve,
At length men became more enquiring, and it was discovered that the earth is
globular, or round; but it has been only within the last three hundred years that
the true figure of the earth has been ascertained.

THE ATMOSPHERE.

The earth is surrounded on all sides by the atmosphere, which extends to the
height of about forty-five miles, decreasing in density in proportion to the altitude.
Among its important properties, it possesses that of REFRAcTION ; that is, a ray
of light from any celestial object, in passing through the atmosphere becomes re-
fracted, or bent out of a straight line, and is deflected towards the earth. This
occurs to the greatest extent when the celestial object is near the horizon ; and, as
a consequence, it appears to us higher than it really is, because we see all things in
the direction in which their rays last approach the eye. It is owing to this that
the sun is seen some minutes before it rises above the horizon and after it has

sunk below it,
DAY AND NIGHT
In order that this phenomena may be clearly understood, it must be borne in
mind, first, that the earth is round; secondly, that it receives its light from the
sun ; thirdly, that a globe cannot be illuminated on both sides at the same time by
one luminary ; fourthly, that if both sides are to enjoy the light, it must be in suc-
cession ; thus, while one sid: is enlightened, the other side must be in darkness
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and vice versa. Now, the earth has always one side dark and the other side light ;
and that both sides may enjoy the cheering rays of the sun, the earth is constantly
revolving upon its axis, thus bringing every part of its surface, once in every
twenty-four hours, under the influence of the meridian sunlight, and once into the
position immediately opposite. Accordingly, while it is mid-day in England, it is
mid-night on the opposite side of the globe, or in New Zealand.

THE SEASOKNS

The grand cause of the seasons is the inclination of the axis of the earth to the
plane of its orbit, during the revolution of the globe round the sun. This inclina-
tion is to the extent of 234 degrees, and is always preserved ; the north pole of the
earth being constantly directed to the same point in the heavens. In consequence
of this, the north and south poles of the earth are alternately presented to the in-
fluence of the sun’s light and heat; so that, when it is summer in the northern
hemisphere, it is winter in the southern, and vice versa. We will briefly follow the
earth’s progress in its orbit during the different seasons.

On the 20th March the sun is vertical on the equator, his rays fall equally on
the northern and southern hemispheres, and the days and nights are equal in
length all over the world.  This is the Serine Eauinox. The earth proceeds in
its orbit, gradually the north pole comes more under the influence of the sun’s rays,
which fall more and more perpendicularly ; and the length of the days exceeds
that of the nights, in proportion to the distance from the equator, until the 2l<t
June, when the sun becomes vertical at the tropic of Cancer, and we reach the
SuMMER SoLsTiCE. After this, the earth proceeding in its course, the north pole
gradually recedes from the sun, the days shorten, the sun’s rays become more
oblique, and on the 23rd September the sun is again vertical st the equator, and
we arrive at the AuTuMNAL Eauivox. The earth speeds onward, the days be-
come shorter than the nights, the sun’s rays fall more and more obliquely on the
northern hemisphere until the 21st December, when we reach the WiNTER Sor-
stice. The north poleis now furthest inverted from the sun, which has become
vertical at the tropic of Capricorn. The earth hastens on its way; our days be-
gin to lengthen ; and the sun’s rays gradually increase in power. On the 20th
March the sun is again vertical on the equator, and we rejoice in the return of

spring.
THE MOON AND ITS PHASES.

Our satellite the Moon is a globe 2,160 miles in diameter, and revolves round the
earth at a distance of 240,000 miles, in 27 days 7 hours 43 minutes and 11
seconds.

When viewed through a telescope her surface appears very bright and extremely
rugged, presenting numerous mountains and deep excavations or hollows. There
are no traces of water nor of an atmosphere.

The Phases of the Moon arise from the different positions which it assumes in rela-
tion to the sun and the earth during its revolution round the latter. When the moon
is between the sun and the earth, its dark side is presented to us, and it is conse-
quently invisible ; in this position it is called the New MooN. Four days after the
time of new moon it has receded 45 degrees from the sun, and now a portion of its
illuminated surface is seen in the form of a crescent. After eight days it has de-
parted 90 degrees from the sun, and shows a bright semi-circular disk ; the moon
is now said to bein its First QuArTER. Gradually showing more of i:s illuminated
surface, it becomes gibbous ; and about fifteen days after the time of new moon, it
stands directly opposite the sun, presenting a complete circular disk ; this is the
FuLL Moon, rising when the sun sets, and shining through the whole night. Pro-
ceeding in its course, its illuminated surface gradually decreases; approaching the
sun it becomes a second time gibbous ; a half-moon at its LAST QUARTER ; assumes
a crescent form ; and completing its orbit, disappears; becoming a ncw moon

again as at first,
ECLIPSES.

‘When an heavenly body is darkened by ‘the shadow of another hcavenly body
falling upon it, that heavenly body is said to be eclipsed.

LcripsE oF THE MooN. An eclipse of the moon is caused by the earth so com-
ing between the sun and moon as to prevent the sun’s rays falling upon the latter;
this can only happen at the time of full moon. If the moon’s orbit were parallel to
the plane of the ecliptic, we should have an eclipse of the moon every month, at the
time of full moon, and one of the sun at the time of every new moon; but this does
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not happen because the two orbits cut or intersect each other, and the moon’s orbis
is inclined 5 degrees 8 minutes to the plane of the ecliptic. Those two places where
the intersection takes place are called the nodes; and an eclipse can only take place
when the sun, earth, and moon, are in conjunction (or in a line) at the time when
the moon is in one of the nodes.

Ecripse or THE SUN. An eclipse of the sun is caused by the moon so coming
between the sun and the earth as to prevent the rays of the former from falling on
certain portions of the latter. This occurrence can only happen at the time of new
moon, and when she is at or near one of her nodes.

There is a great difference between an eclipse of the sun and eclipses of the moon
The light which the moon* supplies is borrowed from the sun, and when she is
eclipsed it is because the earth intercepts the sun’s rays, and she is in darkness; but
when the sun is eclipsed, he is still shining in all his splendour; so that what is
termed an eclipse of the sun, isin reality an eclipse of the earth, caused by the moon
passing over the sun’s disk, and thereby preventing his rays of light faliing on a por-
tion of the earth. The moon being smaller than the sun, casts a shadow which enda
in a point ; and, therefore, solar eclipses can only be secen by those who are withinm
the shadow of the moon at the time the solar eclipse takes place.

THE TIDES

The tides are certain movements produced in the waters which in part surround
the earth, by the attraction of the sun and moon, particularly the latter, upon
them.

The waters immediately deneatk the moon being attracted by her, are elevated into
a swell, or wave of high water; at the same time, the waters on the opposite side
of the globe are also raised into a similar swell. owing to the attraction of the moon
upon the solid mass of the earth, tending to draw it away from the waters on the
opposite side. Simulianeously, also, the waters between tue tide swells are corre-
spondingly depressed, that is, it is there low water. Now, as the moon is constantly
revolving round the earth, so the waters follow her attractive influence ; and thus
we have two tides daily, at intervals of about’12} hours.

Tides are distinguished into neap tides and spring tides ; the difference may be
thus explained : sometimes the sun and moon are acting in conjunction, at other
times in opposition, Thus, at the time of new moon and full moon, the sun and
moon arein conjunction, when their combined attraction causes the waters to be more
elevated, and we have what are cilled spring tides. Again, at the times of half-moon,
the sun and moon are in opposition, when we have buta slight elevation of the waters,

termed neap tides. h
THE FIXED STARS,

Vast as the solar system we have been considering may appear, it is but a mere
point in the map of creation. When we pass from the planetary system to the
other regions of creation, we have to traverse in imagination a space so immense,
that it has hitherto baffled all the efforts of science to determine its extent. In these
remote and immeasureable spaces are placed those beautiful luminous bodies, the
Fixed Stars, each of which is equal or superior in magnirude and brilliancy to our
sun. The grandeur of the universe thus disclosed overwhelms the mind, and its
powers fail to comprehend the immensity of space, filled as it is with system after
system in apparently endless succession.

The stars are divided into classes, according to their apparent wagnitude, ranging
from the first to the sixteenth ; but all after the sixth magnitude are invisible to the
naked eye. The stars have, however, no appreciable magnitude at all, remaining
mere points of light under the greatest telescopic power. They vary simply in
brightness. To facilitate reference to the heavens, the stars have been arranged into
groups, or constellations, of which there are 35 in the northerr hemisphere, and 46
in the southern. Ursa major is the most conspicuous and well known of the northern
constellations. Ursa minor is important from including the worth polar star. Of
the southern constellations. Orion, with the groups in his vicinity, constitute the
richest part of the visible heavens; Canis major, on the south-east of Orion, con~
tains the beautiful star Sirius. The constellation of the Cross, not visible in our
latitude, is important to the mariner as indicating the directiun of the south pole,

Astronomers have endeavoured to ascertain the approximate distance of the fixed
stars. Professor Bessel mude very careful observations of a star in the constellation
of the Swan, and the result was, that although the earth is distant in July 190 mil-
lions of miles from the place it occupied in January, yet the difference in the angu-
iar bearing of the same star, observed at the two periods, was somewhat less thar
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one-third of a second. Its distance, consequently, could not be less than sixty-two
billions, four hundred and eightly one thousand, five hundred millions of miles; a
space which light, that flies to us in eight minutes from the sun, would require more
than ten years to traverse.

In a number of instances, stars, whose places have been registered in the cata-
logues, have subsequently disappeared. Some stars, on the other hand, appear to
be new, as no entry of them is found in the catalogues of former observers. There
are also temporary stars, which appear, and after shining with more or less lustre
for a time, vanish, Lost, new, and temporary stars, are among the mysteries of
nature. Some astronomers suppose that these stars are subject to a periodical trans-
lation from the depths of space, moving in vast elliptical orbits, at one extremity of
which they become visible to us, and then retire from view.

Versatile stars are such as undergo periodical mutations, regularly waxing and
waning, These singular appearances are accounted for by supposing a rotating
body to have one of its hemispheres less luminous than the other, and which, being
presented to us in the course of rotation, produces the periodical changes observed.

Moultiple stars are also observed ; that is, stars which appear to the naked eye to
be single objects, are found by the telescope to be compound, consisting of two or
more individuals. They appear to be suns revolving round a common centre, each
having probably its system of planets and satellites ; but which, owing to their
enormous distance from us, are crowded into a space which a grain of sand would
cover.

Nesurz. Under this term are comprised a class of objects which seem to the
naked eye patches of luminous matter, but which are resolved by powerful telescopes
into clusters of stars, the individuals of which may be reckoned by thousands. Of
such clusters of stars, there are hundreds of various shapes, each constituting as
rich a firmament as that immediately around us.

The Milky Way, which stretches across the heavens, is a wonderful system of
nebule, or stars, of which our sun is considered to form an individual member. Of
this remarkable belt, Sir William Hershel says, ¢ when examined through powerful
telescopes, it is found to consist entirely of stars, scattered by millions, like glitter-
ing dust, on the black ground of the general heavens.’’

In concluding our rapid sketch of popular Astronomy we would strongly recom-
mend to all the study of this great science, tending as it does to elevate the mind
and impress it with more exalted ideas of the glorious Creator of all things. In the
sacred writings we find frequent allusions to this sublime subject. ¢ The heavens,”’
says the Psalmist, ¢‘ declare the glory of God, and the firmament showeth his handy-
work.”” ¢ Lift up your eyes on high, and behold, who hath created all these things
—the everlasting God, the Creator of the ends of the earth, who fainteth not, neither
is weary ; there is no searching of His understanding. He bringeth out their host-
by number, and calleth them all by names, by the greatness of His might, for He is
strong in power. It is He that sitteth upon the circle of the earth, and the inhabi-
tants thereof are as grasshoppers ; all nations before Him are as nothing ; and they
are counted unto Him less than nothing and vanity.”’

‘We should not only study God in the revelation he has made of himself in the
Scriptures ; but we should also study him as he unfolds his glorious attributes in
the works of creation. They are both revelations of the same almighty and benevo-
lent being ; both are in perfect harmony with each other ; both display His power,
His wisdom, and His love.
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The comparative diameter of the Sun
upon this scale will be two feet four inches.

JUPITER

DIAMETER OF T
JUPITER 89,000. SATURN 76,000. NEPTUNE 75.500, UrANus 35,0€

PHASES OF SATURN.

The planet Saturn presents various appearances to the earth, consequent upon the
relative positions of the two bodies. Thus, while the planet traverses one part of its
" orbit, the southern side is presented to us, and during its passage through another
portion of its orbit, the northern side is seen. Twice in every revolution, or once
in every fifteen years, the plane of the ring intersects the ecliptic, and its edge is
then seen as a fine line across the body of the planet; at other parts of the orbit
the ring becomes more or less open as the planet recedes from, or approaches, the points
of intersection.

LONDON: PUBLISHED BY



E MAGNITUDES OF THE PLANETS.

URANUS

NEPTUNE

MARS MERCURY

VENUS

(N MILES.
EartH 7,912. VEXNUS 7,800. Mars 4189, MEeRCURY 3,140.

PHASES OF VENUS.

Superior Conjunction. -

0¥ N2

EVENING STAR.

MORNING STAR. } w

Inferior Conjunction.

he brilliant and beautiful planet Venus, during its annual revolution round;the
presents to us phases similar to those of the moon, as represented in the diagram.
ing her conjunction she is generally invisible; but after passing aer inferior con-
}&tion, she appears west of the sun as a morning star; and after passing her superior
unction, she. is seen east of the sun as an evening star. Her apparent magnitude
es according to her distance from the earth, which at her inferior conjunction is only
aillion miles, but at her superior conjunction 160 millions.

NOLDS, 174, STRAND.
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The Phases of the
Moon arise from the
different positions it
assumes in relation
to the sun and the
earth, during its revo-
lution round the lat-
ter. When the Moon
is between the sun and
the earth, its dark
side is presented to
us, it is then invisible,
and is called the New
Moox; proceeding in
its orbit, a portion of
its illumined surface
becomes visible in the
form of a crescent;

THE

PHAS

OF THE

MOO]

Eclipse of the
Moon.  An eclipse
of the moon is caused
by the earth coming
between the sun an
the moon, so as to
prevent the sun’s rays =
falling upon the latter;
this can only happen
at the .time of full
moon, and when the
sun, earth, and moon,
are in conjunction,
at the time when the

moon is in one of the ECLIPSE OF THE MOON
nodes.

The Tides are
caused by the attrac-
tion of the sun and
moon upon the waters
of the earth. NEap
TIDES are occasioned
by the attraction of
the moon alone; the
waters immediately
beneath the moon
being elevated into a
swell or tide wave,
follow " her attractive
influence, as she re-
volves round tlhre
globe. The second
tide on the opposite NEAP TIDES.

>
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then a half moon;
three quarters full;
and, lastly, the moon
attaining ‘a position
opposite to the sun,
its whole illumined
disk is presented to
the earth, when it is
called a FoLL Moox;
Advancing onwards

in its orbit, its illu-
mined surface is gra-
dually inverted- from
the earth, until it
entirely disappears,

and the Moon bacomes
invisible, as at first.

ECLIPSE OF THE SUN

Eclipse of the Sun.
An eclipse of the sun
is caused by the
moon s0 coming be-
tween the sun and
earth, as to prevent
the rays of the former
from falling on cer-
tain portions of the
latter. This pheno-
menon can only hap-
pen at the time of
new moon, and when
she is at, or near,
one of her nodes,

3.
|
!

rEYN OLDS, 174, STRAND.
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side of the globe is
caused by the moon
attracting the solid
body of the earth
away from the waters
on that side, causing
them to be eclevated
into a similar swell.

. Thus we have two

daily tides. SpriNG
Tipes occur from the
combined influence of
the sun and moon
when they are in con-
“junction, causing the
tides to be more ele-
vated.









