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rounding the body, and the nature of the
materials composing its surface,

The telescope reveals several large
mountains on the planet Venus, one of
which is stated to be 22 miles in perpendi-
eular height; another 19 miles; a third 11}
miles; and a fourth 10§ miies in elevation,
These thountains are far higher than any
on our glabe.

We can formm some conception of the
awful grandeur of these towering eleva-
tions, by imagining the chain of mountains
boundingthis valley on the east to be raised
up seventeen times higher chan they are
now. Such a mountain scenery would be
worth visiting; while the view from the top
of such an eleyation, would scope in many
hundred miles in all directions.

From careful obseryations of the twilight
observed on Venus, it is believed that its
atmosphere is very dense for some three
or four miles above the surface, and conse-

uently that its atmosphere extends far
above the highest of its mountains, Ifthese
observations and calculations can be de-
pended upon, the surface of Venus will be
in 8 measure protected from the intense

lare of the sun's rays, and consequently
1t can be inhabited by beings not differing
materially in their constitution, from us.
~ Several observers have been of the opin-
ion that Venus is accompanied by asatel-
lite, although seldom seen. A luminous
:Epearqnﬂa has eccasionally been seep a
ort distance from the disc of Venus, ex-
hibiting the same kind of phase as Venus,
and abouft one fourth the diameter of the
planet; it has been observed to move; and
i1ts supposed period is about 11 days, §
hours, 13 minutes, Its distance from Ve-
nus is supposed to be about 259,000 miles.
The inclination of its orbit to the ecliptic
is very great, being about 63{°, The obser-
vations on which these calculations are
founded, being very imperfect, cannot fully
be relied upon, therefore astronomers are
still doubtfnl whether such a satellite ex-
ists, Itis very evident thatif Venus have
such a satellite, it could not very easily be
discovered. The most favorable sitions
of Venus for discovering its satellite, if it
have any, are when that planet is near its
greatest elongations east and west, or
within about 40° of the sun; for then the
amount of light reflected from the satellite
and reaching the eye would be greater than
in any other position.

The transit of Venus across the sun’s
disc, takes place about twice in one cen-
tury. In 1874, December 8th, at 8 hours,
40 min, in the evening, mean time at Salc
Lake, there will be a transit of Venus; but
being after sunset it will not be visible in
this city., There will be another transit
which will be visible in Utah Territory.
The middle of the transit will happen about
8 hours, 48 min. in the morning of Decem-
ber 6th, 1882, mean time at Salt Lake City.
We have already observed, in one of our
former lectares, that a transit of Venus was
the surest and best method of finding the
true distance of the sun from the earth.

Venus revolves in an orbit 433,800,000
miles in circumference, Its average ve-
hour is about 80,000 miles:

locity per
equal to about 1,330 miles every minute
and about twenty-two miles every second

The density of Venus and the earth is about
the same; and bodies will weigh nearly the
samé at their respective surfaces. The
orhit of Venus approaches nearer to a circle
than any of the restof the planets; its ec-
centricity being only about 492,000 miles,
or the 1-138 part of its mean distance from
the sun., The inclination of the orbit of
Venus to the ecliptic is only 3° 23’ 28", 5;
therefore its greatest deviation from the
ecliptic either north or south,never exceeds
seven apparent diameters of thesun, Its
mean apparent diameter is 17”, and its
greatest about 571”. Its mean are of retro-
gradation from east to west, con to the
order of the signs, is 16°, li’, and its mean
duration about 42 days.

MARS,

The mext planet in the order of distance
after YVenus is the earth; but as this planet
has already received a lengthy description,
we will JIBE on to the next in order,
namely, Mars. ' The planet Mars revolves
in an orbit 145,000,000 miles from the sun;
mnsaquant.l% its orbit is 50,000,000 of miles
exterior to the orbit of the earth. Mars is
4,100 miles in diameter. Its ap t diam-
eter varies according to the " position
which it occupies in its orbit, hen in
conjunction with the sun,or in' & line
drawn from the. earth, through the sun,
and extended to the orbit of Mars, it is
190,000,000 of miles farther from the earth
than when in opposition, or in that part of

b\

its orbit situated in a line drawn from the
sun through the earth. The surface of
Mars in opposition appears about twenty-

