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Zy‘}’ ef ace,

The following Essay originally appeared in the Philosoph—
ical Magazine for November and December 1854, J have been
induced %o epumish 1in a seepcwa% form, at Tlas umleq:gom
both revision and addition; and the lunar theory of the origin
of meteorites has been noticed at some 1@%3%71.

The 5a%cﬂqgw and Jables have been constructed al consid—
erable trouble; and as ?mifng 119 far %he mos? com«ple’ce 3&

published, may be found useful to those who collect, or Take
any interest in %how bodies.

Through the nature and haracteristics of this class of
phacnomena are much betler understood than formerly, the

%heow%iccﬂ and cosmical «po,v% is still open 1o discussion.

% @, G,

Manchester, November 1855.




Observations on Meleorolites or (Aéro—

lites, considered _@cqgmjoh{ccﬂ@, Statisti—
ca%, and @osmicc&ly,

R is many years since any atlempl has been made Yo give
a comﬂe%e list of well—authenticated meteoric falls; wcmﬂy )
indeed, M. @av’(sch of Vienna has wuishe& an in%ews’(inﬁ
accound, as well as calalogue, of the meteoric ivons and stomes
in the Imperial Musoum of at city; and Professor Shepard
of the United States has also given us a list of the meteorites in

his own collection, as well as a hesis on HAmerican meleoriles;
bt 7 am g'g*nom‘n% of a@%hinj a«peproachinj a comepb%e or
compendious catalogue of the falls of these bodics.

The accompanying calalogue has been carefully comgpiled
from wvarious sources; where possible, concise particulars, not

‘guch as old wvolumes of 7(710 @hﬂosoﬁliaﬂ Jransactions; j(’he Z’?hﬂosoﬁica’[
Magazing Brewster's gngycloqoae&ia, article “Meteorite”; Barlsch’s, S'hcjo—
ard’s and @ﬂaclm’s Ca’(c&qgues; ’(hc volumes of ’fha ‘(Brﬁish (Association; Sil—

liman’s jownc&; Zszm;a%es Z{endus; Annales de € 771'm1'e ot de %sfgue, vol,

345 Mcholsmls jowrncﬂ of @hﬂosoﬁly; @wfessov Clark’s Thcs{s on Jron




o*nly as to date and 1oca1i@, are given, but mention is also
made of weighls, specific gravity, appearances, elc; and sov—
eral wnaly%icofl and statistical tables are added, which may
not be wi’(hou’( impor%wnce in %he pvese*n% as well as fu’mw
consideration of this subject.

Greal care has been taken Yo avoid erroncous dates or confu—
sion of localities; and gueries are occasiondb annexed, where
%hcw wants evidence to es’(a%ish fully ’(71@ au%hen%ici@ or cor—
rectness of the fall.

T is more cs«peo«.’a‘l@ my «peresefn’( o'ly'ec% 1o i‘nws%iga,%e some
of the results arpcwetn%ly indicated %3 these Tables, constructed
purposely from the general catalogue; and 7 shall consider the
subject, first geographically, i, ¢. with regard to the geograph—
scal distribution or ouzposi%ion of adrolites on ’(h@ s«.wfaw of
the globe; seconﬁy, statistically, with reference Yo dales and
numbers; and thirdly, if 7 may use the Term, cosmically.

Considerable allowance must be made in the following, as
indeed in all considerations ws?ec%ifnj %hese si*n\gu(lcw bodies;

Meteoric Masses; and suncla:y o’thev :pwio&im’ls, %o’ﬂl scientific and 11"(@’@@,




bul T am of opinion thal the number of falls now brought
together in a tabulated form will be sufficient o furnish us
with some evidence, if indeed only of a negative kind, %o
start from. The three following tables would indicate a prelly
eguable occurrence of meleoric falls on Hhe surface of our carth,
a point by no means without importance. Due allowance must
of course be made for wvarious counleracting influences, such
as preponderance of sca and uninhabited countries in corlain
latitudes, and want of historical or scienlific records among

paﬁiculav nations, oic,



Ny

Table &,

Countrics, Stones, | Troms, | Total, | Hverage lat—
tude, ©
France 3 1 35 46 N
Ireland and Greal Britain 20 1 21 53 N
Bavaria, Frussia; Germany | 38 6 4 51 N
Jungary, Bohemia; (ustria 28 5 33 48 N
Switzerland 2 2 %6 N
iom%a¢c1y, Biedmont, Sia‘ly; 33 1 3 43 N
Haly
Z‘?ov’fujol and Spcu'fn 9 9 go N
gwopeafn %&ssia 78 1 15 5 N
Finland and Siberia 4 3 z 63 N
Sweden 1 1 6o N
Asia Minor, Crele; Turkey | 10 1 1 yo N
Eoypt, rabia and 7V Wfrica | ¢ 1 z 0 N
D&«%a@, Fersia and Central | ; 2 3 35 N
sia
ja?cm and 6111'11@ 23 23 18 N
Ceylon and India 19 3 22 20 N
United States 18 3 54 35 N
_@wmdcm& 1 2 3 65 N
West Indics and Mexico 2 10 12 25 N
Sandwich Tslands 1 1 20 N
South dfrica 2 2 4 08
Java 1 1 08,
&m’fh America 1 8 g 20 &,
Canada 1 1
Totals | 268 84

352




12 Jable B — Showing the number of Meteoric
@eposi’(ions recorded, arranged according 1o zones

of Katibude, Torth,

Between N Latitude 5° and 10° =
Between N Latitude 10° and 20° | 18
Between N Latitude 20° and 30° | 35
Between N Latitude 30° and 40° | 25
Between N Latitude 40° and 50° | 120
Between N Latitude 50° and 60° | 68
Between N Latitude 60° and 20° | o

I~

| |52

1z Jable G — ghawinﬁ ’Che pvoroq’%ion of falls, for
several countrics, %71@% m{gh’( be suqo«posecl 1o occur,
making due allowance for 9(716 relative extent and
poyula’a’on of cach, ’Caﬁinj France as ’Cha standard
or unit of comparison, and commencing wi’(h ’(he
4 year 1290,

The number of meteoric falls recorded for Great Britain,
France, Germany, Austria and Taly, is thus shown Yo hawve



Actual number, | Compuled number.
France 19 19
Great Britain and Ireland | 1 12
gpm'n 5 g
Germany 12 13
Hustria 4 13
Thaly 1 %
gu«o«;oecm %&ssia 12 3L
United States 18 8

boen sixly—soven, in a period of sixly—four years. Jaking the
area of these five countries at goo,000 sguare miles, and that
of the carth's surface at 197 millions, we oblain 220 as the
number of annual falls likely, in the ordmary course of events,
o be observed, were the whole surface of our globe peopled
with an European densily of population and a similar degree
of civilization,

Jaking, however, into consideration That one—half of
mankind is allernalely experiencing the darkness of night,
when they are not so likely o observe the descent of Phese
bodies or mark ¥he exact spot where they reach the carth’s

surface, we may fairly, instead of 220, assume 400 as more

mcwly the number of falls 'liﬁely Yo occur under the above—




named conditions, What proportion 400 may bear To the entire
number that fall, it is nol casy o conjecture, though afler
mature consideration, 7 am inclined To think that number will
exceed one—third of the whole: T is desirable 1o bear in mind
the probabilily of a not uncgual distritution of meteorite
falls on the surface of the carlh, because it might appear
from a loo supwﬁoia‘l or limited examination, thal such was
not e case, a view, indeed, apparenily adopled by Professor
:.She?wr&, in some remarks he published in 1850, respecting the
“Geographical Vistribution” of these bodies. Fe considers that
there are some regions of Yhe carth’s surface, or cerltain zomnes,
towards or in which there is a tendency o “concentration in
’(he &?osﬁion” of meteoric matler; and he instances ?aﬁicuim
countrics, as Canada, Portugal, Spain, South Taly, Sicily,
Bungary, Denmark, Sweden, Norway, and Northern Russia,
which furnish few or no inslances of meleoric deposition.
(s regards Norway only can his vemarks strictly hold good,
as will be admitted on a fpemsol of ’(he localities given in
:See Table 5., and ke a, p. 20
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the catalogue accompanying this paper: that there are some
irreqularitics mo one wul Je@, 3& considering the strange
nature of, and the pheanomena exhi bited by, these bodies, and
making duc allowance for various causes 1iﬁe1y Yo affect an
observable uniformity of deposition, it is only remarfable
how uniformly they have everywhere boen observed.

Brofessor Shepard correctly lakes for the United States
the parallel of 32° N as the line of greatest average meteoric
deposition, and for Europe that of 46° N

& line drawn through the centre of greatest meteoric de—
epos%%ion in America would, if 199'010%3@3 so as o include the
like centre for Europe, form, with the ordinary parallels of

latitude, an angle of aboul 120° or 11°.
J shall now g,uo% Brof. Shetpwr&’s own words:—
“If then 1 appears hal these aérial strangers alight upon

our ecw’(h in such 3¢ea% pW?O*ncuvwnce over limited areas, can

we ‘he%o a&mi’ﬂiug %’ho,% ’(here epresi&es over %‘heier descent some

sFor mention of some less imqooar’can’f, j(houjh not less curious, 1'we3u1wi’ties

concerning %71@ fau and nature of me%eoeri’(es, sce Note 1, at 9(71@ end,

11




ogreal law, or in other words, that these falls take epiace in
accordance wilth some fixed 701@11. The «p«resctn’c stage of our
hnowledge may, indeed, be inadeguale Yo develope what that
ep‘lwn actually is; but when we sce so marfed an approach, by the
courses of our meleoric regions, Yo the isothermal parallels for
the same zones, and again, an observable coincidence belween
the trends of the meleoric regions and the iso%y*namic lines, we
are strongly templed Yo refer the forces of greatest activity
concerned in the phacnomenon, to a union of thermal and
magnelic action; although i is, at the same time, Possi ble that
more powerful local attractions in the surfaces concerned,
than exist clsewhere, may also exerl some influences over The
&posi’(ion of these singular bodies.”