COMETS, AEROLITES

Comets are heavenly bodies of a luminous and nebulous appearance, which approach to a
recede from the sun, moving in very elliptical orbits; they usually present the following pk
nomena. A faint luminous circle is first seen by the aid of good telescopes, after a short fi
a nucleus or part where the light seems more concentrated appears, the object continues
enlarge, and a tail begins to form which looks as if one side of the nucleus were projected in
stream of light away from the body of the comet. This tail increases in length, so as sometir
to spread across the whole visible heaven. The comet approaches the sun, and passing rou
it, is for a time lost to view, but emerges again on the other side with increased brilliancy. T
phenomena of disappearance are then in the inverse order, the same as those of its appearan

ELLIPTICAL

Cometary Motion. It
about the sun in orbits of a

Y AEROLITES. g meter very greatly exceeds t
Aerolites. These are supposed to be small bodies of the extremities of the fig:
moving in space, and which are occasionally met with form, although of various deg
and attracted by the earth. Their luminous appearance comet in its orbit, varies wit
is owing to their becoming ignited by the intense heat rapid when near that lumina
acquired by their great velocity and the compression of from him. At different par
the air. The view represents a shower of Aerolites seen passage, showing the directio

in Europe in 1835. be opposite to the sun.

LONDON: PUBLISHED |
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 ZODIACAL LIGHT.

34 T ENCKE’S COMET

Diagram represents threo Comets of modern times. First, the celebrated ComEer of 1811,
1 had a tail compnted to be 123 millions of miles in length, by a breadth of 15 millions;
which, according to the calculations of Bessel, will not repeat its visit till the year 5194.
EY's CoMET, whose last appearance was in 1835, has a period of about 76 years. This
t has undergone remarkable changes in appearance. In 1456 it passed near the earth, with
extending dver 60°° Its later appearances have been much less conspicuous. ENCEE'S
T, is & small comet which revolves round the sun in about 1210 days, within the orbit of
er. It has ro nucleus, or tail, but resembles a globular patch of vapour, and seems to be
asing in brightness.

COMET.

en stated, that comets move
0, of which the longer dia-
1 having the sun noar one
1et moves in an orbit of this

THE ZODIACAL LICHT.

ty. The rate of motiqn of a The Zodiacal Light is a luminous phenomenon
from the_sun; inconceivably occasionally seen in the heavens. Its figure resembles an
in proportion, to its distance inverted cone, having its base towards the sun, and its
, & comet is indicated it its axis lying along the zodiac. It is gemerally of a delicate
1 every part of its course, to rose tint, and is most favourably seen early in March,

shortly before sunrise or after sunset.

' NOLDS. 174. STRAND.






PICTORIAL

AND

DESCRIPTIVE ATLAS

OF

GEOLOGY.

ILLUSTRATING THE PRINCIPLES OF THIS
IMPORTANT SCIENCE.

REVISED

BY JOHN MORRIS, F.G.S.

LONDON: JAMES REYNOLDS, 174, STRAND.
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POPULAR GEOLOGY,

-~

Geology is a branch of science which investigates both the ancient natural
history and physical condition of the earth’s crust; treats of the successive modi-
fications it has undergone; and the agencies which even now are producing
changes on the surface of the globe. Palzontology, which specially treats of the
history and affinities of those animals and plants whose remains occur in the
various strata; and Mineralogy, which treats of the composition and actual
nature of the materials composing the various rocks and strata, are intimately
connected with geology.

The crust of the earth, up to the altitude of 24,000 feet, and down to depths of
3,000 feet, has in every direction of its accessible parts been investigated, and
sufficient is known of its structure to warrant the assuraption, with tolerable
certainty, of the following important principle:—The crust of the earth consists of
only a proportionably small number of different rocks, and these are similar to each
other at the most distant parts of the globe, as to their principal mineral characters.
Thus the various kinds of rock are distributed over the entire globe, the granites
of South America and of the most northern climates are nearly alike; while on
the other hand, plants and animals of the equator, of the temperate zones, and
of the polar circles, exhibit the most striking differences.

Heat of the Globe. The teraperature of the globe is animportant element
in the history of the changes which the earth has undergone. At each point of
the earth’s surface there is a certain mean temperature; but beneath the surface,
observations show that a continual augmentation of temperature proportiened
to the depth constantly occurs. It is hence concluded, that the interior parts of
the globe are incomparably hotter than the parts at the surface; must formerly
have been still hotter, and have influenced to some extent the temperature
and all the other phenomena at the surface of the earth. That the internal heat
was once greater than it now is, is evident from many facts. The deepest rocks
are such as appear evidently to have been cooled down from igneous fusion; and
the fignre of the earth is such as would result from revolution on its axis, provi-
ded the whole or a large part of its mass were in a state of fluidity or viscidity.

Modern causes of Change. Besides the changes resulting from the gradual
cooling of the mass of the earth, there are many other forces now in action
tending to produce changes in the external crust of the globe. The varying heat
received from the sun; the effect of heat and physical condition in modifying the
animal and vegetable world; the disintegrating effect of seas, rivers, springs, and
rain; the chemical and mechanical action of the atmosphere; the disruptive
forces of volcanoes and earthquakes; the sediments transported by riverss the
formations due wholly to the labours of innumerable marine animals; the effects
of frost, glaciers, and icebergs—all tend to produce incessant change on the
earth’s surface. These changes affect the geographical boundaries of land and
water, the relative levels of land and sea, and the forms, proportions, and distri-
bution of organic life. B

The statement of the effects of modern causes of change.on the earth’s surface
is also applicable to former eras of the world, at least in its general features; but
they may not always have been equal in degree of action. Many sudden changes
have evidently occurred, arising from the unusual predominance of some of the
above forces.

Successive Periods of Formation, At a certain depth below the surface
of the earth the rocks are massive, without stratification, and without fossils,
affording evidence of having been acted on by heat; but above these rocks are
others which, by being stratified, and by having fossils peculiar to themselves,
may be classified and arranged. They represent too, epochs of time, in respect
to their period of formation, although we are waable to measuwre that time by
years or centuries.

The rocks composing the earth’s crust may be classified in various ways.
Looking merely at the formation of the rocks, we may distinguish Stratified and
Unstratified rocks. If we consider whether remains of plantsor animals have
been found in the deposits, we may distinguish Fossiliferous and Unfossili-
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ferous rocks. Lastly, if we consider the agencies which have been at work in
producing the different rocks, we may distinguish them into three groups, viz.,
the Igneous, Metamorphic, and Aqueous formations. The first have been pro-
duced by the fusion of mineral matters by the action of heat; the second, by the
action of heat in modifying previously deposited rocks; and the last have for the
most part been deposited in strata at the bottom of seas, rivers, and lakes. The
aqueous rocks have been divided into three great series, chiefly in reference to
their organic contents, viz., the Palaozoic series, or Primary; the Mesozoic, or
Secondary; and the Cainozoic, or Tertiary. These several series, with the groups
they include, will be found stated at length on the Table of Geological Strata,
forming one of the plates of the Atlas. The Igneous, Metamorphic, and Fossili-
ferous rocks also, are described upon the several Diagrams illustrating them.

Present Aspect of the Globe. The outlines of land and sea throughout
the globe depend principally on the disposition and groups of mountain chains,
which in every instance yet known, are certainly shown to have been raised by
mechanical agency, generally the result of igneous action. Frequently, how=
ever, this dependence of the form of the existing land upon the ranges of
mountains is disguised by the extent of comparatively plain country which
separates the mountains from the sea. In such cases, it is necessary to admit
that the general level of the sea has subsided, or that large tracts of land have
been raised gradually, or by successive movements around the mountains, which
in earlier times may have been uplifted by more violent causes.

The interior features of every country in like manner depend upon recognized
geological agencies. The unequal elevation of mountain ranges above the sea is
a phenomenon wnich will be found of great importance in geological theory. It
appears to be true, at least in Europe, that the most elevated chains of mountains
are those whose elevation was not completed until the tertiary or later epochs.
Raised m this manner by violent or gradual movements out of the sea, the dry
land has since been subjected to waste by atmospheric action. The formation of
valleys is due to the various effects of atmospheric agency; the action of running
waters; the subsidence of the crust of the earth; dislocations on the line of
the valley; or by the overwhelming force of a general flood. The forms
of hills, like the depth and direction of valleys, are in part dependent on the
presence of strata of unequal resisting power.

The land visible on the surface of the globe is not all of the same antiquity;
sonie regions must have been covered with trees, and traversed by animals, before
the substance of others was laid on the bed of the sea. Since life was developed
on the globe, there appears never to have been any considerable period during
which the land or sea was wholly deprived of organic beings; but as the condition
of the globe changed, the forms of life were altered, old races perished, new
creations were awakened, the sum of animal and vegetable existence was con-
tinually augmented, and the variety of their forms and habits continually
multiplied, until man was added to the wonders of creation.

Economic Geology. As geology advances, its application to productive
industry becomes more and more valuable. The great aid aflorded by this
science to coal mining has been shown, in indicating where coal may or may not
be reasonably looked for, according to the nature of the adjacent strata. Of the
situation of metallic treasures, enough is known to show that the occurrence.of
mineral veins is a circumstance depending on conditions which are more or less
ascertainable. In planning the lines of railways, canals, &c., the engineer will
often be benefited by the records of geological surveys. The careful researches
preparatory to the selection of stone for the new Houses of Parliament, afford an
example of the way in which geology may be brouzht to bear on the constructive
arts, as indicating the position, character, and extent of the different marbles,
limestones, clays, &c. To the agriculturalist, geology has rendered some services,
and probably may in future be appealed to for further aid. Geology is the basis
of all sound knowledge for ascertaining the position of springs and the subterra-
nean distribution of water. The rain which falls upon all soils and rocks
indifferently, runs off the clays, but sinks into the limestones, sandstones, and
other rocks, whose open joints act like so many hidden reservoirs Hence, a
knowledge of the subsequent course of these waters is of infinite importance to
the subject of drainage, the construction of wells, and to the supply of water to

towns.
(In part abridged from an able article in the National Cyclopedia.)
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The Igneous rocks, including under this name the plutonic or older igneous, and
volcanic or more modern rocks, are extensively distributed over the earth’s surface. T
form the solid frame-work of the globe, and appear to have once existed in a state of igne
fusion, from which they have cooled down. They contain no trace of organic life;
many valuable minerals and metallic ores, as tin, lead, silver, copper, &c., are foune
them. The igneous rocks are either amorphous or at times exhibit a jointed struct
being separable into cubical or prismatic masses. They are generally crystalline,
consist mostly of a mixture of more or less crystalline minerals.

Granite consists of quartz, felspar, and sometimes mica or hornblende; when he
blende is substituted for mica, the rock is termed Syenite. Granite is of various colot
mostly dependent on the character of the contained felspar or mica, It sometimes prese
a cuboidal or rude columnar structure. Granite, although generally considered a prim:
rock, and the foundation upon which the stratified rocks are placed, appears to be of
geological ages, both secondary and tertiary; the latter strata in the Andes having b
observed by Mr. Darwin to be traversed by this rock. Protogine is a variety of grar
containing the mineral tale; and Pegmatite is another form of granite, in which the fels;
and quartz are regularly arranged, whence it is sometimes called graphic granite.

Serpentine or Ophiolite, principally consists of silicate of magnesia, combined with lir
water, and oxide of iron. Diallage is nearly allied to Serpentine.

Greenstone (Diorite, &c.) consists of hornblende and compact felspar. Hypersthene
Augite Greenstone contains an adwixture of either hypersthene or augite.

In Porph 3 crystals of quartz or felspar are imbedded in a granitic or homogenous ba

Amygl:ga,l%lia (Almond-stone) contains almond shaped cavities, either empty, encrust
half, or completely filled. [Trachy

Trachyte is a felspathic rock. Pitchstone, pumice, and greystone are varieties

In Basalt, augite predominates over felspar. Where basalt, and indeed also otl
igneous rocks exhibit a resemblance to a series of steps, they have received the name
trap rock. Under the general name of trap rock are included all basalts and other rocks
volcanic origin. Fingal's Cave, presents a beautiful example of columnar basalt.

Lava is the result of modern volcanic action; it is very variable in its composition a
structure, being allied to the basalt and trachytes.

GRAPHIC GRANITE.

FINGAL’S CAVE, Isle of Staffa.

LONDON: PUBLISHED



ranite Veins. In some parts of Britain, and also in other countries, granite veins
2 been observed proceeding from the mass of granite rock beneath, and traversing in all
:tions the superior and overlying strata. In Glen Tilt, and at Cape Wrath, Scotland,
zneiss and mica-schist are intersected with numerous granitic veins, the intrusion of
'h must have been therefore of later date than the rocks they traverse.

1e Igneous Rocks generally form the crests or elevated peaks of mountain suramits;
if not always entirely composing the upper limit, have by their action and elevating
: on other strata, given an elevation and direction to many of the principal mountain
18, thereby producing one of the chief physical features of the earth’s surface. It is to
ffects arising from the action of igneous rocks, or to their peculiar structural cha-
r, that the picturesque features of much mountain scenery is due, as well shown in
old and rugged outline of the naked and abrupt rocks, and the gradually tapering
s, called Aiguilles, in the Alps. The Caucasus and Himalayas present examples of the
itions of ancient disruption or subsequent weathering of the rocky mass. To this
r agency may be attributed the singular forms of some of the granite of Cornwall.
e principal elevations of Devon and Cornwall, as the Brent Tor, Dartmoor, Exmoor,
are composed of grey coloured, coarse, and sometimes very porphyritic granite, in
h large crystals of felspar are imbedded. Specimens of this may be seen in the pave-
of London Bridge. Granite is also found in Cumberland and Westmoreland, and in
esea. It also occurs in Scotland, and is extensively quarried near Aberdeen.
Syenitic Granite forms the chief part of the Malvern Hills, and a similar rock occurs
Barrow-on-soar, Leicestershire, where it is extensively quarried as a road stone.
ite forms the principal chains of Norway, Sweden, and Finland, portions of the Alps,
nees, and mountain chains of Bohemia, also of the Ural, Altai, and Himalaya ranges,
t occurs over extensive tracks in Africa, and South America.

anite and the allied rocks are extensively used in the arts and manufactures; some of
olossal figures in the Egyptian saloon of the British Museum, afford examples of the
yenitic granite, basalt, and other igneous rocks. The granitic rocks are a source of
ier useful material for the manufacturer, the china clay is derived from the decompo-
 of the felspar, one of the materials of granite, thus producing a substance from which
ner varieties of china and porcelain are manufactured.

PORPHYRITIC GRANITE.

FNOLDS, 174, STRAND. "
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Hepste, , I, B
Terui, /raly. e g
Foyers, Srotiand 207

Cetina Fall. Dalmatia. 750
Tendon. France,

Genesse, New York 100
Rhine, Laurten. Swin? 65

Tivola, J72ly. 50,
Maupas, France. £5

wrp &

= Watedalls Aave cver been regarded among the most in leresting and beaulifid of'the we
rain falls or snow mells. This is particilarly the case in the northern parts of the A
slope 101 the bed of a rever as rauses the waler lo riush down in thal particrdar part wi
suddenly by a steep descent, as a ledge or mass of rock : over this edgr the wazer is prre?

cctir 11 1 mere genlble lorm they are called Cascades.
+ Lowmdon J Reynolds, 174, Swand-
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IENEOYS
ROCKS

piG NG e O DS

RO S

METAMOR

The Metamorpliic Rocks generally lie over or against the igneous rocks, and exhibit mos
a schistose and stratified character, combined frequently with a highly crystalline structu
They are supposed to bear marks of an aqueous origin, subsequently influenced by the act
of heat. Another theory supposes them to be broken fragments of igneous rocks, re-arran
into layers or beds by the action of water.

The Metamorphic Rocks are destitute of organic remains. Veins of copper and'lead
have been found in these rocks, as also those of iron, silver, gold, tin, &e. =

The Metamorphic Rocks are widely distributed, and form a great part of the earth’s cru
they are found in Scandinavia, Northern Russia, Ireland, the Highlands of Scotland, the Al
in Brazil, India, Africa, and North America. The scenery of the districts composed of th
rocks is frequently wild and picturesque, and the surface often sterile and unproductive, par
arising from themature, but generally from the elevation they attain.

Gneiss consists of quartz, felspar, mica, and sometimes hornblende, arranged in disti
layers; with the latter mineral it may be termed syenitic gneiss.

