B. EDMOND PERRIER is the Di-

rector of the Muscum of the

Jardin dJdes Plantes in Parls, a

member of the Academy of Sci-

cnce angd a great :aut.hﬂrity in several.
Lranches of natural history. In addition:
to these distinctions Mr. Perrier hLas
cthers, such as the possession of an imag-'
iaation and of a delightful sense ol.
humor. His littie bo -k just published in
Paris, *‘Life on the i‘lanets’” has attiract-
cd a great deal o! attention becanse it

s the work of a really learned man who,
l.as given himself for once to the joys of
s pecuiation. It is not c¢ften that anythingZ
<0 entertaiming is set before the reading
public.

The great questicon, "What is going on in
ine other planets?” is answered by a man
WwWio at any rate knows as much about it
as anybody else, however little or mueh
that may be. He reasons everything and
shows us what we might expect to see on
the journey from Jiercury to Neptune
with a special chapter on the Martians.
He is a naturalisi * more accustomed {0
tura his eyves toward the earthr than to-
ward the heavens™ and he knows how
sclentists scorn speculation, but after all,
why should he not allow himseif his little
dream? Dreams are not a crime, and in
this case contradiction is difficult

The basis of his argument is srmple,
the earth IS a planet llke the rest, pre-
sumezably once a part of the sun, also like
the rest. All that it has produced has
been the result of the immutable prop-
ertles aof matter and of wvarious forces
working upon them and could not have
been otherwise.

The properties of matter are known,
forces can be measured. Xnowing ap-
proximately the intensity of various forces
on different planets, why can we not cal-
culate thelr sction on matter?

1ife must begin under the same con-
~&itlons on all the planets. Made up
of infinitesimal atoms it must S',A'e ap-
peared throughout the planets waAlmever
the necessary atoms could be brought to-
gether. The sun and the planets being
in realitv but one body these atoms must
behave everywhere in the .Same manner,
and wherever simlilar conditions are
found there will be similar resulta.
Where conditions are dissimllar resuits
will differ in & manner that we can per-
haps calculate.

Life, we may sav, has appeared on all.
ithose planets 1he temperature of whichi
has permitted atoms {o come together'
10 foim iiving bodies and to grow. It
is in the water that life begins. There-
fore it can have developed oniy on planets
where the water wruld neitier freeze nor
hojil. 17ur us (he Y.oiling point is twice
s high as on Ma-s and not nearly as
aixr as on Jupiter. \We are able by
o oculating whether the atmosphicre on

panet is lighter or Jenser than ours to
eternine Lhis. We know, thereiore, to
Tremdit with, that life xyould develop on
Jlars withiin more restricted limits than
«nh eartih., whiie the coitrary would be:
roe {or Jupiter., ‘

XNow comes the guestion. What plane:s
Teatuin water ueither freezing nor boil-
ing?” The conditions under which thei
iiznets weire boen varied greatly., In the:
cuter circle of oir system are the oldest!
1iancis, thrown off from the rim of the:
~un at the beginning of things. The;
z=mallest, Neptune, is {ifty-five times the’
gsize of the earih; the largest, Jupiter. is'
300 tim~s as iarge as we. PBut Neptune '
‘s the heaviest and it weighs less than,
zlass or any mineral found on the earth.f
saturn, the lizghtest of these larger worlds,
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Conditions Resemble Those dri“_;'the tarth, Says.-Edmond Perrier, Direcior

of the Museum of the Jardin des Plantes, So He Constructs a Picture

of What He 1ninks Peopl.é, P
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lants.and Animals There Logk Like.
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sence of water. The planet weighs in
proportion much more than the earth,
and Mr. Perrier supposes it to be full
of gold. The absence of swwater, the thin
atmosphere, and the high temperature
1mnalie the existence of life there im-

poscsible, and we are now reduced to!

three planets out of the eight which
compose our system.
Venus, the Eartnh, and DMars show
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planet.
as on the Earth.