7 need not say more ‘Y@S*P@C%i‘nj %his epcw% of %he su?gjec%,
excepl Yhat T must differ from Prof. Shepard, and give my
facts and reasons for so doing.

R would indeed be strange should these bodies — varying in
size and weight from half an ounce Yo 30,000 1bs.,, sometimes

containing no iron at all, and occasionally composed of nothing

12




but iron, having an omig,w direction 3emm°lb- from cast 1o
west, and a velocity of fifteen to Phirly miles in a second, — be
attracted by particular countries more than others, or arrange
themselves in zones pcwaud to the isothermal or iso%ynamic

lines.

The nest point I shall draw atlention o, are the variations

in the number of falls taken in fve—yearly periods, from 1295
up Yo 1854:—

From 1395 Yo 1800 are described...

From 1800 Yo 1805 ave described...

From 1805 Yo 1810 ave described...

From 1810 o 1815 ave described. ..

From 1815 Yo 1820 ave descritbed...

From 1820 Yo 1825 ave deseribed,..
Falls...
From 1825 Yo 1830 are described...

From 1830 b 1835 are described, ..

From 1835 %o 1840 ave described...

From 1840 to 1845 are described, ..

From 1845 Yo 1850 arc described. ..

From 1850 o 1854 are described, ..
Falls...

Jotal...

3




This gives an average of cleven for cach of the twelve guin—
g,wfnfnia'l pevioa’ls, or mcwly two per annum; but one more fall
is rocorded for the first moicty of the sixly gyears than for
the seccond, though one might hawve expected rather o marked
increase during the second perio&, owing 1o the increase which
has Taken place during the last guarter of a century in popu—
lation and intelligence, as well as facilitics for procuring and

&issemina’(if@ ifnfoqua%ion,

Indeed, as bul one fall is vecorded for cach of the years

1852, 1853, 1854 and 1855, and bul two for cach of the years
18432, 1848, 1849 and 1850, while some years present us with
tree, four, and cven fve instances of falls, one is almost
led Yo imagine a temporary if not absolule falling off in the
freguency of these phacnomena; whether this may be owing
Yo accident and chance, or to the existence of some unhnown
cause or cycle, we must, from want of more data, at present

remain igfnomn%,

The following Table, presenting an analysis of the total
number of Anown falls T have been enabled 1o collect or hear

4




of, arranged according lo the falls for cach month, from
the yoar AD 496 Yo 1855, shows some curious if not indeed
imtpo«"com’c rosults,

14 Jable D

Fhonth, 3
jomum:y 10
?e?owa@ 15
c7\/ﬁcwc11 17
&pﬁ’ﬂ W5
May 13
jww 18
First Ha’[f—:yeaﬂ\y total aLg
Ty 195
@u\gus% 15
Seqo’(em%ev 16
Octoher h
November 16
December g
Second haif—:yecwb total | 8 9.5
‘ N B, @(wmye ‘ 15.0 ‘

R is rather singular how nearly cgual the number is for
cach half—yearly period; but the most important hing Yo no—
Yice is The greal falling off for the months of December and

45




January, and the almost corresponding increase for June and
]uly; the two former together only show 19, while the two
latter 3755 OF aboutl double,

i 4 may be argued, thal this is in conseguence of the Jo;ys
being 1on3ev in summer %hcm in winter, w7li1e, howewver, %hew
is bul 16 per cenl. more daylight in November than in Decem—
ber, the falls of meleorites are, it is scen, move than 5o per
cenl, move, and while %hefre are ten falls vecorded in JJan—
uary, there arve fifleen in ?c%ma@, and seventeen in Mardh,
mon%hs whm %71@ Ja_ys are still mcwly as shor%. November
shows considerably more also than December. The difference
existing between different countries, in latitude and longitude,
will also tend rather Yo cgualize the difference that occurs in
%he duration or simullancous commencement of mj’ﬁ at any
par%icu‘l«w pew’o& of %he year. ﬂa ten faus for janum:y are
sepma& over, be it observed, a vory long epefrioﬂ. There appear
o‘nly o be four instances in %he last hundred years, (See Note

sMonsieur Marcel de Sevves, in %He H@nnales de € himic ot de %51'51‘@,
vol. 85 9. 262, remarks, that out of sixty—five falls, two-thivds were in

Tune, ju@ and &ujus’(,

16




2.)

ﬂew is doubtless %hen some o%hcfr and more im«po‘r%cm%
reason reguired to accounl for this marked decrease in the
number of adrolites observed in December and Tanuary, as
well perhaps as for the larger number of falls which hawve
occurred in June and Tuly.

Let i be borne in mind thal the carlh in her orbit at Hhose
epwio&s of the year, is on the sides of the winter and summer

solstices ws?oec%«iwly , 1. ¢ in pew’?ldian and a;ﬂldian.

7 shall reverl o this part of the subject, and now pro—
ceed To the consideration of the following Table which 7 hawe
constructed, rather roughly indeed, from the reports of Bro—
fessor Bowell, drawn up for, and published by the British
Association, in e volumes of its Transactions for the years
1848 Yo 1853 (AT best Mhese vesulls can only be velative and
atpeproxima%iw.

Column A. denotes the total number of luminous meteors
described (or recorded and paﬁicularize&) in %he above—named
reports; and column B, the number only of the most remark—

7




ame ones/’

i Table € — Luminous JMeleors,

Months, | & | B. | Fercentage of large ones.
January | 100 | 13 6.8
February | 102 | 18 180
:Mm*ch uz |z 6.0
Gpril | 256 |15 63
May 41 8 20.0
Tune 88 | 12 126
July 3 | 20 55
&uﬁus% 4320 | 25 0.6
September | 515 | 25 2.9
October | 320 | 22 3.9
November | 420 | 24 17
December | z00 | 19 6.1

On comparing this table with Table D, one is struck with

several comepcwa%iw dissimilarities of wesul, The marRed
poverly of meteors observed in March, May and Tune, does

4 not agree wi%‘h ’Che number of aérolites observed for ’(he same

s&téh as jﬂlose having a 1cwigw amoawn‘? size ’(hom %11@ 191@%@’( jujoi’(w,
j('Flose accompwnieol @ audi ble exp’[osion, or such as arc described as having

CL‘P?T oaéheol ‘PG‘Y %iculwrly near %11@ suy f ace O:‘)C %h@ car %11,

18




months, as given in Jable D, where March and 7\/(:05; hawe

over ?he CI#V@‘Y@@ wum%w, f or %11¢ ‘Wh01¢ ~:‘yGCW,

In Table &, Docember has nearly as many as Tuly, Septom—
ber and Oclober; and more than Tanuary, February, Mardh,
@tpm"l, May and Tune. This may tpwhaps be the vesull of
chance, bul not so when we take the months of Gugust and
November (Table €); Phese two months show a decided and

CUCN CNOTMOUS ?vetpon&wcmce in %he number of luminous me—
Yeors observed, owing principally to the periodic displagys which
usually Take place from the gth o the 131 of cach month,

Referring mow o Jable D, it will be observed that he
number of meteoric stomes or adrolites ascertained %o hcwe
fallen for these fwo months, does nol exceed the average of
the whole twelve months.

This deserves some altention, since oul of more than 150

meteorites (w aé’vo‘h”(es) whose precise date of fall are well
ascertained, Phere ave bl four (see Table F) which fell on ang

of the twelve days included between the gth to 4th days of
August and November respectively, From this we ave, T think,

19




Justified in drawing the conclusion, that, with mangy phaefnom—
ena in common, there does exist a distinetion between meteoric
stones or aérolites and luminous meteors: This distinction one
may suppose to be somewhal of the same character as hat
oxisting between planet and comel; the former composed of
matler in a solid form and trwo'l‘vifnj round ’(he sun in orbils
less euiep%ica‘l than the latter, bul more so than those of the
larger plwne’(s, the latter having also a gascous or «peer’ha«ps

fuid nature,

Some a%%emr%s hcwe been made 1o ascertain %he orbits of %he
«pwioc’lica‘lly TeCUTTing meteor showws of @ujus% and Novem—
ber, and Brofessor Olmsted caleulated %’ha% %he one scen on %hc
night of the 13th of November 1833, had its aphelion near the
ecw’(h's orbil, and iis pew'?zelz’on wi’(hitn %he orbil of mevcuty;
that is, its mean distance from the sun lies within the ecw’(h's
orbit, (See Mote 3)

Frof. D Olmsted, in an article on the subject of meteors, in the 26th

volume of the American jowfnol of Science, P. 132, 18 s’fyonj@ of opinion

%Ha% ’(ch is a &iﬂevence in %hc nature and origin of abrolites and shoo%{nﬂ

S%M”S,




An examinalion of Jable 7. is favourable To the idea thal
there may be periodic epochs for aérolites as well as for lu—

minous meleors. This, if rue, would cw%ai‘nly be a new and
impoﬁwn% s’(wp 3@1’%&1 towards a jus% consideration oj: ’chese

bodics, and determines for them a place in our solar system.