Mica Slate is a foliated aggregate of mica and quartz, and sometimes contains crystals
garnet and hornblende.

In Hornblende Slate, hornblende forms the greatcr part of the compositicn. It consi
of a mixture of hornblende and felspar or quartz, and is called Metamorphic-greenstone or gre
stone slate. The metamorphic limestone of the primary period, is often white and crystalli
and furnishes some fine marbles, and contains occasionally veins of chlorite, steatite, and so
disseminated minerals, as augite, &c.

Chlorite Slate consists chiefly of chlorite, sometimes with quartz, felspar, hornblende or mi

Metamorphic Sandstone, or Quartz Rock is granular, and occasionally occurs as ve
in the other rocks.

Clay Slate is a slaty rock of extremely fine ingredients, containing the elements of t
other rocks in a very comminated state, subsequently altered.

Talcose Slate is a soft, unctuous, and fissile rock, containing
talc as an ingredient, generally associated with quartz.

Actynolite Slate or Schist is slaty rock, formed chiefly of
actynolite, with some felspar, quartz or mica.

R

03,
R TR0
A L2854
'u.:"t:"di’."r':;;;éz{ «

Serpentine, although classed with the igneous rocks, may also [
be cof)ls),idered as belonging to this series, x ﬁﬁ&hﬁﬂll[ih') i
The Metamorphic Rocks in the abovelist may be divided into two SL.

LONDON: PUBLISHED B
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C ROCKS.

ries, those which are rudely stratified, laminated, foliated or slaty, asgneiss, mica slate, clay slate;

dthose which arcunstratified, asquartz rock, and the perfectly crystalline limestones cr marbles

Metamorphism, or the changes the various strata have undergone, may have arisen from the
Tects of heat, heated vapours, gaseous exhalations, or the proximity of igneous rocks; and
nesc changes may have been different, according to the localities. Thus, in some places,
}1ere may be simply a re-arrangement, or alteration of the mineral substance, as the conver-
'on of an earthy into a crystalline substance; others may have undergone an entire change,
r even loss of a portion of their substance; a third change may have effected the introduction
r elimination of minerals in some localities, which are not generally found in others; and a
surth change may entirely alter, or even obliterate the original character, and produce a new
sructure in the rock, as in slaty cleavage.

Although many of the Metamorphic Rocks are merely the altered palaozoic strata, and con-
pquently referred to the primary series, still there are others of a considerable later date.
‘or as igneous action has been in operation during every period of the earth’s history, so it is
robable that different strata have been successively changed. Thus, some of the limestones
r finer marbles of the south of Europe, as that of Carrara and other loealities, which were
yrmerly considered to belong to the primary series, are now ascertained to be of the age of
ne jurassic rocks. The calcareous and argillaceous strata belonging to the lias, in the western
tands of Scotland, (Portree, for example) have been converted into highly compact limestones

d a species of lydian stone. The basaltic rocks and dykes which form so prominent a feature
n the north coast of Ireland, have effected a change in the earthy chalk of that vicinity, (as
1 the Island of Raghlin), with which they are in contact, converting it into compact, and
pmetimes granular limestone,

The ordinary roofing slates belonging to the clay-slate group, are the result of metamorphic
ption. These argillaceous strata were originally deposited as fine sediment at the bottom
[ the sea, and have been subsequently elevated from their original position, consolidated and
contorted; and have been also subjected to the operation of other
forces, which have produced a peculiar structure or slaty cleavage,
which cleavage is very uniform over large areas, and generally

gl Y obliterates the original planes of stratification, and rarely coincides
'ﬁ?‘ﬁ‘l”/”’/lrjf/r /) with them, In the accompanying figure, éhe undulating lines
i) 1’ i) are the planes of bedding, and the oblique lines are those of slaty
AGE. cleavage.
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JEYNOLDS, 174, STRAND.

i



..ncf‘!ﬁ.’!" '""

\wﬁi‘vﬁwmﬂlu PR TR e s&umm O
ST T o W SR ITT O T TS O RS TS R
w.» .vm'& R et Bt et oy ol R syoly
¢ - Yhoe Pl O il arn s U TR it e dn it s
s.'vth-l' e -u\l'l' sl s b sl Hratpsir |
-qu o NUERRA, o oot Tisie o - il Y18 /(obZare AN YO BT et
w-}m% 1ot yooil Tme pmiale Sniaaite sl
BRI St T Sralls T a et S o < mERsoe it
o v .'arvm(-q o Doyt Wil Fieotoue diides el S
ﬁ\ ' v’!bu‘!{ Dt MR St i o-;..,l Qa " |
, O wakie ] el Jbvarsiidaeli
& xml*-fh“—“’ﬂ"'f-l oy liwias r!-t-n%»i N erpeduath A 2l R sl g
; Wit sl w oV i arivld N w-f R (e et
'ﬂﬁm .,‘m‘fi!rl‘u.&')f. A T rain Sirn ¢ aidigte ananiings ol cak crpinec s nraa
‘%m( MR el 17 anthronaBy) o TS Slomimtilib et -m» NIty .M‘ﬂl’v)I- m,u’
W ARSI e e iy et t»-.wi SRR L m‘w‘
V¥ N‘»&whw Aule B lern R :,.-«'; AR ;M*rul.(‘t
3 Al
; T SR S e B S
mou(f.swufmw»w —vrt ..lr:- divel g
mm - R L
§ S
i G2, e, adia aarssy 00l
‘l"f 3 OIW ERi) o MY GO
@‘;‘ﬁ&m P x Qe ppimalbeg s st
e s el prd o




o — e

ot iis
il il

X

e SR LT
P YO A A 4
: SPET A (9N it aal T
PR IR T Fa T T IR TN SR SR S SR e T
SN ity PICTIMEIRER R L oo s sBal Al s b
FINTRERTIERR RIS T FEER T R i -,héwgli'a 3
o S erigth=d Sl TR R Hat4 -2’,"‘ T
il ULt i e Mg R s Al &, mind, RO e
- LTS R R L AT SRR
b Serialig L Tl
4l s g T ey o i gy
subal g agrelt g le b
v b




PALZEQZOIC OR PRIMARY.
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FOSSILIFEROUS OR

The various strata composing the stratified or fossiliferous rocks, although frequen‘;_i
presenting the same mineral character, have a definite and constant order and arrangeme
which is never inverted. Thus, a group of strata in England, characterized by a certain set
fossil remains and overlying another group containing a different set of fossils, are never fou
in other countries to underlie the latter; the position of strata in relation to each other
therefore uniform and invariable, and upon this uniformity depends the practical and eco:
mical bearings of Geology. J

The sedimentary rocks are those which include the remains of animals and vegetables, nj
ot less abundantly, and are hence termed the fossiliferous rocks. They are generally ei
arenaceous, argillaceous or calcareous deposits, which owe their origin to the agency of w
being formed within the bed of the sea, or at the bottom of freshwater streams or lakes
indicated by the nature of the contained remains; with which also are sometimes associ
land plants, showing that a terrestrial surface existed at different periods, and from
destruction of a portion of which, the sandy and clayey beds were probably derived.

The stratifled rocks are for convenience divided into three great series, according to th
relative antiquity, and the fossil remains found in them, which materially differ and are read
distinguished from each other; and they present three great life periods, to which the ter
primary, or paleozoic; secondary, or mesozoic; and tertiary, or cainozoic, have been applie

PALZOZOIC, OR PRIMARY SERIES.

The primary series, overlyiug the metamorphic rocks, constitute with them some of’
most elevated and picturesque scenery of the British Isles, as in Cornwall, North and Son
Wales, the district of the Lakes, Scotland, and a large part of Ireland. From the frequ
association of igncous rocks with some of them, they have undergone considerable change s
induration, ard are in this respect allied to the metamorphic rocks—in fact, the ordim
roofing slates so extensively quarried near Bangor, and previously alluded to, form a mem
of this series. Like the metamorphic rocks also, they contain many valuable deposits
mineral wealth, Fine marbles are obtained from this series; and the durable magnesian Lii
stone used in constructing the Houses of Parliament, belongs to the permian group. Besi
the valuable substance, coal, the carboniferous group contains rich deposits of iron ore and le

The Cambrian Rocks include a considerable thickness of schists, sandstones, and ¢
glomerates, as the Harlech grits, and the Llanberis and Longmynd strata. They are nes
unfossiliferous, only a faint trace of organic remains having been detected in them in Irels
Some geologists include an upper and more fossiliferous series, as the Lingula and Trema
beds of North Wales, which are considered by others to form the lower zone of the next grc

The Lower Silurian group, including the upper beds just mentioned, and the Cara
sandstones and Llandeilo flags of Wales, constitute a series containing many fossils. T
have been traced in Wales, Cumberland, Scotland, Ireland, France, Spain, Germany, Russia,

The Upper Silurian group were first described by Sir R. Murchison, and include the -
stones, Ludlow group, and Wenlock and Woolhope strata, and are marked by a gre
develo pmentof limestone, containing a large series of fossils.

The Devonian, or Old Red Sandstone, presents two aspects, one that of Scotland and

border counties of Wales, consisting of coarse conglomerates, sandstones, and impure li

stones, locally called cornstones, and containiug many peculiar fishes; the other, tha

LONDON: PUBLISHEL
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0Z0IC OR SECONDARY, CAINOZOIC OR TERTIARY.

JIMENTARY ROCKS.

vonshire, with a greater development of limestones, (ornamental marbles, &c.) and con-
ning many species of corals, shells, and some trilobites.
The Carboniferous group, so called from being the depository of the important substance,
ll. A limestone shale usually interposes between the carboniferous limestone and the old
| sanistone. Next above is a deposit of hard, coarse sandstone, called millstone grit; and
»ve this occurs an important series of sands and shales, called coal measures, and which
terstratified with them,) contain the valuable mineral, coal. They are widely distributed in
> British Isles, Belgium, Germany, France, Spain, America, Asia, &c.
The Permian group, or upper member of the primary series, includes sandstones, marl
te, gypseous beds, and magnesian limestones, some of the latter are durable building stones.
Germany, this group contains a thin band of copper slate, from which copper is obtained.

MESOZOIC, OR SECONDARY SERIES.
The secondary series comprise a set of alternating strata of sand, clay, and earthy lime-
mes, generally less indurated than those of the primary series. In an economical point of
'w, they are not less important; the rich deposits of rock-salt and beds of gypsum, as well
some good sandstones, belong to the triassic or lower portion of this series. From some of
2 lias clays alum is made, and jet is obtained; the finer oolitic limestones are extensively
rked near Cheltenham, Bath, and in the Isle of Portland; the Purbeck and Wealden strata
1d some marbles which were largely used in many of the earlier churches and other edifices.
e cretaceous group is valuable for the lime, beds of flint, firestone, fuller’s earth, &c.; while
ne portions of the lower chalk yield abundance of phosphatic nodules, useful in agriculture.
The Lower Secondaﬁy or Triassic group, includes the variegated sandstone, muschel-
lk, (wanting in England,) and the upper new red sandstone or variegated marl. The latter
atains gypsum (plaster of Paris) and large deposits of rock salt.
The Middle Secondary comprises the liassic group; the oolitic or jurassic group, which
sub-dlvided into three parts; and the purbeck and wealden groups.
The Upper Secondary or Cretaceous group, includes the lower green-sand, gault, upper
een-sand, and the chalk strata.

CAINOZOIC, OR TERTIARY SERIES.

The tertiary series are not so economically important. Cement stones are obtained from
e London elay, which is also used for the manufacture of tiles; bricks are chiefly made from
e clay and loam beds of the upper part of this series, and which generally occur along the
esent river courses, and frequently contain remains of extinct mammalia, associated with
ing fresh-water and land shells. Some portions of the crag deposits in Suffolk are exten-
rely worked for argillaceous nodules, highly impregnated with phosphatic matter, and which
ter undergoing a eertain process, form a highly valuable manure.
The Lower Terfiary or Eocene, includes the Thanet sand, Woolwich beds, and the
ndon clay, the beds of the Paris basin, and also of Belgium, the Bracklesham and Barton
rata of Sussex and Hampshire, and the fluvio-marine beds of the Isle of Wight.
The Middle Tertiary or Miocene, includes the upper molasse of Switzerland, the brown
al deposits of Germany, &c., the faluns of Touraine, the beds near Bordeaux, &e. in France.
The Upper Tertiary or Pliocene, comprises the coralline or red crag, sub-appenine beds,
ift, also the alluvial and diluvial deposits, the fresh-water beds, and the gravel deposits.

REYNOLDS, 174, STRAND.
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TABLE

OF GEO|

ORDER OF SUPERPOSITION AND MINERAL CI
WITH THEIR MEAN THICKNESS, AND SOME

MESOZOIC OR SECONDARY SERIES.

”
TRIASSIC,
”

99

Forest Marble ...
Bradford Clay ....
Great Oolite ....
Stonesfield Slate .
Fullers’ Earth ....
Inferior Oolite ....
Upper Lias Shale.
Marlstone ............
Lias Limestone..... B0 00
Lower Lias Marls...........

Variegated Marls or Keuper
Muschelkalk, wanting in England
Red Sandstone or Bunter .........

GROUPS. STRATA. MINERAL (

i PLEISTOCENE. Modern Deposits ....ceceessrecsensees River Deltas, Ralsed Beaches, Peat B«
g;;N. PLIOCENE. Mammaliferous or Norwich Crag.| A ferruginous shelly Sand, with beds

A = O. PLIOCEXNE. Red Crag ......... ceesessnsessnsns .| Beds of ferruginous Sand and Gravel,
o8 S Coralline Crag ...... Rt ..| White calcareous Sand, with Shells an
2 MIOCENE. (Wanting in England). ..| The leaf beds of the Isle of Mull proba
S 2  Eocexsk. Fluvio-Marine Beds... .e.eo| A series of strata of Sands, calcareous
e s IBArton ClayS:..sets esesittises sssssss Yellow and white Sand, dark Clay wit
5 g gie Bagshot and Bracklesham Sands..|- Yellow ferruginous Sands, and Sandst
ﬁ 33 London Clay and Bognor Beds ...| Dark blue or brown Clay, and beds of

y Plastic and Mottled Clays ......... Clays of variegated colours, as red, gr
CRETACEOUS. Upper Chalk ........ccccou0ee ..| Soft Chalk (an earthy carbonate of Li

. Lower Chalk.... ..] Chalk of a harder nature, and of a less

- Chalk Marl ....... ..| Grey Chalk, soft and very argillaceous

£ Upper Greensand . ..| A silicious or calcareous Sand, with gr

= GRALL 5, ovs S inse ons oo .| Blue marly Clay, sometimes tenacious

4 Lower Greensand . ..| A mass of green or ferruginous Sands,
WEALDEN. Weald Clay ......... ..| Strong Clay of a blue or brown colour

4 Hastings Sands.... .| White, yellowish and ferruginous Sanc

PorBECK. Purbeck Beds ............. i Sandstones, argillaceous Shales, and b
UrpeEr Oorite. { Portland Rock and Sands Limestone, oolitic and shelly, coarse, f

- | Kimmeridge Clay ........... ..| Dark blue or black slaty Clay, with bi

MippLe Oouitk. | Upper Calcareous Grit .. ..| Sands, with beds and nodules of calca:

- Coralline Oolite.......... K ..| Coarse, shelly, rubbly, and oolitic Lim

= Lower Calcareous Grit . ..| Sands, with beds and nodules of calca

3% Oxford Clay ....cc.ueeneee. .| Dark blue Clay, sometimes slaty and1

s Kelloway Rock . A bed of ferruginous, coarse, sandy Li

Lower Oorrte. | Cornbrash .......... Coarse, shelly, rubbly Limestone, thin

.| Coarse, shelly, oolitic Limestone, Sand

A greyish tenaceous Clay, sometimes |

..| Oolitic Limestone and Freestone, uppe
..| Oolitic, silicious Limestone, very fissil
..| Marls and Clays, containing the argill
..| Coarse, shelly, calcareous Ragstone, w
..| Dark blue coloured Clay, laminated al
..| Calcareous, sandy, and ferruginous be

.| Dark inter-laminations of Clays and S

A series of laminated argillaceous bluc

.| A series of beds of dark purple slaty B

Variegated greenish, blue, and white 1
(Marls, enclosing laminated Sandstone
Red and white Sandstone, mostly fine

PAL£0ZOIC OR PRIMARY SERIES.