An Artists

rlace encugh: light, weight, the aptitude
of certain substances which composge liv-
ing bodies, to contract under certain in-

fluences, or to feed themselves and-grow

and change and bring about certain chem-~
ical reactions and to transmit the'char-
acters they have acaquired. C o

These causes are not peculiar -t"o-'an.y__—qpe
They act on Mars and ‘on Venus
‘““ The poles of the two

Fdea . of Frof.

“have not yet appeared.
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the bushes, the. fields and the forest
feed a multitude of animals. But all
these forms of life differ.from ours in
details which we can, to a certain extent,
define.” )

Venus, belng almost exactly as large

-

.and a8 dense as the Earth, weight must

hdve - had dbout " the same “effects there

'as with us.’ But she_is nearer the sun
and her mean temperature is about 150

degrees Fahrenheit, so much more vapor

' rises from the waters than with us and
“thle air is always misty.

Animals and
plants have acquired dimensions and pro-
portions much like those of our tropics,
tut they are crowded in the polar regions
where tlie temperature, at the poles, can
drop-to freezing .point; the regions around
the Equator are burned by. the sun and

.probably are desqrt, unlilke the Earth.

On the other hand, the orbit of Venus

1s almost circular, instead of elliptic, and

aonsequently the seasons differ little

 from one another. = Morgover, Venus Is
" younger than the Earth. Life would seem
'to be in-about the same conditions as on
‘the Earth during the secondary, or even

the primary,. geological period. In those
periods we know that our vegetation was
luxuriant, even in the polar regions.

The flora and fauna of Venus can then

. be inferﬁred,_' and Mr. Perrier, from the
. store of his learning, gives a careful de-
" seription- of the animals which filled our

earth ages ago, and which probably

I'crowd the seas and forests of Venus to-
. day. In the ocean the coral insects labor
and sea-horses and fishes, which are more.
' like sharks .than like our ordinary {fish,

swim about. On the land enormous ba-

'-trac_hians flourish. - Birds are hardly born
' Yet, and there are at best onlvy a few
~1little mammals, who give no promise of

what they will become.

All ‘the wvariations which require time
In one respect,
‘however,” Verius probably surpasses us.
The year is only 224 days long, but be-
cauce the seasons are so much alike in-
sects live a ‘long time, develop slowly.

FPerrier’s Conception of the Martians.

plished on Venus. This lack means- the:
absence also of bees, Dbutterflies, per-|
haps of ants and of other insects which}
depend partly or entirely on flowers for
their food. il

Venus, then, is the home of insects like
grasshoppers, or gragon-flies, or roaches, |
grown  to an . enormous size; of large |
batrachians, frogs as big as our cows, of
innumeratle and gigantic reptiles like

i the Earth is, and will always be warmer
than our planct, there is 1o reason to

without chirpings or rustlings in the for-
ests, but inn the oceans thiere must gleam1
innumerable phosphorescent creatures. |

Altliouz Venus is nearer the sun than

i
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doubt that step by step she will become |
more like us as we are to-day. The

foreeg at work on her are the same that;

developed us, and they work under similar |

> -
Earth. Her Winters arc more severe and

her Summers wvarmer comparatively?
than ourz. The vear is longer., and its
scasons gre more marked. The Northern
Hemisphere has a much longer Summer
than the Southern, arnd there must De
considerable difference between their flora
and fauna. It is a country of cxtremes.

The sea animals are murh like ours, ex-
cept that coral insects are few, and that
the fishes are more modified and even
pbetter adapted to their environment than
with us. Eels and lampreys and shars
have given way to fishes like the cod
and the perch, with the sense of hearing,.

On Venus, with its steady temperature
and mild seasons, birds and mammals,
animals whose Dblood retains an invarw
able temverature, would not be likelyv to
appear so early as on the earth. On
Mars, on the contrary, titey would prob-
ably appear soorner than on the earth.
ard would soon push out the great rep-
tiles, being better able to withstand at-
mospheric changes.

The extreme variation of the seasons on
Mars favors the development of things
which quickly mature. These are, in the
animal kingdom, insects and, in the vege-
table Kingdom, flowers. Mars is the land
of flowers and butterflies. Since the lglLt
and the hcat are less than on the earth,
the colors are those of our northern re-
gions rather than of our tropics, and
since the seasons are longer than ours,
they grow larger. Grass, too, grows
higher and fruit bigger.