7 have just expressed the opinion that there exists a dif—
ference betwcen aérolites and luminous meleors or meteoric
showers, and based %ha% opinion epcw%ly on %he fact %ha% %heﬂre
is no increase in the number of aérolites or meteoric stones
which have fallen to the carth at Hhose periods mos? remark—
able as epochs fov luminous meleors; and on comparing %he
aérolite epochs (see notes a and b, Jable F.) with hose for lu—
minous meleors, this opinion is still further borne out, There
is, howewver, a'lis%im%’ly one exceep%ion, and %ha% is JNovember
27—29, an epoch arpcwen’d_y common %o both classes alike. T
remains, however, Yo be scen if their periods as well as epochs
agree, and whe%hev ’(hose years in which %'he aérolites fall are
also unusually rich in meleors. (See Note 4.)

If we connect aérolites with the system of the asteroids,

21




allowing thal the carth, o the pew’o& of apbelz’afn or greatest
distance from the sun, is most liable To come near or in contact
with them, we must also consider them, like the asteroids, as
having a greater mean distance than the carth from the sun,
1. ¢ as lyifng pyinci«pally wz'%?lau‘? ’(he ecw’(h's orbil,

7 am not now proposing any new theory, bul only support—
ing and carrying out the swpeposi%io‘n long ago entertained 11'9
Dr. Chladni, and since then advocated by most astronomers,
thal meleoric stones are True, though minute, epiam’(o,@ frag—
menls; bul from want of data, no serious a%%em«p’( at a@’(hinj
wmown%i‘nj to demonstrative <p‘roof ho,s 3@% boen made; and
there are now many scientific men who attribute to them an
a%mosephwic or lunar origin, ‘W‘hen, therefore, there is still so
much conjecture and so much confusion respecting the nature,
origin and phacnomena of these bodics, any ray of light is
acceep%aue o the theorist, and a@%hinj like fact or tabulated
statistics, of value. In continuation, then, and in search of

further evidence, his part of our subject may also be inciden—

:See page 16,

22




’(a'lly considered in wno%hw was.

The average specific gravity of aboul secvenly stones' 7 find
o be 74, the highest being aboul 3,95 and the lowest 1z bul
as %hose Possessing %he smallest specific 34mm'iy are mcesswrily
%he most destructible and qugile, and after meleoric exjolosion
less likely To arrive on the surdface of the carth in an entire or
tangible state, we may very fairly take their average chfnsi’@

nearer the mean of these two extremes, say z.0.

We may now construct a Table of demsitics (Yaking water
as 1), which is not without interest, as perhaps bearing on Hhe
subject in hand,

Smy%h, Bieree,

The éknsiiy of Mereury is about, e 20.1
Th@ Jensi@ of Venus is aboul ., 5.9 =
Th@ Elensi@ of ga«%h is aboul .. e 56
:Tha Jensi@ of Moon is aboul .. 36
The c‘lwsi@ of Mas is about,.. L 38
*] ﬂc c‘lensi@ of (évolites is aboul.., 30 34
v Thc Jmsi@ of Asteroids is aboul... ¢
The density of Tupiter is aboul... 14 2.1
The cbnsiiy of Saturn is aboul, ., 0.26

B‘Jfron foﬁs are COW‘PCM’Q%‘V@@ flf@@ rare, as CO‘m’PGﬁ’QCI Wﬂh S%O‘Yl@ faus,



Thew is hew some additional cvidence ’(ha’( aérolites or
meteorites may %e10n3 to ’(11@ series of «plwne%s havifng orbits al
a greater mean distance than that of the carth’'s from the sun.
Boaring this in mind, as also the probability of the fact of our
meeting with more of Them on the side of the summer solstice,
or when the carth is at her aphelion, I would draw atlention 1o
the following extract from a paper in the American Journal
of Science for Tuly 1854, entifled “Considerations on the grouy
of small Blanets situated belween Mars and jutpi’(er,” Ey M.
U. j Le Verrier; ’(he paper in g/ws%ion %einﬁ a translation

and abbreviation of the original in the Comples Rendus, vol.
37 P 795

“Uf the perihclia of the asleroids, Anown and unknown,
were distributed uniformly in all parls of the zodiac, the
second term of the motion of the pershhon of Mars or of
%he eofr%h miﬂﬁ be fnqglec%eﬂ; because %’he action of ’(hose masses
whose perihelia are situated in one half of the heavens, would

be J,es%quyc& in Yhis second Yerm by the action of those masses
whose perihclia are in the other half. Bul we have scon
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’(ha’( %hew is 5%@% 1ia‘bi1i9£y to error in wcﬁo*ni‘nj upon such
a uniformity in their distribution; the perihelia of twenty
oul of twenty—six being placed in one half of the heavens,
a result doublless not of chance, and sceming to indicate that
’Che matler w7zase mass we are 1’nws‘?{9a‘?{7y s nearer ?71@ sun
on the side of the summer solstice than of the winter. This
circumstance must be laken into consideration, nol for the
purpose of introducing it as an essential condition into the

solution of the problem, but, on the contrary, of arriving at
a resull which shall be independent of i1”

“This consideration will lead us not To make use of he
motion of the carth’s perihelion, although i is beller known
than thal of Mars. The carlh’s perihelion being in fact
sttuated in %ha% very epo‘r%io*n of %Tle hecwe*ns occupie& ‘lly %he
porihelia of more than hree—fourths of the asteroids, the
second term whiéh enters into ’Che expression of s motion
may become apepmciaue as compared with the first and of
%he con%ran:y sign; ino,smuch as %hesa torms are ves?ec%iwly

proportional To the excentricities of the terrestrial orbit and




the orbits of the small planels, and as the excentricitios of
’('hese last are a1 ’(he mean nine YHmes 3vea’Ce¢ ’(hafn ’cha’( of ’ﬂle
carth,”

“The perihelion of Mars is situated much more favourably
in relation Yo the mean direction of the perihelia of the aster—
oids; and, besides, the excontricity of its orbit is greater. s
a resull of these two conditions united, the second Term which
enters into %he expression of %he motion of %71@ perihelion is
only one—fourth of the first, Now this superiorily of the first
torm may be exepec%eal 1o continue aﬂw %he Jiscove@ of a 3%@%
number of new asteroids, whether this predominance of the

7a¢m’7zdz’a in %7142 mean direction of %7ze summer solstice s7zan
be confirmed, as it probably will be, or whether we shall be
obliged to return to the idea of a uniform distribulion of them

through cvery part of the heavens.”
“In accordance wilth these remarks, 7 have found that if the

mass Ojc %71@ who‘le 3voup Ojc as%woi&s was eguaﬂ %O %he mass

of the carth, it would produce in the heliocentric longitude of
the perihelion of Mars an incgualily which in a contury will
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amoun? 1o clewen seconds. Such an img,uaii’gy, SuPPposing 1 1o
oxist, swrely could not have esca«pe& the notice of astronomers.
If we reflect that his ineguality will become strikingly sensible
al the momenl of the opposition of Mars, we must belicve
thal at (pfresm%, and although the orbit of Mars has not
been determined with «pe«rfec% accuracy, it cannot nevertheless
admil of an error in longitude greater than one—fourth of
the incgualily which we have pointed oul, Hence we conclude
that the sum otal of the matler constituling the small planets
situated between the mean distances 2.20 and 716 cannot exceed
about one—fourth of the mass of the carth.”

In a second memoir (&)mﬂes Rendus, 1 32. p. 965) M.
Le Verrier es’(aﬂﬂishes ’(he fo’ﬂowing proeposi’(ions:—

1 "The excentricities of the orbits of the Anown asleroids
can suffer very small changes as the effect of perturbation,

These excentricities, which are now gui%e large, have then

a’lwckys been and will a'lwckys remain 1@{9@.”

2. "The same is Yrue of the inclination of Yheir orbils; so that

’(11@ amount of excen%ici’gy and inclination answers to %he




primi%iw conditions of the formation of the jrowp,”

3 ‘These propositions are only Yrue for distances from the
sun abowve 2.00. Gn asteroid situated between Mars and ’(he

distance of about 2.00 would not be stable in the meaning
which is atlached to thal word in celestial mechcmics,”

Flora, which is nearest Yo the sun of the Anown asteroids, is

2,20 distanl, M. Le Verrier also observes %ha% i1 is remarkable
%ha% a <p1am’( has been :fouml almost ugp 1o ’(71@ line which %heoty
assigns as the limit of stability, and thal none have been found

beyond i1, Must we belicve that the same cause which has given
origin %o so mangy asteroids above the distance 2.00, has also
distri buled Hthem below s distance? but hat the excentricitios
and inclinations of these last being considerably increased, i1 is
al <pwse*n% difficull To discover them, esyecia‘lly because towards
their perihelion they will be immersed in the light of the sun,
and that coming o their opposition only in their aphelia, they
then will be Yoo far from us?

4 “Owing Yo the magnitude of their excentricitios and their
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inclinations and the smallness of their wvariations, the

mean molions of the epwihdia and of the nodes are pro—
portional To the Yimes.”

From the above extracts, if would appear, according to Le
Verrier, that there is o equo'bame prc&omi‘ncmce of the epwi‘hdia
of the asteroids in the mean divection of our summer solstice;
a circumstance, if true, in favour of the opinion I hawve
expressed, thal the increase observable in the number of falls
rocorded for the months of TJune and Tuly is not guite the
rosult of chance. What Le Verrier says also respecting the
«p¢o?:a'bi1iiy of undiscovered asteroids wﬂyinj as 1t were ’(he
mean limil of s’(a‘bﬂi’@, argued in&uo’(iwly, is also inleresting,

and indivectly bears on the voint we have been considerine.
2o P 19

The extreme degree of eniep%iciiy assigned also To the orbils of
the asteroids should be noticed.