PERMIAN.

”
CARBONIFEROUS.

”

”

WA -
DEVONIAN,
1
”»
UPPEK SILURIAN,

”
LOWER SILURIAN.

”
CAMBRIAN.

' Tilestone Series......

Knottingley Limestone .....
Gypseous Marls .......
Magnesian Limestone ...
Marl Slate
Lower Red Sandstone ...
Coal Measures ............
Millstone Grit
Mountain Limestone ...
Limestone Shales.........
Quartzose Conglomerates
Cornstone and Marl......

Ludlow Rocks ....
‘Wenlock Rocks....
Caradoc Rocks ...evervanes
Llandeilo or Bula Rocks
Snowdon, Skiddaw, Bangor, and

TLongmynd Rocks

...| Grey laminated Limestone, slightly m
...| Red, blueish and white Clays and Mar
..| Fawn-coloured, granular, and compact
..| Laminated, impure calcareous beds of
.| Red, grey, or yellow silicious grit, som
..| Beds of Coal, alternating with layers ¢
..| Pebbly, coarse and fine quartzose Grit
..| Compact or crystalline Limestone, thi
.| Argillaceous Shales, dark-coloured an

Quartzose grits and conglomerates, pa

..| Coloured Marls, with alternating band
..| Finely laminated, hard micaceous quart
.| Grey micaceous laminated Sandstones,

Grey nodules, stratified Limestone anc
Thin Sandstones and Shales, Limeston
Beds of dark coloured flags, mostly cal
A series of grits, slates, conglomerates

Note.—The average th
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GICAL STRATA,

CTERS OF THE VARIOUS STRATIFIED ROCKS;
JE LOCALITIES WHERE THEY ARE FOUND.

TERS, THICKNESS, AND LOCALITIES WHERE FOUND.

srged Forests. [Cavern Deposits, Mammalian beds, and the Boulder or Drif¢ Clay.

ed Clay and Loam. 4 to 12 feet. Thorp near Norwich; Dridlington, Yorkshire.

s Shells, and locally layers of Phosphatic Nodules. 30 feet. Near Ipswich, Sutton, Ramsholt.

»rals, sometimes compact, forming thin beds of Limestone. 20 fect. Orford, Ramsholt.

- to this epoch? (The shell beds of Touraine and Bordeaux in France.)

laceous Marls, Limestones, greenish Marls, &c. 400 feet. Headon Hill, Binstead, Shalcombe.

. grains, septaria and iron Sand. 250 feet. Barton Cliffs, Hampshire.

layers of flint Pebbles, and coloured Clays and Sands. 540 feet. Bagshot Heath, Bracklesham.

ecn, and other coloured Sands, nodules of Septaria. 520 feet. London, Isle of Sheppey, Bognor.

‘&c., and layers of coloured Sands and Pebbles. 100 ft. Reading, Blackheath, Woolwich, Alum Bay.

beds and nodules of Flints. 300 feet. Northfleet, Purfleet, Brighton, Danes Dyke, Yorkshire.

our, with few or no Flints. 350 feet. NVear Cambridge, Flamborough Head, Dover Cliffs.

t. Dover; Wiltshire; near Cambridge; Surrey and Sussex.

, sometimes compact, and with layers and nodules of Chert. 120 feet. Merstham, Isle of Wight, §c.

times soft, with green grains disseminated in it. 50 to 100 feet. Folkstone, Cambridge.

rs of Chert and local beds of Limestone and Fullers’ Earth, 250 feet. Near Maidstone; Hythe, &c.

. beds of shelly Limestone called Petworth Marble, and Ironstone. 150 feet. Weald of Sussez, &c

wble Sandstones. Tilgate Stone, a compact grey grit. 500 feet. Hastings, Tunbridge Wells, §c.

Lwater Limestones and Marbles. 150 feet. Swanage Bay, Warbarrow Bay, §c. Dorsetshire.

| or compact, with layers of Chert, and subordinate beds of Sand. 150 feet. Isle of Portland.

Shale, Selenite and Septaria. 400 feet. Kimmeridge and Encombe Bays, Dorsetshire.

stone. 20 to 60 feet. Scarborough, Yorkshire; near Ozford.

“some places entirely composed of Coral. 30 feet. Farringdon, Calne, Malton, Pickering, Scarboro.

stones. 20 to 50 feet. Scarborough, Malion, Yorkshire, and Wiltshire.

3, containing Septaria and Selenite. 400 feet. Ozlford, Chippenham, Scarborough, Weymouth.

very variable in quality and colour. 30 feet, Kelloway Bridge, near Chippenham, Scarborough, &c.

ith layers of Clay and calcareous Sandstone.” 10 feet. Malmsbury, Chippenham, Yorkshire, &c.

retions of fissile Limestone, and layers of blue Clay. 30 feet. Corsham, Cirencester, §c.

y with thin beds of brown Limestone. 10 to 20 feet. Bradford, Wilts; Tetbury, Cirencester, &c.

-y shelly, the rest sometimes sandy, and often thick bedded. 120 feet. Bradford Hill, near Bath, §c.
Stonesfield, Ozfordshire; Sevenhampton Common, Gloucestershire.

bstance called Fullers’ Earth. 30 to 100 feet. Old-down Hill, near Bath; Box; near Stroud.

f ferruginous Sand, with concretions of sandy Limestones and Shells. 250 feet. Cotteswold Hills.

,sandy Limestone and Shale. 50 to 200 feet. Whitby; Barrow-on-soar, Leicestershire ; Lyme Regis.

s of Ironstone. 30 to 150 feet. Staithes, Yorkshire; Dumbleton Hill, near Cheltenham, §ec.

1 layers of nodules of argillaceous Limestone.g 3 Dumbleton; Batiledown, nr. Cheltenham.

60 to 400 ft.

Limestonc, with partings of Clay or Shale. Barrow-on-soar, Lyme Regqis.
grey Limestone, and the bone bed of Bristol. Lyme Regis, Bath, Bristol.
dstone and Shales, with veins of Gypsum and Rock Salt. Warwickshire, Cheshire, Derbyshire.
"aterstone, form a middle group in Cheshire. 400 feet.)

ind often impregnated with Salt. Red Conglomerate. 600 feet. Cheshire, Lancashire, &c.

fine grained and thin bedded. 40 feet. Knottingley and Doncaster, Yorkshire.

typsum, 50 feet. Mansfield, Nottinghamshire; Manchester

:n Limestone, thick bedded. 300 feet. Derbyshire, Yorkshire, Ferry Hill, &c.

sillaceous or sandy nature. 60 feet. Durham.

nglomeritic, loose Sands,variegated Marls, grey micaceous Sandstone, &c. Shropshire, &c.
nicaceous Sandstone, Ironstone, and occasionally Limestone. 3000 feet. Northern Counties, &c.
hales, Ironstones, thin Limestones, and sometimes beds of Coal. 600 feet. Northumberland;§c.
. In some parts beds of Marble, veins of Lead and Calamine. 2400 feet. Derbyshire; Bristol.
sometimes bituminous. 1000 feet. Lanarkshire, Linlithgowshire, &c. A

nwards into a dark reddish-brown coarse grained Sandstone. Symonds Yat, J!Ionmo'uthshire.z 5000

stone, and concretionary impure Limestone. Near Hay and Abergavenny. to
[stones, and beds of reddish Shale. Between Ludlow and Downton Castle; Caithness, &c. 8000ft.
iles, and grey argillaceous and somewhat crystalline Limestone. 2000 feet. Ludlow, §e.

nd dark argillaceous Shale, with nodules of earthy Limestone. 1800 feet. Wenlock, Dudley, &c.
zose grits, conglomerates and Freestones. 2400 feet. May Hill, Gloucestershire; Coniston, &c.
vith conglomerates, Sandstone Shale, and Schist. 1200 feet. Builth, Bala, &c.

rstratified trappean rock. 20,000 feet. Snowdon, Cader Idris; Cumberland, &c.

given in round numbers, subject however to considerable variation in different localities.

. REYNOLDS. 174, STRAND.
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NEW RED
SANDSTONE
ane PERMIAN

COoOAL

THE CARBONI

The Carboniferous is the most important group connected with the industrial resource:
of this and other countries. Independently of its supplying the valuable fuel coal, thi:
series of strata contains other useful substances It is in this country the chief source o
the iron ores; it also yields fire-clay, millstones, marbles, and limestones, the latte:
enclosing rich deposits of lead ore. The group is commonly divided into Mountain Lime
stone, Millstone Grit, and Coal Measures, but these are subject to local variation.

The Carboniferous or Mountain Limestone, may generally be regarded as the base of the
whole Carboniferous group. In the north of England and Scotland, however, this limestone
is not a uniform bed underlying the coal measures. In Ireland and other parts of Europe
the limestone is separated from the Devonian Rocks by shales and sandstones. The thick:
ness of the limestone of this period varies from a few feet to 2,000 feet; the rock is usually
hard, and contains in its fissures numerous crystalline minerals, and ores of lead, zine, anc
other metals.

Above the carboniferous limestone a deposit of hard coarse sandstone supervenes, called
Millstone Grit; it often contains bands or seams of coal, but of small value.

The series of strata which constitute the Coal Measures, consists of first, the under-clay
or floor, a rough argiilaceous substance, containing stems of stigmaria; secondly, the coa
which occurs in seams of from a few inches to six feet, and sometimes, though rarely, thirty
feet in thickness; thirdly, the roof or upper bed. generally consisting of slaty clay, often
containing layers of ironstone nodules. TInterstratified with the shales, finely laminated
clay, micaceous sand, grit, and pebbles of other rocks, sometimes occur. The coal measures
are found in a greater or lesser extent in most European countries, also in Asia, Australia,
the United States, and other parts of America.

From its bituminous*nature and structure, coal is presmmed to be of vegetable origin,
and to have been derived from numerous plants which grew on the spot where the coal
seams are now found, or they were drifted into ancient estuaries and covered by sand and
mud. These changes must have been successively repeated over large areas, as indicated
by the number of beds of coal which occur one above the other, as well as their great
extent. The plants found in the coal measures are chicfly ferns and other cryptogams,
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NEW RED SANDSTONE

o T =

- NODULES OF CLAY IROGN STONE

ROUS GROUP.

ome coniferz (cone-bearing), and other forms, as the lepidodendron (scaly tree), alhed to
ut distinet from the living Lycopodium (club mosses).

The general features of the Coal Strata will be readily perceived by an inspection of the
diagram. The fissures or fractures, often nearly vertical, and which stretch through the
ntire mass, have probably been produced by the upheaving force which also converted the
orizontal strata into the basin shape form. These rents are called Dykes, because they
ivide the continuity of the seams or bands of coal; there are also Shifts, and still more
requently, Faults or Troubles, (see ¥ & H) by which the seam is either raised or depressed.
. Dyke which does not disturb the continuity of the workable seams is called a hitch or
lip. Whin Dykes (w) contain basalt or other rocks of igneous origin. Thin strata of
rit or shale in the heart of a coal seam are called bands, (8). The Dykes or Faults are of
e greatest importance, as the limited area contained between each two faults, provided
hey be impervious to water, is thus drained with greater facility.

There are several varieties of Coal, all of which appear to have been formed by the action
f certain chemical forces on wood or other vegetable matter. These varieties may for the
ost part be arranged into two groups.

1st. Anthracite, also called glance coal or stone coal, containing no bitumen, is compact
nd hard, with a high lustre.

and. Bituminous Coal, contains bitumen, comprising caking or pitching coal, cherry
oal, splint, eannel, or candle coal, &c.

The following is ’the estimated yleld per annum of the European Coal Fields.

Tons. Tons.
reat Britain and Ireland ...... 64,000,000 Spain and Pertugal ............ 60,000
russia and Germany ..... .. 8,000,000 Russia...... Ao - 3 40,000
elginm ... 5,500,000 Other Countnes ...... oo e 50,000
'rance .. 4,400,000 —— s
LUSETIA vuevenee . 2,500,000 Total fer Europe ..... veee 84,640,000
balian States. ...........eeiiie > 90 000 —

The United States at the present time yield about 5.500 000 Tons.

REYNOLDS, 174. STRAND.
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MI!

Mining is the general term applied to the exploring, working, extracting, and preparing the
distributed, and in greater or less relative abundance. Gold is frequently met with, but only
of profit. Iron is widely dispersed, and its ores occur abundantly either in regular beds or as:
oceur in large quantities; arsenic bismuth, nickel, cobalt, &c., although somewhat abundant, ¢
do not occur in the same uriform manner in the various strata. Thus, coal, salt, gypsum, an
of copper and lead present occasionally a bedded appearance; buf the greatest number of min
more or less at right angles to the strata. These veins may be described as fissures or crevie
consolidation of the rock, and then subsequently filled with various mineral substances. The
with a metallic ore, but is occupied with crystalline (sometimes not) minerals with which the
extracting. Veins generally dip or incline from a right angle, (see diagram) and sometim
1,500 feet from the surface.

The most abundant and extensive iron ores are those of the nodules of clay ironstone associs
found in the carboniferous limestone of some counties. Galena, or lead ore, although found ix
Northumberland, &c. where
it occurs in veins of differ-
ent kinds, and frequently
contains much silver, vary-
ing from two to eight
ounces to the ton. Gold
has been found in Cornwall,
North Wales, and in Wick-
low in Ireland. Tin is
chiefly associated with the
granitic and metamorphic
rocks of Cornwall, but is
also obtained by washing
the sands and gravel of the
same county, a process
called ‘streaming’, and like
that employed for obtaining
gold in auriferous districts.

The chief supply of cop-
per in England is from the
ores which occur in the
metamorphic schists, &c. of
Cornwall and Devon. In
Cornwall, the rich copper
lodes run east and west.
and when they meet with
tin lodes pass through and
sometimes heave or shift
them.

The chief ohjects in
mining are facility in ex-
tracting the ore, drainage,
and ventilation. The ac-
companying illustration is e
arepresentation of a copper
mine; the shafts, of which
three are shown, form the
principal entrance to and
exit from the .mine, and

< WINZE

g
\
ul

WINZE
<

through which the ore is L
brought to the surface by < Ia)
means of machinery moved 0% ¢ o

by horse or steam power, ® g

and also by which the water Lo -/

is raised to the adit or 0®

drainage level. The adit
is driven from the lowest
ground through the lodes
to the perpendicular shaft,
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mineral and metallic substances found jn the earth’s crust. These substances are variously
~worked in a few localities; while the ores of silver, though less common, afford a larger source
ith earthy and other substances. Of the other useful metallic ores, lead, copper, tin, and zine,
such great demand or generally applicable as the former. The metallic and other substances
, are found in regular beds, interstratified with the rocks in which they are imbedded; veins
its occur in veins or lodes which are not parallel to the stratification, but run in a direction
ocks, which have been produced by contraction or mechanical force after the deposition and
ns is very irregular, and of more or less limited extent; the vein is rarely if ever filled entirely
mineral is associated, and which occurs sometimes in such small quantities as not to be worth
to a great depth, as in Cornwall, where some of the mines are worked upwards of 1,000 to

’he coal measures; but iron is also extensively worked from a species of hematite, which is
ts oft Cornwall,'is more abundant and characteristic of the carboniferous strata of Derbyshire,

and is the level by which
the mine is drained. The
cross cuts are passagesdriven
from the shafts to the lodes
for the purpose of exploring
it, and which, when favor-
able indications of ore are
presented, are extended cn
the course of the lode, and
form.levels. The levels are
three feet wide and six feet
in height, are about ten
fathoms apart from each
other in depth, and by
means of which the opera-
tions of the mine are carried
- on, and the ore brought to

the principal shafts. The
portions of the veins be-
tween the levels are called

pitches. Winzes are small
shafts extending from one
level to another. The cheeks
or walls, called roof and
Sloor, are definite partings
which enclose the lode, or
hanging wall; and foot wall,
if the lode has considerable
inclination. The outcrop is

!n Z_ D 0.0 Y D

N

<. where the vein reaches the
) surface.
A\
SumMMARY OF THE MINERAL PRODUCE oF
THE UNiTED K1NGDOM IN 1854.
From the Mining Records.
Quantity.. Value.
Silver 700,000 oz. £192,500
€Coal .. 64,661,401 tons. 14,975,000

.. 8,069,838 ,, 9,500,000
Copper........ 13,042 ,, 1,229,807
ad....