| five times larger than when in conjunction,

The orbit of Mars is 901,000,000 of miles
in circumference; through this distance it
moves in about 687 days. Its average
rate of veloecity is about 54,650 miles every
hour; this is about 13,600 miles slower
every hour than what the earth moves.—
Mars rotates upon an axis from west to
east in 24 hours and 37 minutes; its axis
being inclined from the perpendicular to
the plane of its orbit 30° 18'; this is nearly
7° greater inclination than the earth’s axis
has; consequently its seasons will be some-
what more rigorous, or intense than ours;
each of the seasons will also be nearly
double the length of ours. The inclination
of the orbif of Mars to the ecliptic is 1° 51’
6, 2; hence it will never be seen to exceed
four times the apparent diameter of the sun
from the ecliptic.

The synodical period of Mars, or the
time which it occupies in going from op-
position round to the same point again is
about 2 years and fifty days. About 36
days before Mars attains to its opposition
it will begin to r e and continune
agpnrant.ly to move contrary to the order
of the signs for about 36 days after the
opposition, the arc of the retrogradation is

ual to about 16° 12'. All the superior
planets, or those bodies which are more
distant from the sun than the earth, when
at and near their oppositions, have appar-
entl e movements. The greater
the distance of the body from the earth, the
the longos the period of ‘He sppareds dee:

e lon e pe 0 apparen .
crlpﬂmf,u;nd the more ﬁ-oquanﬁ

tions hap

The eccentricity of the orbit of Mars is
13,463,000 miles, consequently it is nearl
27,000,000 miles nearer the sun at its pqrz
tljlﬂﬂlliﬂn itl:mn at its apﬁi}dlnn. if‘;um &

escopie appearances of Mars
ble that its surface consists of and
water; it is also very evident that it is sur-
ruu.nd'&d by a v dense and extensive
atmosphere in which numerous clouds
float, a8 in the atmosphere of the earth; it
is further evident that snows are congealed
in the atmosphere of Mars and precipitated
;apon its sur in the polar regions, which
is indicated by the brightness of those

ons, after being exposed to their long

winter of six months. The brightness of | nation

these spotsis ually diminished, by long
exposure to the summer rays of the sun.
The quantity of light on that planet, re-
ceived from the sun, is not quite one-balf
as much as we enjoy. The mass or the
quantity of matter, contained in Mars is
2,680,337 times less than the quantity con-
tained in the sun. The density of Mars is
about 19-20th of the density of the earth;
that is about 4§ times as dense as water,
It would take about seven globes like Mars
to weigh as much as our earth. One pound
of matter on the earth’s surface will weigh
about } pound on the surface of Mars,

JUPITER.

 The next planet beyond Mars is Jupiter;
this is the largest planet in the system. Its
distance from thesun is 495,000,000 of miles,
and the circumference of its orbit 3,110, 000,-
000 of miles. It completes one revolution
in 4332} days; its average velocity is nearly
thirty thousand miles every hour. A faint
idea of the greal distance around the ecir-
uumf;r:élga of this plnnat;iﬁurbit, t;n:y I:ui
acqu y supposing a car to trave
waﬁhuut intermission at the rate of 500
miles per day; with such a wvelocity it
would uire over 16,430 to perform
the grand journey. When Jupiter 1s near
est to the earth, at the time of its opposition
to the sun,its distance is 400,000,000 of miles
from us, A steam carriage, moving at the
rate of 20 miles per hour, would require
2,300 years to pass over that distance.
Even light itself, though it darts 192,000
miles every second, would require 34 min.
and 43 sec, to come from the nearest point
of Jupiter’s orbit to us. When Jupiter is
in conjunetion with the sun itis 590,000,000
of miles from wus; light will pass over
distance in 51 min., and 13 sec, 1If the light
of Jupiter were to be extinguished at the
moment of its eonjunction with the sun,
we should not be aware of the fact until
51 min, and 13 sec. after the conjunction;
whereas, if its light were to be extinguish-
ed at the moment of its opposition we
should be aware of it in 3¢ min. and 43 sec.
after; or in other words let two planets be
situated in Jupiter’s orbit, one in conjunc-
tion and the otherin © ition with the
sun, and let the light o h planets be
extinguished at the same instant, we should
continue to see the planet in conjunction
16 min. and 30 sec. after the one in oppo
sition had disappeared. This may be de.
monstrated by calculating the exact mo
ment of the eclipses of Jupiter’'s moon’s,
when in conjunction and opposition; and
it will be found invariably that the eclipse
will happen 16 min. later when in con-
junction than whenjin opposition, and as
Jupiter is 190,000,000 of miles further off
when in conjunction than in opposition,
it follows that it must take light 163 min.
to traverse that distance. It was in this
manner thatthe velocity of light was first
discovered.

| The diameter of Jupiter is 87,000 riles

| and its circumference is over 273,000 miles.