Broceeding stll further in our investigations of this pwr% of

the subject, T shall beg leave o make the following guotation
from ‘Smath’s Celestial Cycle, p. 159. vol. 1, on the subject
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of the asteroids:—
“Borrowing from La Place’s conjecture before alluded %o

of a greal contraction of the sun’s almosphere, a convulsive
disorganizalion of some planct may be supposed to have Taken
place, by a force capable of overcoming the multual attraction
of ils particles, and the mass of matler so broken would
inwih‘bly be Jis«pwsecl in cvery divection, and in ?aﬂs of
various sizes,

“The imepulses given ?19 %'he explosio*n would 3¢a&ualb di—
minish, and the epaﬂs, in gravilating Towards the sun, would
become influenced by progression and rotation. To this wiew
there does mot appear o be angy demonstrable objection. T
was suggested that under such a disrupltion the form of the
orbils assumed 719 the fragments, and their inclination 1o the
ecliptic, or o the orbit of the original planet, would depend
upon the size of the fragments, or the weight of heir ro—
sepec%iw masses; the larger mass would deviale least from the
original ra‘??z , while the smaller fragments being thrown of

with greater velocity, will revolve in orbits more excentric




and more inclined 1o ‘?72e eclz’ﬂz’c. Now %ha% is epwcisely wha%
happens. Ceres and Vesta are found o be the largest of the
asteroids, and Yheir orbils have mo,rly the same inclination
as some of the old planels; while the orbils of the smaller
ones, Juno and Ballas, arc inclined Yo the ecliptic 13° and
34.5° rospectively. Lagrange compuled the force of explosion
necessary 1o burst a tﬂaﬂﬁ, and converl a poﬂion of it inlo a
systematic wanderer. By the process described in the Connais—
sance des Jems for 1814, he arrived at the conclusion, thal were
a ftrcggmefn% o be imtpcue& wi%h a w‘loci@ eg/ual Yo 121 Yimes
thal of a cannon—ball, ¥ would become a direc? comet, bul
a retrograde one if e welocity were 156 Ymes. With weaker
impulse, however, the frazment would describe an enipse, and
’(’hus, i1 is presumecl, ’(he asteroids «p«ro%afb}y were im«peﬂe& wi’(h
only twenly times that velocily, The exact circumstances of
these m%mor&inaty bodies are not 3& suﬁcienﬂy determined,
and the correction of future observations is urgently necessary;

but the following Table, constructed from details in the Aau—

Ycal @Almanac for 1845, exhibits a very close approximation
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to ’(heifr tp‘rincircﬂ, clements. The plane%s are arvanje& in ’cheir

order of distance from the sun, and in the semi—axes of their
orbils; e semi—axis of the carlh’s orbit is Taken as unity.”

ements, esta, uno, eres, allas,
Eloment Test 7 g Al
Mean  longi—| 69° 32" 153" | 115° 45" 154" | 323° 41/ 028" | 304° 56 264"
tude. ..

;Co%gi’(ucu Of 2510 02/ 5749.// 59'0 08/ 5545// 1‘/'80 19./ 0&2// 121° 22/ %’5//
wvihdiow »

Lonogitude 103° 20" 034" | 120° 52’ 28,9 | 80° 48’ 187" | 132° 41 484"
of asaeﬂ&inj

node. ..

Inclination To | 2° 08’ 232" 13° 03 058" | 10° 37 087" | %° 37’ 402"
eclipj({c,.,

&%316 Of oX— 50 05/ 19'9” 1‘7“0 9_2/ 254;// ‘/’O 52/ 58,9” 150 59./ ona""
cm’wid@, .

“Such are e exlraordinary conditions of the asteroids,
whose intersecting orbils, leading them almost within hail of
cach other, so to sqoeaﬁ, at the rate of more than 40,000 miles
an hour, may cventually lead to mutual disturbances, which the
attraction of the larger planets cannot control. Aithough the
strange coincidences altending this group may be accidental, in
3ene¢al ?hmse, 3@’( %heiv (phcwfnomena cannot bul be considered
as evidence Tantamount To demonstration, of their having once

comzpose& a single zp‘lwne%, and having diverged le the mzp'losiw




force of a tremendous calaclysm: and in addition o Hheir

orbital wagaries, the bodies themselves are not round, as is
said to be indicated by the instantancous diminution of their
light on presenting their angular faces.”

There is much here to the poin’(, and confirmalory of the
theory and facts T am endeavouring o establish, that meteorites
belong o the planclary system, and are perhaps the minute
outriders of the group of fragmeniary planets called asteroids,
or plancloids, T is not improbable that in the course of fifly or
one hundred years, supposing due care be used in collecting all
informalion possible regarding the dates and falls of aérolites,
and in ephcifnj the data prowr}y together, thal we shall not
o‘nb- wa&ily and ceer%ainly determine those e«pochs, but also the
«pwioa’ls in years when %he eepoch i%self again comes round; wi’(h
such an end in view 7 have constructed the Table G, but it

is not 3@% suﬁcimﬂy vich in data to admil our arriving at
definite resulls,

Luminous meleors and s'hoo’(inj stars (as well as meteor

showers), T would chicfly refer to a class of minute comels,
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which also no doubt occasionaily, like solid meteorolites, enter
’c'he acw%h’s a’(mosephe«re and are absorbed, bul more fwg,wn%ly
pass at a moderate distance,

@@’(hinj %e‘nch"nj to clear ugp %he confusion %ha% exists in
the appearances of the meteor class generally, is of interest and
value, Some melooric appearances are doubtless a’(mosﬂcric
and belong 1o clectric or chemical ?hwtnometna, A Nas 1@%@
boen swpposea'l (Qy M. Betit and o%hevs, %ha% some may be mevre
satellites of our own <p1o,m% vevolvinj wml 3¢rea’( w‘loai@ and
al a very moderate distance. Indeed %he phamomma exhi bited
7@ %hese appearances are often so linked ’(Qge%her, %ha% one
mig?ﬂ be wa@ (%oo has’(ily Lhowewr) 1o consider ’chetm all as one
family, the relations of which are not in realily distinguishable
from cach other.

The Rev. Baden Bowell, who has studied this guestion very
atlentively, and especially that of luminous meteors, expressed
the opinion, at a lecture delivered at the Radcliffe Library, on
the 24t Tune, 1847, thal there exists o connexion belween

aérolites and luminous meloors; and that such small bodies

3




may circulate in the solar iys%em, thouoh pro%a(bly in small
numbers, unless truly planclary, or as salellites of some of
%he 1@4:9@? ﬂwne%s , as of %71@ ewr%hﬁ

M. Grago, in his Bopular Lectures on Astronomy, ap—
pears 1o view favoufa%b wha% is termed %he lunar %heoty , as
best adapled Yo account for the similarily chemically existing

'be%wee‘n ‘WW%@O‘H'%GS wncl our own 0@‘1’%11.

Dr. Lawrence Smith of Louisville University, U. S, Has
Just published in the American TJournal of Science, Second
Series, vol. 14, May 1855, an interesting memoir on Me—
Yeorites, which deserves attention even from those who may
not agree with the theory of their lunar origin, he directs
atlention to the physical, hemical as well as mineralogical,

characteristics of aérolites, roi‘n%ifnj out the wolcanic and ig—

‘t has been shown by Walker (scc merican Fhilosophical Transactions for
1894), %Ha’( ’Che influence of the ea@r’(hls aHraction on meteoric bodies app«oachinj
near ’(ha’( plomcj{, wi’ﬂl 101:@%@’(0,@ wioci@, is not considerable; al least not
egyuc& to any errors of observation in a calculation of their orbits, Tt has
also been yyove& that %he maximum vdoei@ of a meleoric ‘boo:ly, vevolvinj as
a peyio&ic satellite of %72e eaﬁ72, cannol exceed 5 /2 [2] miles in a sccond,

whawas jche average wlou”@ of ’(hese bodics s about ﬁﬂeen miles per sccond,
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neous nature which some of %hem possess. ja agrees wml me in
the importance of separating these bodies from shooting stars
and tperio&ic luminous meteors, a circumslance which no as—
tronomer except Olmsted has noticed or valued. he rejects their
a’(mos«phwic origin, and considers them as ceq*’(a,inly belonging
Yo, or as having proceeded from, a larger whole, and not o
have resulled from the condensation of so many independent
cosmical «pcw%ic‘les, ‘he ’chen comes 1o %he lunar ’(heoty , and ofter
9iving ils his’(oq:y and naming %he ?fri‘ncitpol advocales of i1,
1@95 down %he foﬂowing eproyosi’(io*ns:—

“1st. That oll meleoric masses have a communily of ovigin.”

“and. A one period Yhey formed parts of some large body.”

“zrd. Thgy have all been subsect To o more or less pfoloqgac'l
igneous action corresponding to that of Terrestrial wolcanoes.”
"Wt Thal Pheir source must be deficient in oxygen.”
st Thal their average specific gravity is about that of

%he moon. &

°N was «pwposccl @ an Halian phﬂosopher, Jerzago, in 1660, and has
been ot diffevent Yimes, and for wvarious reasons, sumoov’tecl sz Olbers, Biot,

Brandes, Foisson, Quetelel, (drago, Benzenburg and Laplace.




