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WHENCE COME METEORITES? 

M STANISLAS MEUNIER, the collaborateur of M. 
• Daubree, at the 'Jardin des Plantes, has worked 

with much assiduity during the past two years at the 
analysis of certain of the meteorites contained in the now 
important collection of these bodies in Paris ; and in a 
recent number of this journal an account was given of a 
view propounded in Cosmos by M. Meunier as an answer 
to the question, Whence come Meteorites ? 

Whether M. Meunier's theoretical conclusions are to be 
looked on with the same favour that we heartily accord to 
his practical work is what we are about to discuss. 

Briefly stated, his view is, that the character of the 
meteorites that fall on the earth has, during the short 
period embraced by human history, undergone a change. 
He supposes that formerly--by what he deems to have been 
a providential arrangement for the supply of metallic iron 
to our earliest ancestors, ere metallurgy had become an 
art-the meteorites that fell were of iron. Subsequently, 
and in our own particular age, stony meteorites have 
been descending to us of what M. Meunier terms the 
type commun. We may, perhaps, more accurately de
scribe them as fine grained mixed rocks often presenting 
spherular structure, and consisting of magnesian and 
ferro-magnesian silicates, associated with small quantities 
of augitic and felspathic minerals, nickeliferous iron, and 
ferrous monosulphide (troilite), the last two sporadically 
disseminated in variable amounts. 

These, then, are the meteorites that are falling now. 
Already M .. Meunier thinks he sees the beginning of a new 
order of meteoric falls, though he does not give a single 
fact to show that such is the case, in the occasional visit to 
our earth of what he calls "the lavas " of the type of the 
meteorite of Stannern (which fell 22nd May, 1808), and of 
the carbonaceous meteorites, like that of Cold Bokkveldt 
(of 13th October, 1838). The former of these two very 
dissimilar kinds of meteorites consists, we may state, 
chiefly of a mixture of augite and anorthite, with a 
scarcely discernible amount of nickel-iron ; in the latter 
kind graphite and solid hydro-carbon, strange to say, are 
met with, mixed with enstatite or olivine. These M. 
Meunier tells us are to be the meteorites of the imme
diate future. We fail, however, to see that these are less 
our contemporaries than are those of the type commun, 
except, indeed, that there are fewer of them. After they 
have had their day, our children may begin to look out for 
granitoid rocks, and perhaps even for portions of strati
fied deposits; and if we are disposed to ask" What next?" 
we must push M. Meunier's hypothesis to the logical 
conclusion his modesty seems to shrink from, and leave 
it to our remoter descendants to search diligently among 
the meteoric falls of their time for the fossil relics of 
organisms that may once have flourished on a now demo
lished world-providentially, let us suppose, reserved till 
those latter days, that they may reveal the answer to that 
keenly debated problem which Sir .David Brewster linked 
with the hopes of the philosopher and the faith of the 
Christian! 

For M. Meunier supposes meteorites to be the shattered 
morsels of a satellite smaller than and perhaps subordi-
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nated to the moon, which has run its course and been 
broken up by those internal throes of volcano and earth
quake that form the true "defectus solis varios lun::eque 
labores" which are in turn, according to M. Meunier, to 
break up Moon, and Earth, and Sun himself. 

The fragments of this satellite he believes to be now 
careering in every direction, retrograde as well as direct, 
around our world, and gradually falling into its surface ; 
the iron masses, as possessing the greatest specific gravity, 
having already descended ; the rest following and to 
follow in the order of their densities. Certainly, we may 
observe, in limine, that this satellite must have been a 
very minute one, or its metallic ingredient in very small 
proportion to its other materials, if the iron meteorites that 
have reached the earth in historic times represent in any 
considerable proportion the amount of that ingredient. 
And it is not very easy to see what is to bring to the earth 
masses of matter, however small, moving in orbits round 
it, unless it be the retardation caused by their coming 
into contact with its atmosphere; an influence that would 
of course act in precisely the inverse manner to that 
assumed by M. Meunier, as the masses of lowest specific 
gravity would be the first to succumb to it. 