It has been found to revolve around its
axis in the short space of 9 hours and 56
minutes, This is determined by telescopic
observations of certain permanent apots
upon its dise, which are seen to be ecarried
across the same from east to west, remain-
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ing visible 4 hours and 58 minutes, and
then disappearing for the same length of
time. The equatorial regions of Jupiter
must move with a velocity of over 27,000
miles every hour; this is very nearly equal
to its velocity in its orbit, As that hemis-
phere of Jupiter which is turned from the
sun rotates in the same direction as the

y will such |

this | er beits are subject to

orbitual motion, the velocity from west to
east, at the time of their midnight, will be
greatly accelerated, amounting to 950 miles
a minute, And as that hemisphere which
is turned towards the sun rotates in a direc-
tion from east to west, con to the

orbitual motion, the velocity from west to

east arising from the orbit motion, will, at
the time of their noon be greatly diminish-
ed, amounting to no more than 50 miles a
minute. Theinhabitants of Jupiter, there-
tore, will be ecarried from west to east 900
miles a minute swifler at their midnight
than at their noon. From noon to mid-
night, which is a period of only about 5

hours, the velocity , will increase at an

average rate of about 3 miles a minute, or
16 per second. The decrease from
midnight to uoon will be in the same pro-
portion.
One wvear on Jupiter is nearly 12 of our
yvears; during this time Jupiter makes 10,470 re-
volutions upon {ts axis; consequently there are
10,470 days of about 10 bours long in one of Ju-
piter's years. The rapid rotation of this planet
will have the effect to make all bodies for many
degrees each side of its equator lighter than
what they would be if there were no rotation.
Gravity at the surface of this planet is more than
3 times as great a8 at the surface of the
earth ; this is owing to the bulk and quantity of
mdtter in Jupiter; its quantity of matter is 371
| as much &8 is contained in the earth;
‘while its bulk is 1,38 times greater. A
weighing one pound on the earth, would,
d to Jupiter, waifh 3 pounds and
‘one ounce—the centrifugal foree diminishes the
tof bodies about 1-13, that is, a body which

'wWou h about 13 ds if the planet had
‘no _rota d“ﬂ'ﬂuld we Eﬂﬂlylz pou'ndl; with the
pendulum would make

rotation—while a ¢
4 vibrations on the earth, it would in the same
time make 7 vibrations onthe surface of Ju s
A body would fall through the space of 40 feet 3
inches in one second of time on the surface of
Jupm if he had no rotation; thisfall will be
di at its equator 3 feet 8 inches by the
mtﬂi'uﬁl force of rotation. The deansity of
.JTM about 2-7 of that of the earth, being
1 4-10 times heavier than a globe of water of the
@ 8lze, The density of Jupiter and the sun
i{saboutalike. It would take nearly 1,048 such
worlds as Jupiter to weigh as much as the sun.
The inclination of the plane of Jupiter's orbit to
that of the equator is 3deg. b)s ;3 this incli-
js s0o small that it will not produce
sensible variety of{ seasons. e tor-

rid zone of that planet will be ony
6 deg. 11 min. broad. But as the length of a
on that planet is 7656 miles, the breadth of

the torrid zone will be 4,600 miles, and the diam-
eter of its polar circles will be about the same
length. At the poles there will be nearly 6 years
day and 6 years night, while the day and night in

the torrid and most part of the temperate
zones will not vary much from 5 hours each.