N < B NP N S

Le 64,005 ,, 1,472,115
Tin 5,763 ,, 690,000
Zire 16,500
Other Metals 500,000

Total Value £28,575,922

S
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WATER SUPPLY

Springs and Wells, It has been roughly i
estimated that of the quantity of rain fall- : o g
ing on the earth, aboutone-sixth is absorbed & = E ) b
by the soil, a similar portion is carried £ § 2 4 g
away by rivers, &c., and the remainder is * g g g% B

3 &

re-evaporated. Springs areeither shallow ™
or deep seated, and arise from the natural
overflowing of subterranean reservoirs of
water. They are of different characters,
either pure or mineral, cold, hot, and even
boiling, being dependent on the source
from whence they come.

‘Wells are of two kinds, ordinary, or very
deep wells; the latter being also termed
Artesian, from their having been first used
at Artois, in France. These two sources
are well illustrated by a section of the
London basin, from the north to the south
of the Thames, and they depend entirely
on the permeable and non-permeable cha-
racter of the strata comprised within that
area. Thus the ordinary or shallow wells

around London are formed by sinking into the sand and gravel, (as shown at a @) which from

their permeable nature become more or less charged with water, which is retained therein as

in a reservoir by the retentive nature of the thick bed of London clay immediately below it.
In the other case, that of Artesian wells, the water supply is derived from an entirelv

o) RS

le

ememecmceamena-St, Albans.

ermem = emmmmemm- Hammpstead.

Rules for finding Springs. Mr. Swindell, in his work on Wells, mentions the following :
grass assume a brighter colour in one particular part of a field than in the remainder, or if whe
found beneath it. In summer, the gnats hover in a column and remain always at a certain he
dense vapours arise from those portions of the surface from which, owing to the existence of su
the morning and evening. The Springs to which these rules apply are only such as are near t
but to execute such operations with a chance of success, a certain knowledge of elementary G

DRAINAGI

2 TR ,‘7
17/ g

Soils may be divided into three varieties; 1, the porous soil, as sand, gravel, &c.; 2, the refentive
or impervious, as clay, marl, dense rocks, &e.; 3, the mized or partly porous, as loam, soft chalk,
and surface soils of mixed ingredients; according to the relative positions of these several
strata, so will the mode of drainage vary.

The general principles of land drainage may be exemplified by the four diagrams here shown.
In the first diagram, we have an illustration where the soil immediately beneath that forming
the surface is porous, the next stratum retentive, underlaid by the mixed variety. In this case,
the drains must either be made with regard to the porous soils only, without interference with
the clay; or the main drains must be made completely through the clay, which should be bored
in the lowest or wettest places; this will bring the land into a much drier condition. ‘Where
the retentive soil lies uppermost, as represented in the second diagram, with the porous soil
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g o different source than that of the gravel
R g8 beds before mentioned. It will be seen by
: é‘ &5 the diagram, that the strata assume a
5 B3 basin-shaped arrangement, and that be-
§ 5 oh tween the London clay and the chalk, is

the permeable bed of sands, &c. of the
plastic clay, this receives the water falling
on its surface at b b, and is retained in it
by the retentive nature of the beds above
and below, and is unable to escape except
at the outcrop b, where occasionally over-
flowing springs occur when the bed is
fully saturated with water. If therefore
a well is sunk or a boring made through
the London clay into these sands, as shown
in the section, water will be reached, and
from the tendency to find its level, assisted
by the surrounding pressure, it will some-
times rise to the surface or within a short
distance of it, thus affording a supply of a
pure and softer water than from ordinary
wells. The fountains in Trafalgar Square,

e of the breweries and factories in London, are supplied by these wells. Similar Artesian
s may be formed by sinking still deeper into the permeable beds of the upper and lower
n-sand, which outcrop at the surface at ¢ c. The water of the celebrated Artesian well of

nelle, at Paris, is derived from these lower cretaceous strata.

~veen-m-- Knockholt.
—-—— Sevenoaks.

<oeenooooe-5t. Paul's,

g~ Ordinary Well.
1

t simple rules for discovering Springs near the surface. In the early part of the year, if the
er is ploughed, if a part be darker than the rest, it may be suspected that water will be
» the ground over the spots where springs are concealed. In all seasons of the year, more
1 springs, a greater degree of humidity gives rise to more copious exhalations, especially in
. when the source is lower, they are rarely sufficient, and the only safe guide is a boring;
| of the arrangement of strata in the locality is absolutely necessary.

 LANDS.
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, it will be requisite to cut the drains through the retentive soil, and if the porous stratum
hallow, through that also. In this case, if a valley exposes as at b the outcrop of the
yus bed, the land will be more easily drained; otherwise, if a gully be cut into the porous
as at g, the drainage can be carried to lower levels. Where a tongue of porous soil lies
n a bed of clay, as shown in the third diagram, producing a swamp or morass, a main drain
through the clay at the point », will be the proper remedy.

1g. 4. This figure may afford an illustration of unequal drainage, due to the arrangement
1e substrata; the land over @ will be more effectually drained in consequence of its imme-
ely overlying the mixed porous strata, than at 5, where it covers the retentive bed; either
ace furrows to connect with the part @, or by boring down to m, will render the drainage
orm.

s
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DINOSATURIANS,

Pterodactyle. Iguanodon. Hylxzosanrus, Megalosaurus. Telex

GEOLOGICAL RESTORATIO]

The science of Palzontology treats of the history of fossils, and its principal object is to make known the forms an
zoological relations of the beings which have inhabited the globe at various epochs anterior to our own. This sclen
furnishes the only certain basis for the determination of the stratified rocks, and for clearing np several essential poin
relative to the ancient limits of seas and continents. The presence of fossils of species which belong to the kinds esser
tially fluviatile, serve to indicate the existence of land and river courses; whilst fossils of marine species prove, on tl
contrary, that the strata where they are deposited have been formed either near to or far from the coasts of seas
different epochs. An tnspection of the various strata in which fossils have been deposited shows that, in general,
constant order has existed in their formation. The sea, by which the earth appears to have been covered, havir
rested in certain situations a sufficient length of time to deposit particular straia, and to sustain the life of certa
genera and species of animals, has undergone change; the animals of each period have become extinct, and bee
successively replaced by other forms of life equally adapted to the changed couditions, whose remains are found in eac
stratumn, and are generally limited to, and characteristic of, one formation, although the mineral character may n
always be the same.

Of the two great classes of life, the vertebrate and invertebrate, the latter are more abundant than the former; ar
the forms belonging to the sea far more numerons than those of freshwater. If we divide the three great series
stratificd rocks by the forins of vertebrate life cccurring in them, we shall find that Fishes characterize the primar
Reptiles the secondary; and Mammalia the tertiavy series. Of some of these we shall offer a few illustrations.

In the primary series, the prominent vertebrate forms were fishes belonging to tribes but feebly represented in o1
present seas. Two genera of reptiles only have yet been met with in them, these are the Telerpeton from tI
Devontan beds of Scotland, and the Archegosaurus from the coal measures.

The diagram Is intended to illustrate the restorationd of the more remarkable forms of reptile life, whose remains a
found in those formations which constitute the secondary epoch. The illustration is partly copied from a sketch
Mr. Waterhousc HHawkins, F.G.8., to whose genius und industry the restorations of these animals at the Crystal Pala
are due. With the lower secondary pariod or Trias, appeared new forms of reptilian life,—the Capitosaurns, Noth
saurus, and Labyrinthodon. For some time impressions of foot prints only had been observed on some sandston
belonging to the trias of Cheshire, and to which, from their form, the term Chirotherium was applied, until Profess
Owen investigated and showed that the remains of the teeth and bones found in this depositin Warwickshire, belonge
to a reptile allied to tlie Batrachian order, and from the peculiar structure of its teeth it has been named tl

ABYRINTHODON, and to which the footmarks were probably due,

Next in ascending order we have the group of Enaliosaurians or sea lizards, reptiles with back bones somewh
tesembling those of fishes, and from the structure of the air passage leading to the nostrils, they must have breathe
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ENALIOSATURIANS.

terodactyle. Plesiosaurns. Ichthyosaurus. Labyrinthodon.

T THE CRYSTAL PALACE.

 air like land quadrupeds, bat were cold-blooded like the crocodiles and other reptiles. Of these are represented the
HTHYOSAURUS and the PLESIOSAURUS from the Lias. The former, or fish-lizard, presents combinations of
 maminalian, reptile, and fish structure. The short neck and long tail distinguish it from the Plesiosaurus; its
ge and peculiar eye endowed it with great powers of vision, and the wide mouth and long jaws armed with many
nted teeth, indicate its carnivorous and predatory nature. The PLESIOSAURUS, another singular form from the Lias,
haracterized by its neck of enormeus length supporting a head resembling that of the lizard, furnished with the
th of a crocodile, with a trunk and tall of an erdinary quadruped, the ribs of the chameleon, and paddles similar to
se of the whale. Tho TELEOSAURUS, found also in the Llas and Oolite, was a large extinct reptile, somewhat
embling the long and slender jawed crocodile of the Ganges.

(he PTERODACTYLES, or flying lizards, were covered by scales, and provided with wings, consisting of folds of
n, snpported on the long outer finger.

n the secondary strata, are also found another group of colossal reptiles of great magnitude and extraordinary
ucture, calied the Dinosaurians; the genera of this group combined both crocodilian and lacertian characters, they
 principally inarked by the peculiar construction of their sacral and dorsal vertebrz, by the articulation of the ribs,
1 the modification of the teeth. Of this tribe, Professor Owen remarks, that the principal genera are the Megalo-
irus, Hyleeosanrns, and Iguanoden, the gigantic crocodile-lizards of the dry land; whose pecullaritics of osteological
ucture distinguish them as clearly from the living terrestrial and amphibions saarians, as the oppesite modifications
an aquatic life, characterize the extinct Enaliosaurians or marine lizards. The MEGALOSAURUS occurs in the
ver oolitic strata near Oxford. The HYLAOSAURUS and IGUANODON belong to the wealden deposits; the
mer, or weald-lizard, is marked by its extraordinary dermal coverjng. Of the Iznanodon, Dr. Mantell states that it
1alled in bulk the large herblvorous mammalia, and was as massive in its proportions, for living exclusively on
retables, it must have had the abdominal region greatly developed. Its limbs must have been of proportionate size
1 strength to sustaln and move so enormons a carcase; its hinder extremitles prob .bly resembled those of the
)popotamus, while the fore feet appear to have been less bulky, and adapted for seizing and pulling down the foliage
1 branches of trees; the remains of coniferous trees, arborescent ferns, and cycadeons plants, which are found
bedded with Its remains, attest the nature of the flora adapted for its snstenance. -

I'he inammalia are represented by the MEGATHERIUM, a colossal sloth, whose remains ocenr abundantly in Sonth
nerica. This genus belonged to an extinct family of Edentata, (so named from the absence of incisor teeth) and is
resented at the present day by the diminutive sloths, anteaters, and armadilloes. The gigantic fossil iRISH ELK,
dch far exoeeded in magnitude iny living deer, has been found in the shell marl underlyingr the peat beds of
land, and the Isle of Man; its remains have also been obtained from some pgrts of England.

EYNOLDS, 174, STRAND.
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POPULAR SKETCH

THE VEGETABLE KINGDOM.

SHOWING THE

CLASSIFICATION OF PLANTS ACCORDING TO THE NATURAL
SYSTEM,

WITH THEIR LOCALITIES, PROPERTIES, AND USES.
COMPILED FROM THE WORKS OF LINDLEY, BALFOUR, &e.

PHANEROGAMOUS, OR VASCULAR FLOWERING PLANTS.

EXOGENS.

The largest class in the Vegetable Kingdom. It is distinguished by the following
characteristics:—%. The Wood is exogenous, that is, increasés in bulk by the addition
of new wood on the outside of the old wood, between it and the bark. = 2. The Veins of
the Leaves are netted, and the leaves are joined to the stem, so that when dead they
separate readily at the joint. 3. The Flowers have their: parts arranged in fours or
fives, or some multiple of those numbers. 4. The Seeds have usually two lobes, as in
the Bean, Almond, &c., rarely more, as in the Firs, but never one.

THALAMIFLORZE.
Having Calyx and Corolla ; Petals distinct, and inserted into the thalamus;
Stamens hypogynous.

1. Ranunculaces, Crowroors. Herbs, or rarely shrubs, found in cold, damp
climates. These plants are all, more or less, acrid and poisonous. Lindley enumerates
41 genera, and 1,000 species. (See Fig. 1.) .

2, Di]lenia,cea, DiLLeNIADS. Trees, shrubs, or undershrubs, found chiefly in Aus-
tralia, India, and the warm parts of America. They have astringent properties, and
some species are used for tanning purposes; others afford valuable timber. There are
26 genera, and 200 species.

3. Magnohaceae, Magyoriaps. Fine trees or shrubs, abounding in North America,
and found also in South America, Australia, China, and Japan. Lindley notices 11
genera, and 65 species. These plants have, in general, a bitter tonic taste, and fragrant
flowers. Some species yield by distillation an aromatic oil, similar to the oil of anise;
and others are valuable for their timber. (Fig. 2)

4. Anonaces®, ANONADS, or CusTArp APPLE Family. Trees or shrubs of tropical
countries. Their properties are usually aromatic and fragrant; some speeies yield
edible fruits, and others a kind of pepper. The lancewood of coachmakers is furnished
by a plant of this order. Lindley mentions 20 genera, including 300 species. (Fig. 3.)

5. Menispermace®, MenispEryADSs, or Mooxseeps. Twining shrubs, common in
tropical countries. There are, according to Lindley, 44 known genera, and 302 species.
The properties of these plants are, in general, bitter and narcotic; some are tonic and
others poisonous. Among the former is the root of Cocculus palmatus, or Columba-root,
a valuable bitter tonic; among the poisonous species is Aramirta cocculus, the fruit of
which is known as Cocculus indicus

6. Berberidaces, PerBERIDS. Shrubs or herbaceous perennial plants, found chiefly
in the mountainous parts of the north temperate regions. Their properties are bitter
and acid. The bark and stem of the common Berberry. supplies a yellow dye, and the
fruit is nsed as a preserve. Lindley gives 12 genera, and 100 species.

7. Cabombace®, WATERsHIELDS. American aquatic plants, with floating peltate
leaves. Their properties are slightly astringent. Lindley notices 2 genera, and 3 species.

8. Nymphace®, WATERLILLIES. Aquatic plants, growing in quiet waters. These
plants are mostly confined to the northern hemisphere. The properties of some are
astringent and bitter, others are sedative, and some contain starch. Their flowers are
universally admired. Victoria regia, the beautiful lily of South America, is one of the
largest of known aquatics. Its odoriferous flowers are more than a foot in diameter,
and its leaves from four to six feet in diameter. Lindley notices 5 genera, and 50
species. (Fig. 4.) 3

9. Nelumbiace®, WATERBEANS. Adquatic herbs, with large and beautiful flowers.
Found in quiet waters, in both temperate and tropical regions, but most abundant in
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India. Their nuts are wholesome, and the root or creeping stem is used as food in
China. 1 genus, and 3 species. (Fig. 5.)

10. Sarraceniace®, SirracENiADS, or Sipe-sapDLE Family. Herbaceous plants,
found in boggy places in North America and Guayana. Their uses are unknown.
2 genera, and 7 species.

11. Papaverace®, Porprworts, Herbaceous plants or shrubs, often with a milky
juice. These plants are chiefly European, but are found also in tropical America, Asia,
Australia, and at the Cape of Good Hope. Their properties are narcotic. Opium is
procured from the capsules of Papaver somniferum, and its varieties. The seeds of the
Opium Poppy yield a bland, wholesome oll, which is largely used on the Continent.
Lindley enumerates 18 known genera, and 130 species. (Fig. 6.)