“From whal has been said under the head of common char—
acters of meleorites, i1 would appear far more singular that
these bodies should hawe been formed setpa,ro,’(e@ from cach
other, than thal %‘h@ should have at one Yime or another con—
stituted parls of the same body; and from the character of
their formation, thal 'boﬁfy should hawve been of great dimen—
sions, Lot us suppose all %he known meleoriles assembled in
one mass, and regarded by the philosopher, mindful of our
knowledge of chemical and physical laws, Would @ be consid—
ered more rational o wiew %hem as %he 3%@% wpwsc‘n%a’ciws
of some one body that bad been broken into fragments, or as
small spechs of some vast 7:033; in space thal at one ?evio&
or another has cast them foﬁh? The latler, i1 scems Yo me,

15 ’(he only oyi*nion ’(ha’( can be entertained in reviewing ’chc
facls of the case,”

“Ghs «qgcwéls %’he igneous c’hcwac’(evf of %71@ minerals composing
meteorites, fno%hinj remains 1o be added %o wha% has a‘lwa,cixy
boen said; in fact no mineralogist can dispule the great ve—

semblance of %’hese minerals 1o ’chose of Yerrestrial wvolcanoes y
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’(hgy having o‘nly sufficien difference in association, To establish
thal, although igneous, ’(hgy are extra—terrestrial. The source
mus? also be deficient in oxygen, either in a gascous condition
or combined as in waler: the reasons for so thinking have
boen clearly stated as dependent upon the existence of metallic
iron in meleorites; a melal so oxidizable, that in its terrestrial
associations it is almos? alwcgys found combined with oxygen,

and never in its melallic state,”

“What hen is Phat body which is to claim common parentage
of %71@5@ celestial messengers %ha’( visit us ffrom Yime Yo Yimed
GAre we Yo look ot them as fragmends of some sha¥lered planet
whose 3wa% weprasen’(a’(iws are %hc %hier’g—%hwe asteroids be—
tween Mars and jwpi%w, and that %71@ are ‘minule outriders
of Yhe asteroids’ (Yo use the language of Mr. B, B. Greg, in
a late communication to e British Association) which hawve
boen ul%ima%ely drawn from ’(11@1'4* ra%h 119 %71@ attraction of
%he ccw’(h? For more reasons %ham one ﬂp's view is not tenable
many of our most &is’(injuisheél astronomers do not erqgo;rél %hc
asteroids as fragmenls of a shattered planet; and it is hard o




belicwe if they were, and the meteorites the smaller fragments,
’('ha’c ’(hese latter shoul& resemble eo,ch o’(hcfr so closcly in ’cheier
composition; a circumstance that would not be realized if our

ecw’(h was sha’(%ew& into a million oj: masses 1@4:9@ and small,”

“If then we leave the asteroids and look 1o the other planets,
we find nothing in their constitulion, or the civcumslances
attending them, to lead 1o any rational supposition as to their
being the original habitation of the class of bodies in guestion,
This leaves us then but the moon to look to as the parent of
meleorites, and the more I contemplate that body, the stronger
does %he conwviction 9row, ’cha’c 1o 11 all %hese bodies ovigimd@
belonged.”

Dr. Smith Yhen notices the similarily existing between the
vesrec’(iw densitics of the moon and aérolites, bul does not 1@
greal weight on thal point; though he thinks their hemical
composition a strong ground in favour of their lunar origin,

‘he goes on Yo say, —
“Iaplace’s view of the matler was conneclted with tpwse‘n%

volcanic action in the moon, bul there is cvery reason (%)




belicve ’(ha% all such action has 10%3 since ceased in ’(he moon,
This, however, does nol inwvalidate his ’(hcoq:y in the least,
for the force of projection and modified attraction to which
the delached masses were subjocted, only gave them new and
independent orbits around the carth, that may endure for a
oreal lenoth of Hme before coming in contact with the carth,”

“The various astronomers cited concur in the opinion, that
a body projected from the moon with the wvelocily of about
8000 feet per second, would 9o beyond the mutual point of
attraction between the carth and moon, and already having an
orbital w’loci@, may become o satellite of %he ecw%h wml a
modified orbit”

“The important guestion then for consideration is, the force
‘reguisi%e 1o pvo&uce this vdociiy. The force exercised in Ter—
restrial wolcanoes waries, &ccova’linj Yo Dr. Pelers, who made
observations on A€lma, the wvelocity of some of the stones
was 1250 feel a second, and observalions made on the poak
of Jeneriffe gave 3000 feel o second. dssuminj, however, ’(he

former wloci@ Yo be the maximum of Yerrestrial volcanic ef—
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focts, the welocity with which Yhe bodies started (stones with o
specific 3?’@01’@ of about 5.00) must have excoeded 2000 feet a
second Yo permit of an absorbed welocity of 1250 feet Through
the denser portions of our almosphere. Mow suppose the force

of the extinct wolcanoes of the moon o have egualled that of

A€lna, the force would have boen more Yhan suficient to hawe

projected masses of matler ol a welocily exceeding 8000 fect
a second; for the resistance Yo be overcome by the projectile
force, is the attractive force of the moon, which is from five
Yo six times loss than that of the carth, so that the same pro—
Jectile force in the two bodies would produce vastly greater
velocities on %he moon %'hwn on %he ecw’(h, discarding of course

atmospheric resistance, of which Hhere is none in the moon.™

In e following, T think Dr. Smith, as he does in several
of his arguments, rather begs the guestion in his ansicly %o
“371@ editors of %he American jowfncd hew insert jche foﬂowinj ina foo%—

v note—

"N would reguire al %he moon ’(he same fome to pvo&uee an initial vdoai@
of 8000 fac’( a sccond as at %71@ eo;r’(h; and %710 &iﬁewmc of rate at j(he end of
’Chc ﬁfrsjc second would be 51{911% (cliscawlinj ffrom consideration ’Che a’ﬁmosﬁlew),
— €ds”
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make %he moon’ s tposi%ion and plhysica‘l powers favour as much
as possi ble ’(he <p¢o&uc’cion and &ischm:ge of aérolites 1o ’(he eafr’(h.
N would appear 1o me more reasonable and consistent wml
our ideas of Yerrestrial wolcanoes 1o suppose, that the total
absence of waler and atmosphere in the moon is favourable
to the notion, that wvolcanic action there is of a less wiolent

and ex«plosive character than on the carth, Dr. Smiﬂl says,

however, —

“But doublless, were the rulh of the matter hnown, the
projectile force of lunar wvolcanoes far exceeded that of any

Yervestrial volcanoes extinet or recen?, and this we infer from
the enormous craters of clevation o be scon upon ils surface,
and their greal clevation above the gemeral surface of the
moon, with their borders thousands of feelt above their centre;
all of which point Yo the immense internal force reguired %o
elevale the melted lava that must hawve at one time poured from

their sides. T hnow that Brof. Dana, in a learned paper on
the subject of lunar wolcamoes (Am. 7. Sci. [23 2. 335),
arques ’Cha’( ’(he 31@@’( ‘bm&%h of %he cralers is no cwidence
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of greal projectile force, the pils being regarded as boiling
craters where force for lofly projection could not accumulate,
d(mlou‘gh his 'bytpo’(hesis is injeniwsly sustained, still, until
stronger ?roof is urged, we are justified, J think, in assuming
the contrary 1o be true, for we must not measure the convulsive
%hfroes of nature ot all Ww’oﬂs 719 who,% our limited experience

has enabled us to wilness.”

“Gs vegards e existence of wolcanic action in Yhe moon
withoul air or waler, 7 have nothing at present Yo do, partic—
ularly as those who have studied volcanic action concede that
mmler of %hese Qgefn%s is a?:so1u’(ely veguiw& to pro&uce i
morcover, the surface of The moon is the strongest evidence we

have in favour of s occurring under %hose circumstances.”

Doubtless volcanic action has been 711971@ Jeveiope& at the
surface of the moon, but in the absence of all waler, we mag
conclude thal lava floods have vather boen emitted from Hher

vo'lccmocs 4 %hcm Jischm:ges Of S%O‘I”WS wncl CLSh@S.

N is st considered 119 some astronomers %ha,’( %‘he moon is
not altogether withoul an almosphere; though that be of small
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extont, it may nevertheless be rich in oxygen, T would be
dificult to suppose that the extensive volcanic action which has
ovidently Taken place in the moon, could have been exerted or
maintained withoul the prosence of oxygen; and if we admit
’C'ha’( aérolites come from ’(ha’( ‘boalay , we must mcesscwily concede
there the existence of oxygen, since most aérolites contain a

considerable g/uan’ci’g.; of silica, magnesia and alumina,

@ﬁw all, ’(he sccwci@ of oxygen where meteoriles origina%e,
a fact in ilsclf highly probable, as based on the non—oxidation
of the iron, nichel and phosphorus, if Yrue, does not prove they
proceed from the moon, bul mercly that they come from some
place deficient in oxygen.

If meleoric masses of nalive ivon veally come from the
moon, their non—oxidation might arisc more from the absence
of agucous vapour than from an absence or deficiency of oxggen,
While fairly admitting thal some aérolites have proceeded
from lunar wolcanoes, because such have all the characters

of erupled wolcanic rocks, as those of Tuvenas, Weston and
Bishopville, i by no means follows, as Dr. Smith would

#




argue, ’(ha% all meteoric masses, cven iron ones, also come from
’Che same source or <p1cu:¢; fov in many aérolites and meleoric

irons there is 1illle if a@%ﬁinj of a wolcanic character.

We cannot reasonably suppose that lunar wvolcanoes have
¢jected enormous masses of iron, whether in o pure or oxidized
state, when iron ocours in such small g,uan’(i’@ and so mwly as
the product of terrestrial wolcanoes, and then most freguently
Je?osi%eci 119 sublimalion, The &a‘nsi@ of %he moon, as given
by Dr. Smith, is only 36, while Yhat of e carll is 5.6 this
renders it stll move im«pro‘bame that substances of greater
density, as the melals, are more abundanily ¢jected from he
volcanoes in the moon, than from those of the carth, the latter
body having the greater average density. T would also obserwve,
that the melal nickel, present in almost all hnown aérolites
and iron masses, has never 3e’( been observed as a direct 6)nvro&uc’c
of our wolcanoes; this is nol, however, an argument of much

moment one way or %he o’(hw, especially as %ha% me%al, in

the form of vred nickel, is hnown %o occur in grauwacke al




Reichelsdord in Hessia.”