The inclination oL the orbit to the ecliptic is
1 deg. 18 min. 51.3 sec. The eccentricity of the
orbit is 23,810,000 of miles: co uently it s
nearer the sun by about 48,000,000 of miles when
at its perihelion than when at its aphelion. Its
apparent diameter when in opposition is 47}4 sec.
1ts mean arc of ation is 9 deg. 54 min.,
and its mean duration about 121 days. The
equatorial diameter of Jupiter is 6,300 miles
longer than the polar diameter ; this is oceasioned
by its rapid rotation on its axis, which would
have a tendency to draw away the matter from
the polar regions and form a protuberance in the

equatorial. Water, in running from its poles to-

wards its nmlgu.t-ur would ascend on an average,
over one in perpendicular height, for every
11 miles on. Should the planet cease to

rotate its equatorial oceans would rush to the
north and south, forming two great polar
oceans, several thousand miles in depth.

The apparent diameter of the sun asseen
from Juprt.;arls 6 min.9 sec., while at the
earth his ap t diameter subtends anangle of
32 min. 3sec. which is over b times greater; the
sun's disc, therefore, will appear at Jupiter 27}
times Jess than what he appears to us, conse-
quently the intensity of solar light and heaton
the surface of Jupiter will be 27}4 times less than
on the earth.

A large and powerful telescope will expand the
dise of Jupiter to about the size of the full
moon, and 1t is as clearly and distinctly seen as
the full moon to the naked eye. Its disc
is distinctly marked with belts of light and
darkness, extending from west to east
around the whole circumference of the plan-
et; the darker belts are pertions of the sur
of the planet; the brighter ones are believed to
be elouds, tloating in its atmosphere. The W
ch.mnﬂ-i rev
] es more and at other times less of the

ks beneath. These belts being parallel
to his equator are no doubt produced by the great
atmospheric currents from east to occa-
sioned by the rapid rotation of that planet from
west to east, combined with the nop.hurlrf and
southerly currents to and from the poles. These
currents near the suriace of the tropical regions
of Jupiter will be much more d ted vo the
east than the trade winds of our globe, because
of the great velocity of the rotlgom while for
the same cause the upper currents towards the
les will be much more detlected to the west
han the similar ones of our globe. Therefore,
the clouds would have a tendency to range
themselves in zones or belts I?urnual to its equator;
as they are actually seen by the telesco The
narrowest of these belts that can be ly
t.hem will be about 1,000 mﬂlﬂ Tj;ltg.‘ﬂmfa tﬁt
broat}m occupy At of the
breadth of the dinc.mlnd consequently must be
11,000 miles broad.

Jupiter is attended by feur satellites or moons—
the distance from the surface of the planet to
the first is nearly 220,000 miles, and its magnitude
is about 1-6 greater than our own, therefore its
a Plﬁt magnitude will be n?tar than that of
I;£0 full moon. The distance irom the planet’s
surface to the second satellite is 375,000 miles, and
its real magnitude is equal to our moon,

therefore its ammnt disc will be nearly three/

times less than that of she full moon. The dis-
tance of the third satellite is 624,000 miles; its real
magnitude 1s somewhat over 1-2 greater than that
of our moon; itsap maguoitude, therefore,
wil. be aboutl 1=8 u: tnst O Lue fall muon, 1he
distance of Lhe fourth satellite from the suriace

diameter is about 1-8 greaver than ibe moon,

therelore i1he apparenl magnituae oOf ils disc

will be about thirteen tlmes less thsn the Tall
Iﬂﬂﬂﬂ; .

| The nearest moon 1o Jupiter revolves around

{ hlm, in 1 day, 18 hours, 27 minutes, 55,506 sec-
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onds. The second satelllte orma i!§ revoln

tion around the 8d., 13 h, l4dm,
36,393 8. The third in 7 d.,3 b., 42 m , 33.562 sec;
and the fourth in 16 d., 16 h , 31 m,, 40,702 s. Bach
moon during its period exhibits all Lbe phases
seen in our moon; 86 thut tke inhabitantis of
the primary see each moon, during its period,
«f tne shape of a thin crescent, atterwards
halved, then gibbous and full. The periods of
these satellites are such that all of them can
never be on the same side of Jupiter at the
same time, one at least mus: be on the oppo-
site side from the other three, hence,there will
always be one mn ear its full when the other
three happen to be near their change, or in
conjanction. But sometimes there will be two,
and sometimes threée moons near their full
All of these appendages will serve to render the
nocturnal scenery of the heavens as seen from
Jupiter d and deligbtful,

All bodies on the suriaces of Jupiter’'s satel-
lites will 'ﬂn.‘th much less than what they
would weigh at the surface of our earth; for in-
stance one pound of terrestrial matter, i1f trans-

1o the surfaces of those satelilies, would
on the first or on the one nearest, to the pri-
m weigh but 1 ez, 0,36 dr. On the second
satellite it wonld welgh 2 oz, 0.27 dr., On the
third it would weigh 2 oz, 14.10 dr. On the
fourth, it would weigh 1 0z,, 14.34 dr.