But what are M. Meunier's grounds for this hypothesis f 
Does he explain anomalies in the moon's motion by it? 
Or does he rest it on what would certainly be at least 
a plausible ground for linking the meteorites by some 
close bond of attraction and direction of motion with 
the earth-on the fact, namely, that over one region in 
India, near to the greatest mountain protuberance on 
our globe, the recorded falls of meteorites are more 
numerous than on any other spot ? a fact, however, that 
we believe has an altogether different explanation. M. 
Meunier does not even hint at such arguments as these. He 
goes to tradition, to a fragment of h:schylus, and to such 
comparatively modern evidence as that of an Icelandic 
Saga. In the former allusion is made to the well
known stone-strewn plain of the Cran, north-west of 
Marseilles, which according to the ancient myth was the 
scene of the contest between Hercules and the Ligures, 
when Zeus rained down a shower of stones to aid the 
hero. Now, if a myth venerable four centuries before 
Christ has any bearing on the question, this passage 
would certainly seem to hint that the grele de galets, 
which M. Meunier quotes from Bouillet's translations (in 
the original it is vuj>as ,rrpoyyJr,.wv 1rfrpwv), records a 
familiarity in those ancient days with falls of stones 
rather than of masses of iron, and certainly the quotation 
M. Meunier gives from a translation of the Edda might 
embody an allusion at least as happily to the aurora or to 
an eruption of Hecla as to a fall of meteorites. M. Meunier 
does not allude to the meteorite of Troy or of h:gospotamos 
or to the image of the Ephesian Artemis; and these were 
surely stones. So was the meteorite of Emesa, and if it 
be meteoric, such must be that other venerable fetish the 
Caaba stone. We need not perhaps discuss M. Meunier's 
wonderful attempt to connect by etymology the Latin sidus 
with the Greek ull!rypos, if this is what he implies by saying 
that ui/Jrypos had the double meaning of a star and of 
iron. But dismissing these cloudy reasonings, we may con
sider two other arguments brought forward by M. Meunier. 
One of these consists in the paucity of the number of 
iron meteorites that have been seen to fall as compared 
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with that of stones of which the falls were witnessed : 

the proportion being only about 4 or 5 per cent. Thus 
in the collection at the British Museum we have ro6 

specimens of iron (siderites and siderolites together) 
indubitably meteoric, of which four only were seen to 
fall, while there are r79 of meteoric stones, of which 
only five have not been seen to fall. Surely, however, 
we have a sufficient explanation of this in the nature 
of the bodies themselves. The one, a mass of solid 
iron, besides possessing far greater permanence than a 
soft and porous rock permeated by small . particles of 
readily rusting metal, would, if lying on the ground, be 
at once recognised by any one familiar with the metal, 
and would be preserved for use or as a curiosity; while 
the meteoric stone so found would equally naturally be 
neglected, unless the finder knew a meteorite as well 
as M. Meunier. Hence the iron meteorite is both 

better preserved and more surely recognised; and 
hence though its fall is a far rarer event in nature than 
that of the meteoric stone, our collections are com
parntively rich in iron meteorites. That the American 
Continent has furnished so many meteoric irons to our 
collections is, no doubt, due to the ignorance of the uses 
of iron on the part of the ancie1it inhabitants of that con
tinent, and to the comparatively unpeopled nature of the 
country. It is in the United States, and scattered over 
the plains and valleys of Mexico, or lying unrusted under 
the clear dry air of the Cordilleras of the Andes, that 
most of these iron masses have been found. They afford 
an ocular proof that, though after a longer or shorter time 

such irons must :sink into a shapeless mass of oxides, 
yet under favourable conditions they can and do last 

through long generations before this destructive process 
is consummated. Indeed, if they do not, what becomes 

. of M. Meunier's main argument? And if they do, the 
anomaly of their coming into our collections, while the 
stones, the fall of which has not been witnessed, are 
absent, does not seem so inexplicable. 