The cw;gumm%, however, anirns% ’(he first pwtposi’(ion of
Dr. Smith, that “all meleoric masses have o communily of
oerigi‘n,” (a‘n‘l militating therefore against his conclusion that
%ha% common origin is %he moon s volcanoes,) which may be
most forcibly illustrated, is where we consider the case of an
iron mass weighing from 10 to 20 tons, as hose from Durango
and Wc de la Plata; for it is at once evident %ha% no o‘r&ifnwty
initial volcanic force could ever project such ponderous masses
beyond the point or limit of the mutual attractions of the moon
and ecw’(h, The calculations which have been made ws«pec%inj
the velocity of stones projected from WEna or Teneriffe, are
based on the supposition that such stones are of moderate size,
having o alensi@ of only 3.0, o7 mcwly %hme Yimes less %ham
thal of ivon.

7 belicve T am speaking within bounds when U state, that

no stone weighing more than 100 lbs. has ever been ¢jected

«J have a fine specimen in my cabinet of minerals from ’(ha’( IOcali@, %he

matrix very muéh «esemwnj some meteoric stones.




from the above—named volcanoes by o force, which, if exerted
al the moon’s surface, would allow of its veaching the desived

point of neulralized attractions.

Dr. Daubeny states that the stones which overwhelmed
@omreii did not weigh more %hwn 8 1bs; and 7 mysz‘lf can
bear wilness that the largest erupled blocks which crop out
from under the lava of Mount Somma, and much neaver
%hc central cone %he‘refow %hcm @omtpeii , scldom exceeded 50
lbs, in weight, T can assuredly then only be stones of wery
moderale size, say of some g or 10 lbs, which could in any

case, waso*na%ly and pvac%iccﬂly s?eaﬁi‘@, reach or pass %ha%
limit where the superior allraction of the moon herself is lost.

R surely would make o material difference in our caleula—
tions, whether a mass projected from a wolcano im the moon
weighed 30 1bs. or 30,000 1bs; but such o difference Dr. Smith
f seems entively Yo have overlooked; it is sufficienly great, how—
- over, in the e)owsefn% stale of our Anowledge of his subsect, %o
over—rule ’(he Possi ‘Bili@ ’(ha’( ’che 1@(9@4* iron meleoric masses

can have a lunar origin,
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D Smi’fh gives us %he rosult of some i'n%ews%inj experi—
mends, Yo prove the fallacy of judging of the actual size of
meteors ‘Ey %‘heier aeppcween% size; J s‘ho,u again g,uo%e his own

WO‘YJS —

“In my experiments, three solid bodies in a state of vigor—
ous incandescence were used: 15, charcoal epoifn’(s Yransmitting
elec%rici@; 2%313, lime hca%e& 719 %he oag—hy&vqgen ?ﬂow—piw;
zrdly, stecl in o state of incandescence in o stream of oxqgen
9as. They were observed on a clear night at different distances,
and the body of light (without e bordering rays) compared
with the disk of the moon, then nearly full, and 45° above
’(he horizon. wi%hou% 90inog into details of %he exeperimen% %hc
resulls will be tabulated”

Actual  diam, (ﬁppawn% (ﬁppawn’( (ﬁppawn’(
(s scen as 10 diam. @ 200 diem. A 025 diem. & og
in, _ycw&s, mile, mile,

Carbon poin%s 03 of an inch, o5 the diam. 3 diam. do. 35 diam. do.

moon’s disc,

Lime light o4 of an inch, 0333 the diam. 2 diam. do. 2 diam, do,

¥ moon’s disc,

Incandes, steell 0.2 of an indy, o025 the diam. 1 diam. do. 1 diam, do,
moon’s disc,




“If then the azpepawe*n% diameter of a luminous meleor at o
given distance is to be accejo%ec‘l as a guide for caleulating the

real size of these bodies, the

C‘chcocﬂ poin’(s would bhe 80 fea’( in diam, instead of 0.3 of an in,
Lime points would be 50 feet in diam. instead of 04 of an in.
The stecl _910%10 ?oin’cs would be 25 fc@% in diam, instead of 0.2 of an in,”

“J need not here enter into any explanation of these de—
ceptive appearances, for they are well—Anown facls, and were
tried in %‘he d,owse‘n:t fovm only 1o give precision to %he criticism
on the supposed size of these bodies.”

Dy Smi’(k s avi&nﬂy anxious To reduce Yo a minimum ’(he

size of the lunar aérolites, and proceeds a little further on %o

say:—

“This then will conclude what T have 1o say in contradiction
Yo the supposition of large solid cosmical bodies passing through
the a%mosrhew, and Jroppinj small zpoﬂions of their mass.
The contradiction is seen o be based; first, upon the fact that

no meleorite is Anown of any wery greal size, none larger

%hcm %71@ 3¢wni%e %aﬂs %0 1’@ f oun& a% %he @awaamues 010‘?29




side of the picces of ordnance from which they are discharged;
secondly, on the fallacy of estimating the actual size of these
bodies ffrom %‘heifr o,ep«pa,wn% size; and hsﬂj ffrom its %ei‘nj
opposed 1o all the laws of chance, thal hese bodies should hawe

boen passing through an atmosphere for ages and none hawe
gyt encountered the body of the carth,”

R is not strictly true thal no meteorite is hnown of ang
3vea’( size, 7, ¢, not 1cw:9ev %hcm %71@ well—known cannon—balls
of granite at the Dardanclles, for one or two of the larger
meleoric ivon masses have been described by travellers as being
- fee’t in 1@%3%71 and we{ghi‘ng 15 tons. T would be imp¢o%a%1e
thal such o mass could be projected beyond the moutl of either

a lunar or lerrestrial wolcano, much less reach a height of

several thousand feet. (Sce Note 6. P. 51.)

The exclusion from a lunar origin of the larger meteoric
masses, especially iron ones, though nol perhaps allogether
subversive of the lunar heory generally, is gyel injurious o
ils s’(a%ﬂi@.

There is no occasion, in continualion, o enter into details




concerning the phaeno«mma attending the fall of meteorites
and fire—balls, clc,, or 1o give a list of the analyses which have
from Yme lo Yime boen made of warious meleoric irons and
stones, Sufﬂice 1 %o say, that no new chemical clement has 3&
been discovered in these bodies, though several mew mineral
compounds have been observed, Most, indeed nearly all, the
simtph chemical elements have been detocted in them. (Sw Note
5. ¢ 31) Some consist of pure iron; others of iron alloyed
with nickel, perhaps also accompanie& with small g,uam%i%ies
of carbon, chromium, cobalt, arsenic and p‘hosﬁoms; and some
few are mechanically combined with crystallized olivine; the
magorily have, however, a common or normal character, both
internally and externally, They have been variously classified;
as by Prof. Shepard in the following way, treating them as

1 were mim&roflqgicolly:—




ougopshio  ouy|opshio

snousboquen|d oppahdh apopseod hipsavog hipsorg

Io@t.\mm I#dm@)ﬁ% Io?w&?% <
.‘mumwzﬁ T g ung T 0Q

gm&uz% 24 Q) <

= smoousbosoyol snoousbousol|
@ £ 40P ooy T 4opag K-l )

.Qw‘;dngm -7 mde

k. #f



POUIDLE  pousOLE

—ousg  —os4v0
S

'§1029D10q 402 oppuporliy Syua%04h ) IOpPI4IQ

oppafldaog  snosusbousol M £ =g s, vy

T NG 7 90Q
sw..ﬂ._vls_u.ﬂﬁa& ig&&e.wn .&w@o\o&n
£ P ) T A0p40)

.mr.owm — 7 ssv19

k. #f



In connexion wi%‘h %his simi‘lwri’gy wi%h :ﬂle chemical cle—
ments and cven minerals of our own plcme’c, has boen devel—
oped the theory of the non—eatra—tervestrial ovigin of mele—
oric irons and stones; a %heoty eprifncitpcﬂly swppoﬂe& 119 %he
chemists and cectricians, as Sir . Davy, Fusinieri, M. Biol,

Brof. Shepard, M. F. G. Fischer and others. Before con—
cluding this paper J shall shovﬂj allude to this %heoty , as i1
bears strongly on the general subject. T cannot do belter than
again guote from Brof. Shepard (sce his Report on Gmerican
Meteoriles, published in the American Tournal of Science)—

“‘The extra—tervestrial origin of meteoric stones and iron
masses scems likely To be more and more called in guestion,
with the advance of hnowledge respecting such substances, and
as additions continue to be made %o ’(71@ connected sciences; 7
may therefore take an carly occasion of presenting some views,
founded partly upon Biot's theory of the aurora borealis,

which scem 1o favour such an origin of meteorites.”