If the density of the earth be equal to 1, the
density of the first satellite will be equal to
2332, —The density of the second will be .458629.
Tnna. o1 the third ,42554; and that of the fourth
P, . | .

ltthe volume of the earth be equal to 1, the
volome of the first satellite will be egual tn
0316885, The volume of the second ,0.776G246-
Tnat of the third, .0773472; and that of the
fourth, .0434780.

It the mass of the earth be taken as one, the
masg n. the first satellite will be equal to
J0644177.—Tne mass of the second 008637727,
T"hat of the third .032399202; and that of the
fourth, .015858607,

These salelliles rotate upon their axes from
wesl lo east, pranum} in the same time that
they revolve arounnd Jupltér; and copsequently
like onr moon, l.na{ alwaysa turn the same
hemisphere lowards the'r primary.

Our deseriptions of these four planets have
necessarily been very brief. Much more might
have been sald upon these Interesting subjects;
but the time ited for the continuance of
this serles of lectures, compels us to include
within as small & com a8 possible, Lthe most
nt.ritlng and mmteresting particulars, pertain-
ing to the grand sclence of the heavens.

AGRICULTURAL.

THE Pacific Rural Press says that,
never in the history of the State (Cali-
fornia) has so greatan area of land been
plowed and planted as this season.
Plowing and planting bave been push-
ed through almost continuously since
the first rains; and never before in
California has there been so little inter-
ruption of this work either from rain or
for the lack of it. Bat it adds that
the secret of abundanee is due to the

face | avoid

of its primary is abcut 1,131,000 miles; its real

spring rains, and should they be any-
thing like abundant the high prices

which are sure to continue, will make

the present the most prosperous season,
in its agricultural results, of any which
has preceded it in the history of Cali-
fornia.

It says that the importation of butter
to that State from the Eastern States is
a reproach upon the farmers of that
country.

THE Massachusetts Ploughman gives us
someideaof the inconvenience to which
farmers are put in that region through
the hoof and mouth disease which has
been prevalent there; this, of course, is
in addition to the loss to which this
disease has subjected them:

1‘ “It is not positively known whether the

severe frosts we have had will destroy the
virus or poison, or not, but if it does ordi-
narily, the manure under the barns where

| the disease has existed, has not, in all cases,

been frozen, and it is very probable that
meving it with oxen on the road would be
the means of conveying the disease fo sound
cattle which should travel there. It is,
therefore, best to be on the safe side and to
lnfacﬁng the roads, and unless those
who have had the disease in the barns will
be cautious and ayoid driving on the road
for the present, thechances are that we shall
have thomdim bgfrpa;gatad.h If t.{ht is I&t;t
B en ore May, when the cattle
grgu o pwns, oSl f vy
iffic per e Lo stop
at all, Better nut.P:nrm lots where it is
possible, in teaming the manure out, for if
you do not, the neighbors will have a right
to ‘make a row’ abeut it.”’

MASSACHUSETTS has in her laws the
following section on the care of stock:

‘‘Whoever shall deprive of necessary
sustenance any horse, ox, or other ani-
mal; and whoever having the charge or
custody of any such animal, either as
owner or otherwise, shall unnecessarily
fail to provide such animal with pro-
per food, drink, and shelter or protec-
tion from the weather, shall forevery
such offense be punished by imprison-
ment in the jail, not exceeding one year,
or by fine not exceeding two hundred

and fifty dollars, or by both such fine
and imprisonment.”’
& S“WALKS AND TALKS,” in the American

Agriculturist, in speaking of the much
mooted subject of thick and thin seed-

ing of land, saye: if he had land that
he thought was not rich enough to pro-
duce 15 bushels of wheat per acre, he
woutld not sow over 1} bushels of séeed,