The f{orce of gravity is comparatively
weak on a small planet like Mars so little
effort was necessary to walk or to run,
and reptiles were soon able the raise
themselves aud hop about as they dld
on the carth in past geological periods.
Because of this lack of weight birds ap- -
peared early and have thercfore de-
veloped in great variety. :

The chaugeablc temcerature of the plan-
et and the rapid evaporation of -water -
(wwhich boils at about 100 degrecs) un~
doubt-dly called for thick skins or heavy.
plumage or fur, o that we may infer the -
exlstence on dMurs of birds and animals”™
gorgeous in the wealth of their coverings,
Bt our lieavily built animals do not ex-
ist. The animals of a planet wheore grav-’
ity Is so slight would not need muscles:
and would resemble graceful creatures
like antelopes. As for the birds, tney
must, in the thin atmosphere, have de-
veloped large lungs and be canable of
wonders of song.

This is the Martian landscape as drawn -
by JMr. Perrier. There are flowers and:?
hirds and insecls of a beauty undreamed -
of among ug, and in a light like that of
our most exnuisite dusk there are songs
such as we can nLever hope to hear. It is
the planct of grace and beauty.

Are there men like ourselves to enjay
th:is charming home? Indeced yes, savs:
Mr. Porrier, or, if not exactly like us, at
Icast obviously »nur first cousins. 11, #:.
Wells in ** The War of the Worlds '’ mads
his Mactians like cuttle-fish, wlith round
aray hoqdies, a sort of face with a chin-
and leng gropir~ tentacles. e did them
great injustice, sayvs Mr. Perrier.

T'he forces at work on Mars would no °
more pull the cuttie-fish out of the sea
and develop its intelligence than they did
Jit the ecarth. The c¢ause whnich maae
man on the earth have created a similar
being on Mars. )

The hand of man, which helped him to
climb and helped him to fight, is ihe
cause o¢f his superiority on the carth,
}le did not have to use hils jaws 10 de«

and reach large proportions. Since they
live long,. one.generation comes to know
another, the older teaches the younger,
and thex become intelligent, after the
fashion of our bees, wasps, and ants.|

Frogzgs as Big as Cows and Enormiass Grasshoppers arnnd Fluasch Insccts oz VYVeoemas.

Flush Fliowers a=mnd cawutifual Piumage on ~NMars.

Buttgrflies and Buds of

would float on our ocean, were our geas
laree encugh.

We do not know the temperature o<
these planets, but their lack of -weight
wmakes it seein probable tha*t they arve
vomprosed largely of gases and liquigs.
Tt is poszible tr, helieve thiat these planets
vooled less rapidly than tie earth and
«till have great internal heat. The oceans
~f Neptune and Uranus would, perhaps,:
be capable of producing life, so far rs;
weat 15 concerned, but it is to be doubted:
& the chemrienl coniposition of thosej
preans won'd consiitute a suitabdble en-~
sironmrent. The olements swhich have Leen”
nopessary et life ¢n the earith planet,!
*1d ther2fore presumably are necessary
n {.e others, coen: net 10 e preseint.
Tie four great otuter 1larets are. then,
¢ninhahited, accerding 1o Qi Perrier,
Jhexr may becorme inhabitcd in time, bHut
e thunks it hmprobable. 17 itheir light
veight were due (o on initese tempera-~;
are, capable of roeping the elementis
. hich compose 1l ¢m in a state of vapori-;
atfon, then. indeed. life would in iime;
velap. But if that woere the case they
ould be luminous in themselves, white as,
r matier of fact thesv can orniy reflect the
Juamn. The 1ght wdizhvt ineans, most likely,
‘the absence of the chemical elements!
which arce esstntizl to the growth of life,

The four inaner planets., Afars, the
JZarth, Venus, and Mercury, are sepa-
rated from their larger sisters by an
enormaus distance. and. by the circle
of the asteroids. They were horn much
later, wlien the sun had apparently
passed through a period of transition
and of contraection. At anyv rate, the
planets within the ring of the asteroids
suddenly became quite different from
those without the ring. They are much
smaller, nave few or no satellites, are
surrounded by an atmosphere, and are
made up of solid masses on the sur-
face of which appear, except on Mer-
¢iry, a number of occans.
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'iconditions much alike. Ar.
. ¢an see no reason to doubt that life
' exists on our nearest neighbors as it
- loes here, and since everywhere the

; Earth development.