12, Manacew, FumMeworts. Herbaceous plants, with brittle stems and a
‘watery juice. Found chiefly in the north temperate climates. Their properties are
bitter and diaphoretic. Lindley gives 15 genera, and 110 species,

13. Cruciferse, Crucirers. Herbaceous plants, found in all parts of the world.
These plants possess in general antiscorbutic and stimulant qualities. To this order
belong many cf the common culinary vegetables, as Cabbages, Cauliflower, Turnip,
Radish, Cress, &c. Lindley enumerates 173 genera, including 1,600 species.

14. Capparidace®, Carparips. Herbs, shrubs, and sometimes trees. Found chiefly
in warm countries, and abundant in Africa. There are 28 genera, and 340 species.
These plants have stimulant and pungent qualities. Capparis spinosa furnishes capers.

15. Resedace®, Resipaps or WeLpworts. Herbaceous plants, chiefly inhabiting
Europe, and the adjoining parts of Asia. There are 6 genera, and 41 species. Resida
luteola, called Weld (Fig. 7), yields a yellow dye, and Resida odorata is the fragrant
Mignionette. ;

16. Flacourtiace®, Bixaps. Shrubs or small trees, chiefly natives of the warmest
parts of the East and West Indies, and Africa. Many of these plants furnish edible
fruit, some are astringent, and others purgative. The red dye, Arnotto, is obtained
from the pulp surrounding the seeds of Biza orelluno (Fig. 8). Lindley enumerates
31 genera, and 85 species.

" 17. Cistace®, Rock-Roses. Shrubs or herbaceous plants of the southern parts of
Europe and the north of Africa. Some of the plants yield a resinous balsamic juice.
There are 7 known genera, and 185 species.

18. Violace®, Viorerworrs. Herbaceous plants or shrubs, natives of Europe,
Asia, and America. There are 14 genera, and 315 species. The roots of these plants
possess emetic properties.

19. Droserace®, Suxoews. Herbaceous plants of morasses und marshy places.
There are 8 known genera, and upwards of 90 species. The Droseras have an acid
taste, and some are said to be poisonous to cattle; others have dyeing properties.
Dronea muscipula, or Venus’s Fly Trap, is a North American plant, having the lamina
of the leaves in two halves, each furnished with irritable hairs, which, on being
touched, cause the folding together of the divisions (Fig. 9). ?

20. Polygalace®, MiLxworrs. Shrubs or herbs, sometimes twiners, found in most
parts of the world. = They are generally bitter, and their roots yield a milky juice.
Snake-root and Rhatany-root, used in medicine, are obtained from plants.belonging to
this order. Lindley mentions 19 genera, and 495 species.

21. Tremandrace®, Poreworrs. Slender heath-like shrubs, natives of Australia.
There are 3 genera, with 16 species. Nothing is known of their properties.

22, Tamaricaces®, Tamarisks. Shrubs or herbs, found in the vicinity of the
Mediterranean. Their bark is bitter and astringent, and some, when burned, yield
sulphate of soda. Lindley mentions 3 genera, including 43 species.

23. Franckeniace®, Fraxxexiaps. Herbs or under shrubs, found chiefly in
Southern Europe and Northern Africa. They have mucilaginous and slightly aroma-
tic properties. 4 gencra, 24 species.

24. Elatinace®, WATER-PEPPERS. Annual marsh plants, with hollow creeping
stems, found in all parts of the world. Some of them have acrid properties. There
are 6 genera, and 22 species.

25. Caryophyllace®, SiLexaps or CLovEworTs. Herbs, and sometimes suffruticose
plants, chiefly of temperate and cold regions. Most of these plants are weeds, but some
are admired garden flowers, as the pink, carnation, &e. Lindley mentions 53 genera,
and 1,055 species. \ >

26. Vivianaces®, Viviaxaps. Herbaceous or suffruticose plants of South America,
having no properties of importance. 4 genera, 15 species.

27. Malvaces, MaLLow-worts. Herbaceous plants, trees, or shrubs. Found
chiefly in tropical countries, and in the warm parts of the temperate zone. All these
plants are wholesome, and generally yield much mucilage. Some furnish materials for
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cordage, and othiers supply cotten, &c. Cotton is composed of the hairs surrounding
the seeds of various species of gossypium. (See Figs. 10, 11,and 12). Lindley enumerates
37 genera, incl.uding 1,000 species.

28, Sterculiace®, Srercurians. Trees or shrubs of warm climatcs. These plants
are mucilaginous and demulcent; many are used for food, and others supply a material
like cotton. Adansonia digitata, the Baobab tree of Senegal (Fig. 13), is one of the
moat ancient of trees. Its trunk has been found with a diameter of thirty feet, and the
age of some specimens is calculated at 5,000 years, The pulp of its fruit, called
Monkey’s bread (Fig. 14), is used as an article of food. Lindley mentions 34 genera,
and 125 species.. ]

29. Byttneriace®, Byriverraps. Trees, shrubs, or undershrubs, abounding in
tropical countries. These plants are highly mucilaginous, and many supply materials
for cordage. The seeds of Theobroma Cacao, or Cacao-beans (Fig. 15), furnish the
chief ingredient in chocolate. TLiudley mentions 45 genera, and 400 species.

30. Tiliacez, LInpEN -BLOOMS. Trees or shrubs found chiefly in tropical countries
(Fig. 16). Lindley enumerates 35 genera, including 350 species, These plants possess
mucilagi.nousproperties, and many supply excellent cordage material, as Jute. (Fig.17.)

3l. Dipterocarpace®, Dipreraps. Gigantic trees, abounding in resinous juice,
found in India and the East Indian Islands. There are about 8 known genera, and 48
species. A kind of camplior is yielded by Dryobalanops Camphora. Indian copal, the
Gum animi of commerce, is procured from Vateria Indica; this tree also yields the
Butter of Canara, or Pinei Tallow. Y

32. Chlenaces, CuLENADs. Trees or shrubs found in Madagascar. Their pro-
perties are unknown. There are 4 genera, and 10 species.

33. Ternstreemiace®, THEADS, or Teas. Trees or shrubs abounding in South
America, India, China, and North America. There are*33 genera, and 130 species.
The most important plants of this order are those which yield Tes., The black and
green teas of the northern districts of China are obtained from the same species,
namely, that known in Britain as the Thea viridis, while the black and green teas from
the Canton district are made from the variety known as Thea Bokea (Fig. 18).

34. Qlacacez, Oracaps. Trees or shrubs, chiefly tropical or sub-tropical. Little is
known of their properties. Balfour gives 24 genera, and 53 species.

35. Aurantiaceas, CrrroNworrs. Trees or shrubs, remarkable for their beauty.
They abound in the East Indies, and are found in other warm regions. There are 20
genera, and 95 species. The plants of this order secrete a fragrant bitter and volatile
oil, and the fruit has a more or less acid pulp. The orange, lemon, citron, shaddock,
and lime belopg to this order. (Figs. 19, 20, 21.)

36. Hypericace®, Tursans. Herbaceous plants, shrubs, or trees. They are dis-
tributed generally over the globe, being found in elevated and low, dry and .damp
gituations. They yield a resinous juice having purgative properties. There are,
according to Lindley, 13 known genera, and 276 species.

37. Guttiferze, Gurrirers. Trees or shrubs, sometimes parasitical, and natives of
tropical regions, especially of South America. Lindley enumerates 30 genera, com-
prising 150 species. These plants yield a yellow resinous juice, which is acrid and
purgative. Gamboge, employed medicinally and as a pigment, and the Mangos-
tee{\, a.)fruic of the Spice Islands, are produced by plants of this order. (Figs. 22
and 23.

38. Marcgraviace®, MareraviAps, Treesor shrubs, sometimes climbing, oceurring
chiefly in the warm parts of America. Their properties are unimportant. There are
4 genera, and 26 species. g

39. Hippocrateace®, HiprocraTEADS. Arborescent or climbing shrubs. Found
principally in South America, while a few are natives of Africa and the East Indies.
The frait of some is edible. Lindley gives 6 genera, including 86 species.

40. Erythroxylace®, Eryraroxyrs. Shrubs or trees, found chiefly in the West
Indies and South America. Their qualities are tonie, purgative, and narcotic; some
yield a reddish-brown dye. There are 3 genera, and 80 species.

41. Malpighiace®, Marrieuisans. Trees or shrubs, of tropical countries chiefly,
a great number of them being found in South America. Lindley mentions 42 genera,
comprising 555 species. Many of these plants are astringent, and some have stinging
hairs.

42. Acerace®, Marres. Trees, which are confined chiefly to the temperate parts
of the globe. They yield a saccharine sap, from which sugar is sometimes manu-
factured (Fig. 24). There are three genera, and 60 species.

43. Sapindace®, Soarworts. Treesor sbrubs, and sometimes climbing herbaceous
plants. They are natives principally of South America and India. Lindley notices
50 genera, and 380 species. In this order are included the Horse-chesnuts (Fig. 25).
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Many of the plants yield edible fruits, while others are poisonous. The fruit of
Sapindus saporaria is used as a substitute for soap in the West Indies.

44. Rhizobolacea®, Ruizosors. Large trees, of the warm forests of South America.
Some yield edible nuts, known as Suwarrow nuts (Fig. 26), from which an oil is ex-
tracted equal in quality to that of the Olive. Lindley mentions 2 genera, and 8 species.

45. Meliace®, MeLiaps. Trees or shrubs, found ehiefly in the tropical parts of
America and Asja. There are 40 known genera, and upwards of 160 species. The
plants of this order possess bitter, tonie, and astringent qualities, Oils are procured
from some species, and others yield a fragrant balsam.

46. Cedrelaceaa, CeprELADS. Trees, of the tropical parts of America and Asia.
There are 9 genera, including 25 species, The plants of this erder are bitter and
fragrant. Swietenia Mahogani (Fig. 27) supplies the well-known mahegany wood; and
Chlorozylon Swietenia, satin-wood.

47. Vitace®, Viseworrs. Climbing shrubs, inhabiting the milder and hotter parts
of the globe, and abounding in the West Indies. There are 7 genera, and 260 species.
The fruit of these plants, when ripe, is gaccharine. The Grape Vine belongs to this
order. (Fig. 28.)

48. Geraniace®, CraxespiLLs. Herbs or shrubs, distributed over various parts of
the world. The plants of this order are astringent and aromatic; some of the species,
as Geranium and Pelargonium, are remarkable for the beauty of their flowers. (Fig. 29.)
There are 4 genera, and 500 speeies.

49. Linaces, FLaxworTs. Annual and perennial plants, scattered over the globe,
but ‘most abundant in Euzope, and in the north of Africa. There are 3 genera,
including 90 species. These plants yield mucilage and fibre. Flax is procured from
the inner bark of the stalk of Linum usitatissium (Fig. 30). The seeds yield Linseed oil.

50, Balsaminaces, Barsams. Succulent herbaceous plants, with watery juice and
showy flowers. They are found chiefly in the East Indies. Their properties are
unimportant. Lindley mentions 8 genera, comprising 110 species.

51, Oxalidace®, OxaLips, or WooD sorrELS. Herbs, undershrubs, or trees, found
in the hot and temperate parts of the globe, and abundant in North America and at
the Cape of Good Hope. There are 6 known genera, and 320 species. Some are acid
in their properties; others yield esculent roots. ]

52. Tropzeolaces, IND1AN Cresses. Herbaceous trailing or twining plants, with
gay flowers. Natives of the temperate parts of America. Their fruit is used as a
cress, or pickled and used as capers. Lindley enumerates 6 genera, including 44 species.

53. Pittosporace®, Pirrosroraps. Trees or shrubs, found chiefly in Australia.
Many of them are resinous, and of some species the berries are edible. Lindley men-
tions 12 genera, and 78 species.

54. Brexiacem, BREXIADS. Trees, existing chiefly in Madagascar. Lindley
enumerates 4 genera, including 6 speeies.

55 Zygophyllace®, Bean Carers. Herbs, shrubs, or trees, occurring in various
parts of the globe, chiefly in warm regions. Lindley mentions 7 genera, including 100
species. Some of the plants abound in a stimulant resin; others are bitter and acrid.
Guaiacum: officinale is a beautiful West Indian tree, yielding the hard and heavy wood
called Lignum-vite. (Fig.3L.)

56. Rutaceze Ruewortzs. Trees or shrubs, found chiefly in the south temperate
zone, There are 48 genera, and 400 species. These plants have a peculiar odour;
many possess anti-spasmodic properties; and others are bitter, and act as febrifuges
and tonics.

57. Xanthoxylace®, Xanruoxvrs. Trees or shrubs of the tropical parts of
America. Lindley mentions 20 genera, comprising 110 species.  The plants yield an
aromatic, pungent, and volatile oil; some are diaphoretic in their properties, others
are febrifugal and tonie. i ¥

58. Simarubacez, Quassiaps, Trees or shrubs, found in the tropical regions of
America, Asia, and Africa. 10 genera, and 35 species. These plants are all intensely
bitter. Quassia is nsed medicinally as a tonic, and frequently by brewers as a sub-
stitute for hops. . - 3 .

59. Ochnace®, OcHNADS. Undershrubs or trees, growing in tropical countries.
They are mostly bitter, and some of them are used as tonics. Lindley enumerates 6
genera, comprising 82 species. : .

60. Coriariace®, Coriariaps. Shrubs found in small numbers in the south of
Europe, South America, India, and New Zealand, Some of them are poisonous.

1 genus, 8 species.
CALYCIFLORZE.

Calyx and Corolla present; Petals distinct; Stamens attached to the Calyx,
61. Stackhousiace®, STACKHOUSIADS, Shrubs found in Australia, without any
marked propertics. 2 gencra, 10 species.
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62. Celastrace®, SPINDLE-TREES. Small trees or shrubs found in the warm parts
of Europe, North America, and Asia; and also at the Cape of Good Hope. There are
24 genera, and 260 species. These plants have sub-acrid properties, and the seeds of
some yield a useful oil; others are considered poisonous. The bark of Eronymus
tingens furnishes a yellow dye. !

63. Staphyleace®, Brapper-nurs. Shrubs scattered over various parts of the
globe. Some of them are sub-acrid, and others bitter and astringent. They are culti-
vated as handsome shrubs. 3 genera, and 14 species.

64. Rhamnacea, BuckrrORNs. Trees or shrubs, distributed generally over the globe,
and found both in temperate and tropical regions. There are 42 genera, and 250
species. Many of these plants have active cathartic properties; some yicld edible
fruit, and others are tonic and febrifugal.

65. Anacardiace®, ANacarps. Trees or shrubs with a resinous and often caustic
juice. They are found chiefly in the tropical parts of the world. There are 41 genera,
and 95 species. Many of these plants supply varnishes. Anacardium occidentale fur-
nishes the edible Cashew-nut. Although a resinous principle pervades the plants of
this order, yet, in some cases, it is not developed in the fruit, which becomes eatable, as
exhibited in the Mango and the Hog-plums of the West Indies. (Figs. 32, 33, 34.)

66. Amyridaces, Auyrips. Trees or shrubs abounding in resin, and natives of
tropical regions. Lindley mentions 22 genera, and 45 species. The plants yield a
fragrant balsamic and resinous juice, which, when dry, is often used as frankincense,
and is employed medicinally as a stimulant and expectorant,

67. Connaracez®, CoxNaraps. Trees or shrubs of the tropics, and possessing febri-
fuge properties. Lindley notices 5 genera, and 41 species,

68. Legummosae, PeA and Beax Tribe. Herbaceous plants, shrubs, or trees. The
plants of this order are very generally distributed over the globe. The number of
known genera, according to Lindley, is 467, comprehending 6,500 species. This exten-
sive and important natural order embraces many valuable medicinal plants, as those
yielding senna, gum-arabic, catechu, &ec.; important dyes, as indigo and logwood;
many valuable timber trees, as locust-tree and rosewood; and food plante, as the bean
and pea. The properties of the order are in general wholesome, although it contains
some poisonous plants. (Figs. 85, 36, 37, 38.)