“The recend s%uclfy of those fwg,uenﬂy occurring and wi&es?waél

a%mostphwic accumulations of meteoric dust (a sifnjle case being




recorded where the area must have been thousands of sguare
miles in exten?, and where the g,ucm’a"@ of ecw’cbg matlor pre—
cipitated must have boen from go Yo goo,000 Tons in weight)
makes Anown Yo us the vast scale on which Tervestrial mat—
Ter is often «pwva&ing the regions of The upper a%mosphew,
and prepares us 1o aep?wcio,’ce %he mode in which pecu'liofr
constituenls of meleorites may be translated 1o those remote
distances, where, according Yo the theory of Biot, the clouds
of meteoric dust are retained,”

“Qreal clectrical excitation is Anown o accompany volcanic
ewﬂiom, which may waso‘na'bly be swmoosc& 1o occasion some
chemiccﬂ chwqges in %he volcanic ashes gjcc%ea‘l; ’(Hcsc ‘Beifnj waﬁa&
by the ascensional force of the eruption into the regions of
%he mcgm%o—«po’lcw influence, may %hew undergo a species of
magnelic amabsis, The most 11197119 magnelic clements (iron,
nickel, coball, hromium, clc.), or compounds in which Hhese
pw&omina%, would thereby be scpwm%e& and become suspended
in the form of metallic dusl, forming those columnar clouds

so often illuminaled in auroral displays, and whose position




conforms Yo the divection of the dipping—needle. While corlain
of the diamagnetic dements (or combinations of them), on he
other hand, may under the control of the same force be collected
into different masses, taking up a yosi’(ion at right angles %o
the former (which Faraday has shown Yo be the fact in vespect
Yo such bodies), and Yhus produce those more or less regular
arches, transverse To the magnetic meridian, thal are often

wcqgm'ze& in %he (phaenoemefna of ’Che aurora borealis,”

“Uny greal disturbance of the forces maintaining hese
clouds of meteor—dust, like that produced by o magnetic storm,
might lead To the precipitation of portions of the matter thus
suspended. I the disturbance was confined o the magnetic
dust, iron—masses would fall; if o the diamagnetic dust, o
non—ferruginous stone; if it should extend to both classes si—
mullancously, a blending of the two characters would ensue in
the pwciepi%a%e, and a rain of or&ina@ meteoric stones would
take place.”

“Gs favouring this view, we are struck with the rounded,
hailstone—like form of many of the particles of composition




(even Though consisting of widely different substances) in nearly
all stones, and cven in many of the iron masses. Nor are these
shapes 1o be referred Yo fusion: they cvidently depend upon o
cause analogous o that which determines the same configuration

in hai1s’(ones %hemselves.”

“The occasional raining of meleorites might thevefore on
such a ’(heoty be as much extpec%ed as ’che oq*a’linm:y &etposi%ion
of moisture from the atmosphere. The former would originate
ina m¢chamica1 clevation of volcanic ashes and in matter swezp%
into ’c'he atr 119 tornadocs, ’fhe latter from sitm«ple evapwa’(ion.
In the one case, the matler is upheld by magneto—clectric foree;
in the other, by the law of diffusion which regulates the blend—
ing of vapours and gases, and by temperature, & precipitation
of metallic and carthy matter would happen on any reduction
of the magnelic Tension; one of rain, hail or smow, on a fall
of temperature. The materials of both originate in our carth,
In the one instance they are clevated bul to o short distance
from its surface, while in the other they appear to penctrate
boyond its furthest limits, and possibly 1o enter the interplan—
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e%m;y space; in both cases, howewer, %hgy are destined, Through
the operation of invariable laws, o return Yo their original
w«posi’(oa:y.”

The rescarches of Brof. e la Rive of Geneva and others
have rocently placed beyond doubt the nature of the aurora

borealis, which is epuwly an a%mosepheric ¢)cfhcfno‘nwno*n, pvo&uoa&
by luminosity, arising from the discharge of clectricity through
%hc more atlenualed and frozen mists which often pervaﬂe ’(he

h{g‘her regions of %he o.%mosphew in noﬂhwn latitudes. (Sce
Silliman’s American Journal for November 1844.)

That large falls of dust and other substances do occasionallsy
take place is withoul doubt, as well as that volcanic dust is
sometimes shot up into the air and carried great distances; but
that 1 is this same malter which is aflerwards sustained or
solidified by magnelic action, there is no proper ecvidence o
prove. The fall of a meteorite is usually preceded by an explo—
sion, and o scatlering, rather than uniting, of fragmenis or
bodies; evidence rather of some larger paﬂ, or whole, entering

our atmosphere from withoul, and bursting or cracking from




sudden healing, into larger or smaller paﬁi&es according %o
the original nature and texture of the body itsclf. Humboldl, in
his ‘Cosmos,” decidedly expresses the opinion that the nature
of these meleoric stomes, and the phacnomena accompanying
their fall, are such as Yo preclude the idea of Hheir having been
condensed from minule matler or from a gascous stale, in o
short interval of ime: he also states That meteoric masses kin—
dle and become luminous at clevations which mus? be sueptpose&
Yo be almost e‘n%iérely Jepfriwcl of air, and freg,wnay extploak
at greal clevations. Their enormous and wo%a‘b‘!«y ep‘lam%m:y
wlooi’@, their o?fligue, nay, sometimes horizondal direction,
froguently in o relrograde or opposite direction o the carth’'s
motion, are all perfectly subversive of the idea of these mete—
oric masses having a torrestrial or a%mosp‘hwia origin, FAnd
there are other objections To M. Biot's and Prof. Shepard's
,‘11”’:9 , such as the g,ws%ion, whence comes the large g/uan’(i’@
of nickel in meteoric irons? W is an extremely rare metal on
the carth, and is o‘nly found in o few localities; nor does i1,
thal 7 am aware of, constitule any portion of e¢fected wolcanic




matler hi’(hw%o wnalyse&.

T is not to be denied %ha% ’(hew exist some ?hae*nomena of
’(he melooric class which have an a’(tmospheric and %hewfow
Yervestrial origing theve are, we Anow, cases of electric action
producing cerlain Rinds of firchalls; there are falls of dust,
black and red rain, olc; bul i is mecessary Yo separate these
cases from the regular meleoric masses, stone or iron, and
not imliscqﬂimina%ely a,%emep% Yo account for all %hese %hinjs
by one %’heoty, however ingenious, or howsoever in pwr’cicuher
cases and o o cerlain extent corvect. La Grange, Arago
and humboldl all agree in rejecting the atmospheric origin of

aérolites,

The physical constitution and internal appearance of some
aérolites also, as those of Barbolan, Weston, Juvenas, and
@ishoyviue, are etn%iwly oeptpose& Yo the idea cither of an ol—
mospheric origin, or of any consolidation of homologous, or
nebulous epaw%icles exis%ifnj in in%ewp‘lam’ca@ space. Thgy are
ovidently parls, as Dr. Lawrence Smith likewise justly in—

sists on, of some larger whole, and are not unfreguently truc
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igneous, if nol wolcanic rocks. %sically swaﬁif@, there is
1Mle choice 1eﬂ to us but o consider some of %heem ceﬂcu'fnly
as ching true 3eolq9ical and mimrolqgicol chwmc’(wis%ics; oi—
ther proceeding from wolcanoes in the moon, or portions of a
broken satellite or planclary body: there may indeed be diffi—
cullics and objections Yo either supposition; T have principally
endeavoured 1o adduce arguments in favour of the later idea,
s’(a’(inj also some a«ptpcwenﬂdy s’érong objections 1o ’fhe (a’c least
um’wrsa?) lunar origin of aérolites and meleoric ivon masses,

as lately advocated by Dr. Lawrence Smﬁh of the United

S%G%GS, wml 119 some as’wonomws,

baving thus exammed, and objected o the arguments in
favour of the Terrestrial as well as lunar origin of meteoric

masses, J s?lau conclude ?19 summing up %hc pvimirofl poi‘n%s
7 have endeavoured to establish,

First, That the deposition of meteoric matler on the surface
of the carth has not been, all Phings considered, otherwise than
uniform, i. ¢. there is no decided ’(en&mg Yo local &etposﬁion

Secomﬂj. That their origin is not within the limils of the
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ecw%h’s a’(mosphew; and %ha% some of %hem at least cannot hawe
a lunar origin,

7711’9‘323. 371@% %11@ are pro%a‘bly distinct from orﬂina@
luminous meleors, as regards both heir ﬁysica‘l nature and

orbils, and may also oxhi bit perio&ici@, (See Table ?)

?ouﬂ?ﬁy. Tha% ’cheiqf pew’o& of least common occurrence

takes place when the carth is on the side of the winter solstice
in perz'ﬁelz’an; while, on the other hand, the zpwioﬂ of mos?
fwguetn’( occurrence is when the cartl is in ar?ldian , and the

mean gys%em or mass of ﬂe asteroids in %hcir peri?zd{afn.

ﬁﬂﬂy That ’(h@ may masona?:ly be considered as once be—
1on3in3 to the group of eplane%oi&s or asteroids, and 1o pav%aﬁe
therefore, To some exten? ot least, of the proper nature and

conditions of asteroids.
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Note a. — gepochs swmoose;l 1o be zpwioﬂiccd in a‘lisy‘lcys

of “luminous meteors” are here inserted for the purpose of

comparing the resulls with Jable F.—

@wi 1 2225
Tuly 13-19
&uﬁus% 913
October 16—18.
November 1014,

November 2
December (Z) 8—12.

Note b, — gpooﬁs when it would appear that the falls of

aérolites may be tpwiodicoﬂ,:—

February  15-10.