‘gercm"s atmosphere is thin and
Bo.clear that we can suppose the ab-
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Perrier

same laws are at work, modified by

Lthe srame forces, he constructis a pic-

ture of bDoth those planeis.

We Lknow the causes {hat underly the
They are common-

planetz have caps of ice which melt
regularly; both have an atinosphere, a
little lighter in Mars, a 1ittle heavier in|
Venus; salt oceans, rivers, lakes of fresh;
It rains, it" snows; it halls, it
thunders, it storms as with us. Seaweeds
live in the oceans, grass and trees have
invaded the Iland Wwherever there was
_enough water to support vegetation and

water.

! The psychologist would not have to dif-

ferentiate, on \'enuss_, between intelligence
and instinct. ’

The dampness of the atmosphere on |

Venus favors the growthh of ferns. The
development of flowers from the niore
pPrimitive forms of plants must be slow

and probably has not yet been accom-.
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those which once filled our earth, ichthy-
Man is |

osauri, pterodactyls, iguanodons.
absent; indeed the race of mammals may
not yvet have appeared, in even the hum-
blest form,

Life on Venus is not beautiful. With-
out butterflies, filowers, or birds, it has
also po moon and ihrough its misty air
no stars can be seen. The night is silent,

conditions,
ter planet.

I\Ia'tjs,’ on the other hand, s quite Adif-
It is
much further frédm us than Venus and
twice as far from the sun as our sister
planet. The mean temperature of Mars is l
about 40 desgrees, but it varies between |
rhuch greater 'limits than that of the|

ferent from 'us in many respects.

She is pre-eminently our sis-

fend himself or to carry thing=s. so byp
degrees his jaws grew smali and the
shape of his head altered, giviag the
brain room to grow. ‘The same causes
worked, tnevitably, on Mars, N

The Martian is like us, therefore, with
some differences which we may infer.
lie is very tall, because the force of grav-
ity is so feeble; he is very fair. with blue
eyes, because there is ro little light or
heat: hiz jaws are narrow and the top
of his head is l1arge, because he nas bheen
evolving away from the animals for a
much longer peiiod than we. The Mar-,
t‘an noses would be lognz and the ears
large. The Martian's lungs uand conse-
quently his chest would be enormous, on
account of the thin atmosphere, and his
legs would Le very slender. becausze little
cffort is needed to walk., There would be
small beauty about them, to our wayv of.
thinking, except for the inteiligence of
their expression.

Intelligent they are, of course, {ar be-
vond auytbing we can imagine, =ince
Afars is fu greaily our elder. The forces
of natur> we wre just discovering have
been utilized by thein for untell cenera-
tions.  Ilven proportionately 1o their age
they are probabiy more anavantced than
we, Tor the stimiggle for existeintce on the
narrower limnits of Mars must have been .
fiercor thyn on t,'l‘ﬁe carth.

But theve is no struggle now. Aasters
f nature, itheyv can restore {he wvaste of
the body by ciemical means ond are ing
dependent of the fruit of the land. ex-
cept lor their pleasure. Disecase has long
since becn conquered and old men know
the hour when their forces witl fail, and
await the end calmly, as sages should.--

Poverty rnd war. the folly of ostenia-

tion, thre need of law ana government ho -
longer ar> knowil. The vlanet holds now

all the nopulation it needs and all are,
nhilosophers and brothers. Perhaps, how. -
ever, sp=uillates Mr. Terrier, some Mar-

tian \Wagner has drawn a j.dcture of tha.-
almost mythological past when men knew

violence and hate and greed and has ‘nade

a. splendid tetralogy in which at least,

vere we dropped suddeniy on Mars, wer-
might fina ourselves at home.