69. Moringace®, MoriNeaDs. Trees of the East Indies and Arabia. Some of them
have pungent and aromatic qualities. The seeds of Moringa pterygosperma, the horse-
radish tree, are winged, and are called Ben-nuts; from these is procured a fluid oil,
used by watchmakers, and called Oil of Ben. Lindley notices 1 genus, and 4 species.

70. Rosace®, Roseworts. Herbaceous plants, shrubs, or trees, found chiefly in
the cold and temperate climates of the northern hemisphere, There are 82 known
genera, and about 1,000 species. Many of the plants yield edible fruits, as Strawberries,
Plums, Apples, Cherries, Almonds, &c. (Fig. 39). Some are astringent, others yield
hydrocyanic acid.

71. Calycanthace®. Carvcantms. Shrubs with square stems, and natives of
North America and Japan. Their flowers are aromatic, and the bark of some is used
as a carminative. The order includes 2 genera, and 6 species.

72. Lythrace®, Loosestrires. Herbs and shrubs, natives of Europe, North and
South America, and India. Lindley mentions 35 genera, and 300 species. Many of
the plants have astringent qualities, and some are used for dyeing.

73. Rhizophoracez, Maneroves. Trees or shrubs found on the muddy shores of
the tropics. There are 5 genera, and 20 species known. Some of these plants
have an astringent bark, which is used for dyeing black. Rhizophora Mangle, the
Mangrove-tree, forms thickets at the muddy mouths of rivers, and sends out adven-
titious roots which raise the trunk above its original level, giving the tree the appear-
ance of being supported upon stalks. The fruit is sweet and edible (Fig. 40).

74. Vochysiace®, Vocayaps. Trees or_shrubs, inhabiting the warmer parts of
America. Their properties are imperfectly known. There are 8 genera, and 51 species.

75. Combretaces, MyroBaLaNs. Trees or shrubs, natives of the tropics. Their
properties are astringent, many are used for tanning, and some for dyeing. Lindley
enumerates 22 genera, including 200 species.

76. Melastomacese, MeLasToMADS. Trees, shrubs, or herbs, found chiefly in warm
climates. The plants are wholesome, and the succulent fruit of several iz edible,
They possess slight astringent qualities. Lindley mentions 118 genera, including
1,200 species.

77. Alangiacez, Araxeiaps, Trees or shrubs, found chiefly in India; some, how-
ever, are natives of America. Lindley enumerates 3 genera, including 8 species.
Some of the plants yield edible fruits, others are purgative.

78. Philadelphace, Syrinaas. Shrubs, natives of the south of Europe, of North
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America, Japan, and India. They have no important properties. There are 3 genera,
and 25 species.

79. Myytaceae, Mymmgs. Trees or shrubs, natives of warm climates, but many
are found in temperate regions, while some of the genera are peculiar to Australia.
T'here are 77 known genera, and upwards of 1,400 species. Many of these plants
yield an aromatic volatile oil; many supply edible fruits; and others furnish astringent
and saccharine substances. The leaves of some species are used as tea in Australia.
The species of E:ucalyptus constitute the gigantic gum trees of Australia, some of
which attain a height of 200 feet. (Figs. 41, 42, 43, 44.)

80. Onagrace®, EvexiNe Primroses. Herbs or shrubs, of temperate regions
chiefly. , Some yield edible fruits, and others edible roots. ~Many of them possess
mucilaginous properties, while a few are astringent. There are about 30 known
genera, and upwards of 450 species.

8l. Halorageace®, Marus-taiLs. Herbs or undershrubs, often aquatic, and
found in ditches and lakes in various parts of the world. They have no properties of
importance. 8 genera, 70 species.

. 82..Loasa,ceaa,_CH1LI Nerzies. Herbaceous plants, natives of America, and dis-
tinguished for their stinging qualities. 15 genera, and 70 species.

83. Cucur'b1ta.ce;e, Cucureirs,  Herbaceous plants, with succulent stems, They
are natives of warm climates chiefly, and abound in India. 60 genera, and about 300
species. These plants are acrid, and many of them are drastic purgatives. In some
cases, however, the fruits are eatable, as the Melon, Cucumber, Gourd, and Vegetable
Marrow. . (Fig. 45.) :

84. Papayace®, Paravaps. Trees or shrubs, found in South America, and other
warm countries. The Papaw-tree (Fig. 46) yields an acrid milky juice, which has the
property of rendering tough meat tender; and an edible fruit. There are 11 genera,
and 29 species.

85. Belvisiaces, Bervisias, or NAPOLEON-WoRrTs. Shrubs, of the tropical regions
of Africa chiefly. ’There are 2 genera, and 4 species. Some are used as astringents.

86. Passifloraces, Passion-rLowers. Herbs or shrubs; natives chiefly of warm
climates. There are 14 known genera, and 215 species. Many of the plants yield
edible fruits; others are hitter and astringent; and some narcotic (Fig. 47).

87. Turnerace®, Turxeraps. Herbaceous or shrubby plants, natives of the West
Indies, and South” America. Their properties are unimportant, Lindley notices 2
genera, including 60 species.

88. Portulacaces, PursLaxes. Succulent shrubs or herbs found in various parts of
the world. They have few properties of importance. There are 12 genera, and 184 species.

89. Paronychiace®, Kxorworts. Herbaceous or shrubby plants, found in barren
places in various parts of Europe, Asia, and North America. Their properties are
unimportant. 28 genera, 120 species.

90. Crassulaces, HouseLeeks. Herbaceous plants or shrubs, often succulent,
found in the driest situations, as on rocks, walls, &c., in various parts of the world.
25 genera, 460 species.

91. Ficoides, Ficoips. Herbaceous or shrubby succulent plants, found generally
in warm regions. There are 16 known genera, and 440 species. Some are used as
food; others yield soda.

92. Cactace®, Cacruses. Succulent shrubs, with peculiar angular or flattened
"stems, and usually without leaves. They grow in bot, dry, and exposed places, and
are natives chiefly of the tropical parts of Amcrica. There are 16 geuera, and about
800 species. These plants are remarkable for their succulence, for their great d:velop-
ment of cellular tissue, and the anomalous forms of their stems. Many yield a re-
freshing edible fruit (Fig. 48).

93, Grossa.la,ria,ceae, GooseBERRY and CourRrRANT TriBe. Shrubs of temperate
regions, many of which yield edible fruits. 3 genera, 100 species.

94. Saxifragace®, Saxirrages. Trees, shrubs, or herbs, of temperate climates.
There are 57 genera, and upwards of 900 species. Few of the plants are put to any use.

95. Bruniaces, Bruxiaps. Branched heath-like sbrubs, natives chiefly of the
Cape of Good Hope, with no important properties. 15 genera, 65 species. . ;

96. Hamamelidaceze, Wirca-mazers. Shrubs or small trees, found in various
parts of Asia, Africa, and America. The seeds of Hamamelis virginica are used as
food. 10 genera, 15 species.

97. Umbelliferse, UMBeLLIFERS. Herbaceous plants, often with hollow and fur-
rowed stems. Found chiefly in the northern hemisphere. There are 267 genera,
including 1,500 species. The properties of these plants are various. Some yield food,
others gum, resinous, and oily substances, while others are highly poisonous. The.
species have been grouped into four divisions: 1. The esculent species, as the Carrot,
Parsnip, Celery, Parsley, &c. 2. Those producing milky juices, which concrete into a
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fetid gum-resin, as Assafeetida, Ammoniac, Galbanum, &c. 3. Those species which
supply a carminative and aromatic oil, as Carraway-seeds, Anise, Coriander, &e.
4, The poispnons species include Hemlock, Water Dropwort, &c. (Fig. 49.)

98. Araliace®, Ivyworrs. Trees, shrubs, or herbaccous plants, found both in
tropical and in cold regions. Lindley enumerates 21 genera, comprising 160 species.
These plants are allied to Umbellifers, and have generally aromatic and stimulant
properties. Some species of Aralia yield an aromatic gum-resin.

99. Cornace®, Corners. Trees, shrubs, or herbs, of temperate climates. The
bark of some species is used as a tonic and febrifuge; the seed of Cornus mascula has
been used as food; and the seeds of Cornus sanguinea furnish oil. 9 genera, and 40 species.

COROLLIFLORZE,
Calyx and Corolla present; Petals united, bearing the Stamens.
. 100. Loranthace®, LoraNTns, or MisrLeETOES. Shrubs, usually parasitical. Many
in the tropical regions have showy flowers, which hang from the branches of trees,
presenting a beautiful appearance. Lindley mentions 23 genera, and 412 species. The
bark is astringent.

101. Caprifoliaces, CaprirorLs, or HoNEYSUCKLE TRIBE. Shrubsor herbs, chiefly
found in the temperate’climates. - There are 14 genera, and 220 species. Many of the
plants have odoriferous flowers, and some possess emetic and purgative properties,
The fruit of the common Elder is used in the manufacture of Elder Wine.

102, Rubiace®, CiNcuoxaps. Trees, shrubs, or herbs. The order has been
divided into two sub-orders: 1. Cinchones, natives of the warm regions; and 2.
Galiez, or Stellatea, natives of colder regions. There are nearly 280 genera, and
upwards of 2,800 known species. The properties of these plants are, in general, tonic,
febrifuge, and astringent; some, however, have emetic and purgative qualities, as
Ipecacuanha., Among the food plants of this order the most important is Coffea
aralgica, the Coffee plant, a native of Arabia. The Madder of commerce, used in
dyeing, is produced by the root of Rubia tinctoria. (Figs. 50, 51, 52.)

103. Valerianace®, VALERIAN-worTs. Herbs, of temperate climates, These
plants are strong-scented or aromatic, and some of them are employed as bitter tonics
and anti-spasmodics. There are 12 genera, and 185 species.

104. Dipsacaces, Trazors. Herbs or undershrubs, found in the south of Europe,
the Levant, and at the Cape of Good Hope. Their properties are unimportant. The
heads of Dipsacus fullonum, Fuller’s Teazel (Fig. 53), on account of their spiny bracts,
are used in dressing cloth, Lindley notices 6 genera, including 150 species.

105. Calycerace®, Carycers. Herbaceous plants of South America. Their pro-
perties are unknown. 5 genera, 10 species. )

106. Composite, Composites. Herbs or ghrubs. This is one of the largest
families in the vegetable kingdom, De Candolle’s division of the order, now generally
adopted, is as follows: 1. Tubuliflorse; 2. Labratifloree; 3. Ligulifioree. The plants of
this order are variously distributed over the globe. In northern regions they are
mostly herbaceous, while in warm climates tliey become shrubby or even arborescent.

~ Their properties are more or less bitter, and sometimes astringent, acrid, and narcotic.

.In this order is comprised the following well-known plants and vegetable products-

Artichoke, Thistle, Camomile, Wormwood, Southernwood, Sunflower, Lettuce, and
Safflower. (Fig. 54.) There are 1,000 genera, and 9,500 species.

107. Brunoniacez, Bruxox1aps, Stemless herbaceous plants, natives of Australia.
Their properties are unknown. 1 genus, 9 species.

108. (fcodeniaces, GoopExiaps. Herbs, found in Australia and the South Sea
Islands. Some are eaten as pot-herbs. 14 genera, and 150 species.

109. Stylidiace®, SryLeworrs. Non-lactescent herbs or undershrubs, natives of
marshy places in Australia. Some are also found at the southern extremity of South
America. 5 genera, and 121 species.

110. Campanulace®, BerLworrs. Lactescent herbs or undershrubs, natives
chiefly of northern and temperate regions. The milky juice found ip the plants of this
order has acrid properties. There are, according to Lindley, 28 genera, and 500 species.

111. Lobeliaces, LoseLiaps. Lactescent herbs or shrubs, found both in temperate
and warm climates, Acridity is their prevailing characteristic. Lobelia inflata,
;ndian Tobacco of North America, is used medicinally as a sedative and expectorant.

*he milky juice of some species of this order contains Caoutchouc. There are 27
known genera, including 375 species.

112. Gesneracez, GESNERWORTS. Herbs or shrubs, found chiefly in the warmer
regions of America,  Their properties are unimportant. There are 22 known genera,
and upwards of 120 species. R

113. Ericaces, [Teatns. Shrubs, undershrubs, or herbaceous plants, with ever-
green leaves. The order has been divided into—1. Erices, the true Heaths and
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Rhododendrqns, with scaly conical buds; 2. Monotropea, including the true Mono-
tropas, or Fir-rapes; and Pyrolez, or the Wintergreen tribe. There are 52 genera,
and nearly 880 species. The order contains many beautiful plants, which abound at
the Cape of Good Hope, and are also found in other parts of the world. The fruits of
some of these plants are eatable, as Gaultheria procumbeus, and Shallon, American
shrubs; others have poisonous narcotic properties, as many species of Rhododendron,
Azalea, &c. (See Fig. 55.)

114. Vacciniaces, CrANBERRIES. Shrubby plants, closely allied to Ericacez. They
are natives of temperate regions, and some of them are marsh plants. Some are
astringent, others yicld sub-acid edible fruits. There are 15 genera, and 200 species.

1.15. Epa,cnda.ceae, Eracrips. Shrubs or small trees, allied to Ericacez, and occu-
pying the place of heaths in Australia, Their flowers are beantiful, and some yield
edible fruits. 30 known genera, 320 species.

116. Columelliacese, CorumerLiADs. Evergreen shrubs or trees, natives of Mexico
and Peru. Properties unknown. 1 genus, 3 species.

x 17. Styrapaceae, StorAX-woRrTS. Trees or shrubs, natives chiefly of warm climates.
Lindley mentions 6 genera, and 115 species. These plants are in general stimulant,
aromatic, and fragrant. Some of them yield balsamic resinous substances, as storax,
benzoin, &c., and others dyeing material, :

118. Ebenaces®, Esexans. Trees or shrubs, found chiefly in the tropical regions
and India. These plants are remarkable for the hardness and durability of their wood.
‘Some yield edible fruit. Lindley notices 9 genera, and 160 species.

119. Aquohaceae, Horvys. Evergreen trees, or shrubs, found in various parts of
the world. Their properties generally are astringent and tonic. The leaves and bark
of the holly are tonic and febrifuge, while its berries are emetic and purgative. Its
wood is white and hard, and is esteemed in turnery and cabinet work. Lindley
enumerates 11 genera, including 110 species.

120. Sapotace®, Sarorans. Lactescent trees or shrubs, natives of the tropical
parts of India, Africa, and America. Many of the plants yield edible fruits, while
others supply oily matter. The milky juice of some of the plants contains elastic
matter, as Gutta Percha, which is obtained from Isonandra Gutta (Fig. 56). There
are 21 known. genera, and 212 species.

A21. Myrsinace®, Aroisiaps. Trees, shrubs, or undershrubs, found chiefly in the
isfands of Africa, Asia, and America. Little is known of their properties. 31 known
genera, and 325 species.

122. Jasminaceae, JAsyiNEs. Shrubs, often with twining stems, abounding chiefly
in the tropical parts of India. Their flowers yield fragrant oil, and their leaves and
roots are sometimes bitter. 5 genera, 100 species.

123. Qleace®, Orives. Trees or shrubs, found chiefly in temperate regions. There
are two sections of this order: 1, Oles, with a drupaceous, or berried fruit; 2, Fraxinez,
with a samaroid, or winged fruit. Lindley notices 24 genera, including 130 species.
These plants are bitter, tonic, and astringent, and some yield oil. Olea Europea is
the Olive-tree of the coast of the Mediterranean and south of Europe. The oil of com-
merce is obtained by expression from the fleshy pericarp of the fruit (Fig. 57). Several
species yield a sweet exudation, called Manna. The flowering Ash is a native of the -
south of Europe, where it attains a height of twenty or thirty feet. The common Ash
-(Fig. 58), attains a much greater height; its wood is tough and elastic, and is used
for oars, &c. To this order also belongs Syringa vulgaris, the common Lilac, and
Ligustrum vulgare, common Privet. A

124, Asclepiadace®, Ascrepiaps. Shrubs or herbs, with a milky juice, often
twining. Inhabitants chiefly of tropical regions, but many species extend to northern
«climates. There are 141 genera, and 910 species. These plants have acrid, purgative,
emetic, and diaphoretic properties. The milky juice is generally bitter and acrid,
but sometimes it is bland, and is used as milk. The milky juice of many of the plants
contains Caoutchouc.