M. Meunier advances another argument in support of 
his theory founded on the similarity of composition of 

certain meteorites that he has examined, and _in which 
l;ie recognises what he terms a stratification of different 

recurring varieties. 
Assuming the correctness of this statement, we fail to 

see its logical connection with his theory. It is no new 
fact in the mineralogy of meteorites, whether of stone or 
iron, that the same minerals and combinations recur in 
them, and that certain of them look like chips from the 

same block. It is on this very account that a com
munity of origin for those belonging to each group of 

them, if not indeed for the whole of even these groups 
themselves, has been so long suspected. But is not this a 

community of origin that links them not only one with 
another, but probably also to other bodies in space, and 
that by a much further reaching chain than one which 
would bind them down only to our tiny orb and its 
satellite ? Indeed, the very remarkable parallelism 
between their constituent elements and those which have 

been revealed by prismatic analysis as existing in activity 
on the surface of the sun, gives to this question of the 
origin of meteorites an interest of that expectant kind 
which holds us, as it were, listening for the announcement 
of what may be the next new discovery in solar physics--

some fact that may illuminate as by electric light the 

whole solar system, and, clearing up the mystery that 
surrounds the comets, the zodiacal light, the solar corona, 

and even our aurora, may tell us why the " fiery tears of 
St. Lawrence" and other meteor showers do not descend 
on us as v,rf,a!Jer 1rirpoov, and even explain the source 
whence the meteorites do really come. vVe shall then be 
able better to decipher the characters in which the history 
of the meteorites is written, a history which assuredly is 

engraved, though in hieroglyphic language, on these 
messengers from space to our world. Expectation of this 
kind should surely invest our reasoning with the kind 
of caution which befits men who, feeling in the twilight 
after a " quest" of this kind, are conscious that they 
cannot be very far off from touching it in very truth, 
and, as it were, with their hands. We venture to think 
that M. Meunier has not, on this occasion, succeeded 
in attaining to the object of that quest. 

N. S. MASKELYNE 

WHAT IS ENERGY? 

I I. 
IN our first article it was shown that energy, or the 

power of doing work, is of two kinds, namely, energy 
due to actual motion, and that due to position. We ended 
by supposing that a stone shot vertically upwards had 
been caught at the summit of its flight and lodged on,the 
top of a house ; and this gave rise to the question, vVhat 
has become of the energy of the stone ? To answer this 

we must learn to regard energy, not as a qiwfity, but 
xather as a thing. 

The chemist has always taught us to regard quantity 
or mass of matter as unchangeable, so that amid the 
many bewildering transformations of form and quality 
which take place in the chemical world, we can always 
consult our balance with a certainty that it will not play 
us false. But now the physical philosopher s teps in and 
tells us that energy is quite as unchangeable as mass, 
and that the conservation of both is equally complete 
There is, however, this difference between the two things 

-the same particle of matter will always retain the same 
mass, but it will not always retain the same energy. As 
a whole, energy is invariable, but it is always shifting 
about from particle to particle, and it is hence more 
difficult to grasp the conception of an invariability of 
energy than of an invariability of mass. For instance, 
the mass of our luminary always remains the same, but 

its energy is always getting less. 
And now to return to our question,-- What has 

become of the energy of the stone? Has this dis

appeared? Far from it; the energy with which the stone 
began its flight has no more disappeared from the universe 
of energy, than the coal, when we have burned it in our 
fire, disappears from the universe of matter. But this 
has taken place :-the energy has changed its form 
and become spent or has disappeared as energy of actual 
motion, in gaining for the stone a position of advantage 

with'regard to the force of gravity. 
If we study this particular instance more minutely, we 

shall see that during the upward flight of the stone its 
energy of actual motion becomes gradually changed 

into energy of position, while the reverse will take place 
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