125, Apocynace®, Doaranes. Trees or shrubs, usually lactescent, found chiefly
in tropical regions. Lindley enumerates 100 genera, including 566 species. Many of
the plants are poisonous; some are used medicinally as cathartics; and a few yield
edible fruits. The juice of Tabernemontana utilis, the Cow-tree of Demerara, is used
as milk. Many of the plants supply Caoutchouc; and some species yield a dye like Indigag,

126. Loganiace®, LocaNtaps. Shrubs, herbs, or trees of tropical and warm
climates chiefly. The order is divided into three sub-orders:—1, Loganicz; 2, Strych-
nex; 3, Spigelieze. There are about 24 known genera, and nearly 170 species. The
plants of this order are highly poisonous, and possess also narcotic properties, It
includes Strychnos Nuz- Vomica, the Poison-nut, from which Strychnia is obtained.

127. (entianaces, Genriax-worrs. Herbs, and occasionally shrubs, distributed
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generally over the globe. There are two sub-orders: 1. Gentianex; 2. Menyanthes,
The general property of these plants is bitterness, and they are used as tonics.
Lindley mentions 60 genera, including 450 species. (Fig. 59.)

128. Bignoniace®, Biexoxiaps, or Trumpet-flower Family. Trees, shrubs, or
herbs, of tropical regions chiefly, The order has been divided into four sub-orders:
1. Bignoniee; 2. Cyrtandrem; 3. Crescentiem; 4. Pedaliez. There are upwards of
100 known genera, and about 650 species. ‘This order comprises many showy plants;
some are timber trees, others furnish dyes and articles of diet, and a few have bitter
and astringent qualities. (Fig. 60)

129. Polemoniacesz, Parox-worts. Ilerbaceous ar climbing plants, of temperate
climates generally, abounding in the north-west of America. There are 17 genera,
and 104 species. Many of these plants have showy flowers, and some are remarkable
for their development of spiral cells.

130. Hydrophyllace®, Hyproruyrrs. Trees, shrubs, or herbs, of America chiefly.
Their properties are unimportant. Many have showy flowers, and some have stinging
hairs. The order has been divided into two sub-orders: 1. Hydrophyllez; 2. Diapen-
sienese. There are 18 known genera, and 77 species.

131. Convolvulaces, BixowEeps. Herbs or shrubs, usually twining, sometimes
parasitical, and with a milky juice. They occur chiefly in tropical and temperate
regions, The order has been divided into two sub-orders: 1. Convolvulem, true Bind-
weeds, leafy plants; 2. Cuscutez, leafless parasites. There are 45 genera, and upwards
of 700 species. The roots of many of these plants possess an acrid juice, which,
having purgative propertiés, is nsed medicinally. To this order belong the Jalap
plant, Convolvulus Jalapa (Fig. 61), and the Scammony plant, Convolvulus Scammonia.
The roots of some species are used as food, as Batatas edulis, the sweet Potato.

132, Cordiace®, SEBESTENs. Trees, natives chiefly of warm countries. Some yield
edible fruit; their bark is occasionally bitter, tonic, and astringent. There are 11
genera, and 180 species.

133. Boraginace®, Borige-worts. Herbs, shrubs, or trees. The order has been
divided into three sub-orders: 1. Boraginem, natives chiefly of temperate climates;
2. Ehretiee, of tropical climates; 3. Heliotropiem, of both warm and temperate
countries, There are 67 known genera, and nearly 900 species. These plants are.
generally mucilaginous and emollient. Some are astringent, others yield nitrate of

otash,

3 134. Solanace®, Nicursuapes. Herbs or shrubs, natives of most parts of the
world, but most abundant in the tropics. The order has been divided into two sub-
orders: 1. Rectembryz; 2. Curvembrys. There are 66 known genera, and 935 species.
These plants have, in general, narcotic properties, and some are very poisonous. In
some species, certain parts of the plant have poisonous properties, while other parts
are harmless, and are used as food. Thus Solanum tuberosum, the Potato, has slight
narcotic properties in its leaves and fruit, but in the tubers there is an abundance of
starch, and when cooked they are wholesome and natritious, To this family belong
Belladonna, Henbane, &c., also the Tobacco plant, Nicotiana Tabacum (Fig. 62), a
native of the hotter parts of North and South America. The species of Capsicum,
supplying Cayenne pepper and Chillies, and Lycopersicum esculentum, the Tomato, or
Love Apple (Fig. 63), likewise belong to this order of plants.

135. Orobanchace®, Broox-rapEs. Herbaceous parasitical plants, having scales
in place of leaves. Natives of the southern parts of Europe, of Asia, North America,
and the Cape of Good Hope. Lindley mentions 12 genera, and 116 species. The
properties of these plants are, in general, astringency and bitterness.

136. Scrophulariace®, Freworts. Herbs, undershrubs, or shrubs, generally dis-
tributed over the globe. There are 176 known genera, and 1,814-species, These plants
are acrid and slightly bitter, and some are sedative and poisonous. The most im-
portant medicinal plant of the order i3 Digitalis purpurea, Foxglove (Fig. 64). Some
of the species of Linaria and Calceolaria are used for dyeing.

137. Labiate, TaBiates, Herbs or undershrubs, natives chiefly of temperate
regions. These plants are in general fragrant or aromatic, and none of them are in-
jurious. Many of them form agreeable condiments, although none are used for ordi-
nary food. Peppermint, Rosemary, Lavender, Marjoram, Mint, Sage, and Thyme,
belong to this family. Lindley mentions 125 genera, including 2,350 species.

138. Verbenaceae, VEeRBENES. Trees, or shrubs, rarely herbs. The order has been
divided into three sub-orders:—1, Myoporinea, natives of South America, Africa, and
Australia; 2, Verbena, natives of America, tropical and temperate, and found also in
Asia and Europe; 3, Selagine, natives chiefly of the Cape of Good Hope, and found
also in Europe. There are 75 known genera, and upwards of 770 species. Many of
the plants are fragrant and aromatic; some are bitter, tonic, and astringent; and
others are acrid, The bark of Avicennia tomentosa is used in Brazil for tanning. To
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this order belongs Tectona grandis, the gigantic Teak-tree of India, which attains a
height of 200 feet. :

139. Acanthaceaa, AcantHADS. Herbaceous plants or shrubs, abounding in tropi-
cal regions. ‘lhere ‘are, according to Lindley, 105 genera, and about 750 species.
These plants bave mucilaginous and bitter qualities. The leaves of the Acanthus
gave origin to the capital of the Corinthian column.

140. Lentibula,ria,cew, BurrerworTs. Aquatic or marsh hertaceous plants,
found in all parts of the world. Lindley enumerates 4 gencra, and 173 species. These
plants have no prorerties of importance.

141. Primulacese, Primworrs. Herbaceous plants of temperate and cold regions.
There are 29 genera, and 215 species, Acridity prevails more or less in these plants.
They are chiefly cultivated as showy garden flowers.

142. Plumbaginace®, Leapworts or Sma-rinks. Herbs or undershrubs, in-
habiting the sea shores and salt marshes of temperate regtons chiefly. Lindley enume-
rates 8 genera, and 160 species. Some of the plants are acrid, others have tonic
properties.

143. Plantaginace®, Risworrs. Herbs which are often stemless; they are found
chiefly in temperate and cool regions. Lindley notices 3 genera, and 120 species.
These plants are frequently bitter and astringent, and their mucilaginous seeds are
sometimes used as demulcents.

MONOCHLAMYDEZ,

Calyx or simple Perianth present; Corolld wanting; Flowers sometimes achlamydeous.

144. Nyctaginace®, Nvcragos. Herbs, shrubs, or trees, natives principally of
warm regions. Lindley mentions 14 genera, and 100 species, Their qualities are
mostly purgative. Some species are cultivated as garden flowers,

145. Amara,nthacege’ AxaranTtHS.  Herbs and shrubs of tropical and temperate
regions. There are 38" known genera, and 282 species. These plants are mostly
mucilaginous and demulcent. Many of them are cultivated in gardens, including
those known under the popular names of Love-lies-bleeding, Cockscomb, &ec.

146. Chenopodiaces®, Crexorons. Herbs, under-shrubs, or weeds, fonnd in most
parts of the world. There are 67 genera, and 372 species. Many of these plants are used
as esculent pot-herbs, as spinage, beet, &c. Beetroot yields a quantity of sugar, and
Ambrina anthelmintica yields a volatile oil, which is used as a vermifuge.

147, Phytolaccaceze, Puyroraccaps. Undershrubs or herbs, natives both of
tropical and warm countries. They are found in Asia, Africa, and America, The
order has been divided into two sub-orders: 1. Phytolacce®; 2. Petiveriez. There are
12 genera, and about 70 species. These plants have frequently acrid qualities, and act
asirritant emetics and purgatives. Some yield potash.

148. Polygonace®, Buckwaears. Herbaceous, rarely shrubby plants, found in
most parts of the world, but especially in north temperate regions. The order has
been divided into— 1. Polygonew; 2. Eriogone®. These plants have astringent and
acrid properties; some are purgative, and a few acrid. The fruit of Fagopyrum escu-
Zentum (Kig. 65), and other species of Buckwheat, is used as food. One of the most
important plants of the order is the Rhubarb plant, Lindley notices 29 genera, and
490 species,

149. Begoniace®, Brcoxiaps. Semi-succulent herbaceous plants and undershrubs,
natives of warm countries. Their leaves and young stecms are acrid, the roots are
astringent and slightly bitter. Begonia obliqua is sometimes called Wild Rhubarb.
There are 3 genera, and 159 species.

“ 150. Laurace®, Laurers. Trees, and sometimes twining parasitic, and leafless
herbs, or undershrubs. Natives chiefly of the tropical regions of Asia and America.
The order has been divided into two sub-orders: 1. Laurew, true laurels, trees with
leaves; 2. Cassythea, Dodder-laurels, climbing parasitic plants without leaves. There
are 46 genera, and 450 species. These plants are, in general, aromatic and fragrant;
many of them furnish oils, others camphor. some have bitter and tonic barks, and
others supply useful timber. Camphora officinarum is the camphor tree of China and
Japan. Sassafras officinarum is an American tree, the root of which is used in medi-
cine. Cinnamomum zeylanicum is the true Cinnamon tree of Ceylon. The bark of the
tree is the cinnamon of commerce; the root yields camphor. Another species, Cinna-
momum Cassta, supplies the Cassia bark of commerce. The clove nutmegs of Mada-
gasca are produced by Agathophyllum aromaticum ; and Brazilian nutmegs by Crypto-
carya moschata. (Figs. 66, 67, 68.) .

151. Myristicacez, Nurmees. Trees of the tropical regions of Asia and America.
There are 5 genera, and upwards of 30 species. Acridity and aromatic fragrance are
the properties of these plants. The most important species is Myristica officinalis,
a tree of the Moluccas. The fruit is drupaceous, and when ripe opens by two valves,
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displaying the beautiful scarlet arillus, which constitutes mace. Within this is a
dark-brown shell, covering the kernel, which is the nutmeg of commerce. (Fig. 69.)

152. Proteace®, Prorzaps. Shrubs or small trees, natives chiefly of Australia
and the Cape of Good Hope. Lindley mentions 44 genera, and 650 species. The
order has been divided into two sub-orders: 1, Nucumentaces; 2. Follicalares. These
plants have no medicinal qualities of importance. They present great diversity of
appearance, and are cultivated for their beauty and the peculiarity of their flowers.

153. Elaea.gnaceaa, OrLeAsTERS, Trees or shrubs, found in all parts of the northern
hemisphere. Properties unimportant, The fruit of some is eaten, and Hippopkaee
rhamnoides also yields a yellow dye. There are 4 known genera, and 30 species.

154. Pen®ace®, Sarcocouraps. Shrubs, found at the Cape of Good Hope, with
no properties of importance. The gum-resin, Sarcocal, is furnished by some species.
3 known genera, 21 species.

155. Thymel®ace®, Darnnaps. Shrubby, rarely herbaceous plants. Natives of
various parts of the world, both in warm and temperate regions. There are two
sections of the order: 1, Daphne®; 2. Hemandie®. Lindley mentions 38 genera, and
500 species. The bark of many species is acrid and irritant, the fruit narcotic. The
bark of many of the plants is made into ropes and paper.

156. Aquilariace®, Aquinariaps. Trees, of the tropical regionsof Asia, Some
species furnish a fragrant wood called Eagle, or Aloes-wood. There are 6 genera, and
10 species. .

15p7, Chailletiaceae, CuALLETIADS. Trees or shrubs, of the warm parts of Africa
and South America. “The fruit of some species is said to be poisonous. There are
4 known genera, and 10 species,

158. Samydace®, Samyps. Trees, natives cliefly of §ropical America. Some spe-
cies of Casearia are bitter and astringent, There are 5 known genera, and 80 species.

159. Homaliacee, Homariaps. Trees.or shrubs of the tropics. They do not pos-
sess any important properties. Lindley mentions 8 genera, inc'uding 30 species.

160. Santalaces®, SaxpaLwoops. Trees, shrubs, or herbs found in Europe, Asia,
America, and Australia. There are 18 genera and 110 species. Some are astringent,
others yield fragrant wood. The seeds of some species are eaten, and the large seeds
of Pyrularia oleifera, Buffalo-tree, or Oil-nut, yield oil. i

161. Aristolochiace®, Birraworrs. Herbs or shrubs, often climbing, found in
abundance in the warm regions of South America, and found also in temperate and
cold regions of other parts of the world. These plants are generally bitter, tonic, and
stimulant, while some are acrid. The snake-roots of Canada and Virginia belong to
plants of this order. There are 8 known genera and 130 species.

162. Nepenthace®, PrrcHer-prLaNTs. Herbs or half-shrubby plants, natives of
swampy parts in the East Indies gmd China. They have no known properties.
Lindley mentions 1 genus and 6 species.

163. Datiscacez, Datiscaps. Herbaceous branched plants or trees, scattered over
North America, parts of Asia, and the south-east of Europe. Some of the plants are
bitter, and others purgative. Lindley mentions 3 genera, and 4 species.

164. Empetrace, Crowserries. Heath-like shrubs of Europe and North Ame-
rica, chiefly. They have slightly acid properties. 4 genera, and 4 species.

165. Euphorbiace®, Spurce-worTs. Trees, shrubs, or herbs, often having acrid
milk. These plants abound in warm regions, especially in tropical America, where
they are found as trees or bushes, or lactescent herbs, often presenting the appearance
of Cactuses. They are also found in, North America and Europe. In Britain there
are 18 species. There are in all 192 known genera, and upwards of 2.500 species.
These plants are acrid and poisonous. In many cases, the elaborated sap contains
caoutchouc and resin, The seeds of many species yield oils, some of a bland, and
others of an irritating, nature, Castor-oil is expressed from the seeds of Recinus com-
munis. Croton-oil is obtained from the seeds of Croton Tiglium, an Indian shrub.
Cascarilla is the bark of Croton Eleuteria, and other species. The Box-tree, Buzus
sempervirens, whose wood is used for wood-engraving, belongs to this family—as does
the Cassava, or Manioc plant, the starch of which is used in the form of bread.
From the starch of the Bitter Cassava, Tapioca is prepared. .The milky sap of
Siphonia elastica furnishes the bottle India-rubber. dleurites laccifera supplies gum-
lac; and Crozophora tinctoria, a purple dye called Turnsole, (Figs. 70, 71, 72.)

1686. Urticacem, NerrLeworts. Herbs, shrubs, or trees, The order has been di-
vided into five sub-orders:—k Urticeze, True Nettles; 2. Cannabinz, Hemp tribe;
3. Ulmace, Elm tribe; 4. Morea, Mulberry tribe; 5. Artocarpez, Bread-fruit tribe.
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