Maﬂ’ch A= 5
May 13—20.
Tune 2008
Tuly 24—26,

September gy
November  29—30.
December 11—

iy




T
)
4
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Table G - Showinj _years when there have been
meteoric falls, arranged mon’(h@,

Jan, Feb, | Mo, (ﬁpw’l m@, Jume, july @uj.
Beriod of 63 | 1844 | 1853 | 1840 | 1852 855 | 850 | 184z
300}1’5,
1825 | 1848 | 1843 | 1844 1848 1843 1843
1824 | 184z | 1841 | 1842 1846 1841 1842
1810 | 1839 | 1820 | 1838 ¢ 1851 | 1858 | 180
1706 | 1830 | 188 | 1812 1829 1834 | 1832
1827 | 1813 | 1812 1822 1828 | 1835
1825 | 1811 1808 1808 822 | ¢ 18y
1824 | 180z | 1804 1806 1821 1820
1818 | 1806 | 1299 1301 1819 1811
1815 | 1805 | 1z95 1818 | 1810
181 | 1798 1809 | 1803
1206 | 1296 1805 | 1z90
129¢
Geriod of 100 | 1712 | 1285 | 1685 | 1380 1750 | 1752 | 1266
300%5,
169z | 1671 | 1654 | 1750 1698 1223 | 1755
1683 | 1647 | 1636 | 1620 1680 1668 1753
1622 1315 1637 1635 13723
1620 1225
164z
1635
Beriod of 200 | 1585 | 1506 | 140 | 1580 1501 | 1582
3ea¥s.
496 | 1583 1561
1401 52
1520
379
1328 1249




18 Table h - Showinj the Jays of the month on
whiéh some ex’(mowlina@ metcors ho,w been

recorded clu«{nj ’(hcf: last si%’@ or sewn’@ _years,

Tan, | Feb, | DMar, @Wﬂ, May, | Tune, | Tuly. @uj, Seﬁ. O | Nov, | Dec.
*

5 2 6 1 2 3 1 1 2 1 2 2%
8 3 ¢ 3 5* |3 5 2 b 5*
2 5 i 5 5 6* # 7 # |4 8
10 6 8 u 10% 6 4 8 7 6 5 8
13 10 1 15 20 g 5 9 7 8 8 1%
15 0% | 1z 23 24 10% 12 9 8 10 9 12
21 u¥ | 1z 24 28 1 12 10 10 12 9 3
3L 1% [ 1g% 12 b7 10 11% 13
1 21% 20 16 12 13
12 21 20 1% 12 18
13 22 22 20 16 19
15 23 20 b 20
21 29 22 8% | u
22 29 23 20 24
22 25 25
22 27 26 25
20 27 28 29
29 30
0%

T
)
4




N B. The figures marked with an aslerisk * denote those
days in which the meteor observed has been accompanied by

audi ble exepiosion.

Note a. — R is worthy of remark that audibly expiosive

meteors are of wmoxﬁa‘b@ rare occurrence.

(s far as T can judge, the European newspapers and sci—
entific journals record the occurrence of not move than one or
two por annum; really not more than the cases of veritable
stone—falls for the same time and over the same space, Tt is
reasonable o assume, when an explosion is heard after the ap—
pearance or &issiepa%ion of a meteor, it is meteorolithic; and it
is also ?ro‘lmme as often as not, ’cha’c in countries like gnglan&
and France, the stone would be picked up, after the occurrence
of such phaefnomefnon; 7 beliewe %‘hewfow %ha% %aﬁifnj ’(his into
consideration, along with the caleulations given ol page 5, 7

am not far wrong in supposing the number of meleorolithic

faﬂs ac%ually observed will not be less %hcm ane—‘?ﬁimf %he

whole that really fall. In Table B T have given the days of
the month on which many of the most remarkable or historic




(if 7 may so say) meleors have been observed during a period
of many years, and i1 may be noticed how few are vecorded as
having been accompanied by any audi ble ex«plosion. In confir—
mation of what is stated ot pages g and 10, it may also be
here ?oi‘n%& oul %ha% %hwe are no asterisks % ozgai‘ns% %h@ c’lo;ys
of dugus% 9—13’(71, or November 10—11,.%71. This table, however,
might, with some trouble, be made more compie%e,



9 Notes.
21 Note 1

(70. 6.) One circumstance may be mentioned as being rather
singular, which is, the ex%morﬂinaty number of meleoric irons
discovered within o comparalively short period in the United
States, viz. Wirty—four; while only one has been found in
France, and but onc in gwa’( Britaing i1 may ?M%’ly 15@441@?5
be accounted for when we consider how newly seltled a country
the former is, compared with either France or England,

In Mexico Yen or cleven meteoric irons 710,w been discovered

and described, bul %hewz is no recorded or his%ovic instance of o
stone—fall; and in the United States here have boen seventeen
falls of stones this century, and bul one observed iron—fall,

ﬂwe {s no accown%ifnj fov %hew cvp«pafre‘n’( iwggu‘lcwi%i@s;
probably several of the Mexican and United States iron me—
Yeoric masses have been the resull or produce of one shower or
e%ﬁoszb*n.

The proyor%ion of stone— 1o iro‘n—faus may be Taken at 25




to 1, 7. ¢. 96 per cenl, of all that fall consist of stongy matler;

so that for the %hif’gy—fouv iron masses found in the United

States ’(hew may have been z4 % 25 = 8g0 stone—fails.
% % % ¥ %

2.2 Note 2,

(p. 8) T is vemarkable, that while Decomber has only
nine falls recorded, flve oul of these should have occurred on
the 13th of the month, and one on the 4, Five fell within the
space of only twelve years, and two fell on the 13th December
1803, at two distinct localitics,

In looking through Brof. Powell's ‘Calalogues of Luminous
Meteors, and wvarious Jourmals, ’(hew are mentioned o»nly
four meteors and two small falling stars for any 13th day of

December.



2.3 %%G 3

(p. 10.) Professor Cappocci of Naples, in a letter To M.
GArago (given in e Comptes Rendus for Rugust 1840), endeav—
ours, Though 7 think not wery successfully, 1o establish, not
only a coincidence in the fall of aérolites and luminous meleors
for the 16%h and 13th of Tuly, bul assigns to them a recurrent
period of five years, and concludes by supposing that they are
e resull of an aggregation of cosmical atoms dispersed in
space; atoms which are constrained to unite themselves by con—
’(rcw;y epo‘les in conseguence of mqgm%ic attraction.” And hc
scoms o consider comels, aurorae boreales,s meteors and aéro—
lites as various resullants from bands or currenls of nebulous
matler exis%i‘nj in p(lam%m;y space in a state of mcym%ism

more or less intense.

% 9K' 9!(’ o 9K'

‘5500 ‘p0:90 25.




2.4 7‘/59(@ I

(10. 10.) T can hardly be imagined that the small fragments

and atoms which usually constitule aérolites can have ang lumi—
nosity, whether reflected or inherent, Tt is possible, however,
they may form the more solid part or nucleus of larger and
less solidified bodies. Thal ordinary falling stars, and more
?ar’(icu'lwb the luminous meteors observable in the great pe—
riodic displays of Gugust and MNovember, are self—luminous,
can hardly admit of doubl, Tt may be mentioned that Ballas
has probably irreqular and angular surfaces, like the magjority
of meteoric stones, and %ha% Coves is a«ptpawn’dj surrounded
with o very dense almosphere; a circumstance perhaps also
someltimes the case, on a far smaller scale, with meleovolithic
fre—balls, Respecting the cause of the supposed breaking up of
a planel between Mars and Tupiter, Mz, Nasmytl, ot o ro—
cent meeling of the British (ssociation, ingeniws@ suggested
%ha% i1s Jismjo’a'on mig?ﬁ have occurred when ’che plwne’( had

arrived al some such condition or state of Yension (whﬂs? cool—




i‘nj) as thal known o exist in a Prince %tpeﬁ &voep, whidh,
as is well Rnown, shivers To picces on the slightest ingury o

the surface.

Ny




2.5 ote i Nineral and € 7zefm1'ca2 Specz'es foufncf
in @érolites,



LA Aineral S pecz'es foumz in (dérolites,

1 Jrom,

%, m;ﬁeh'fwous iron,

5 Ohosphurct of ivon and mickel, or Sclpreibersite.

4o Limonite,

5 7%@%@’({0 iron ﬁyvijfcs,

6 Jron pyrites,

2 Chromate of irom,

8 ﬂﬂ@m’ﬁc Ryw'%es,

a Carbon,

0. Sulphur,

12, Lead,

12, Oxide of lead,

13 Gobalt,

L, @o«pfpc% ¢

15, ﬂﬂ@m’fﬂ& ¢

16, Vitriolic mickel,

iy @oqopems,

8. Chloride of ivom,

10, C"]ﬂowﬂe of nickel,

20, @moq’{&e of coball, ¢

21, Beridol,

202 @noyj{h{’w,

23 @3rox¢nc,

2, @ma&nij(e. ¢

25, _@aww%,

26. Chan’(onni’(e, ¢

27. @moq’{&e of calcium,
b 28, Chloride of magnesium,
vy 20, Chloride of sodium,

30. Soluble silica,

3L gpsom salt,

32 §7,o,u1m' salt,

33 Sulphuvous acid,

3 gvaphi%e,
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x# x#

i 7ze<m1'caz Elements founaz in (dévolites,

@ % W 9y F b b

N N Y
LRSS A T SRS (T SR S o)

N
@ Go

%

Trom.
Nickel,
mﬂcg;msium

09@9@%.
Silicon,

Sulghper
Calcium,
@luminium,
m[vomium,

Sodium,

Botassium,
@hosphows,
Lead,

Carbon,
6‘1110«1'%@‘
Cobalt,
mmjmese, ¢
G opper,

, _Ey(lﬂ’ qgen,

20.

Tin, ¢

%



2.6 Note 6,
(10. 22.) ‘The fouowinj calculations will show ’cha’c a mass

of iron, having a spherical form, and weighing 20,000 1bs,,
could not wasona%ly have a greater vdoci’@ than 322 feel in
a second if projected from a lunar volcano, The caleulations
are based on the following premises,

& stone having 5.6 inches in diameler, with a densily of
3.0, and weighing 10 lbs.,, is assumed o be tpvqjec’(eél from a
lunar volcano o the rate of gooo feet in a second, i ¢ with
a wvelocity more than sufficient, according to Dr. Smith and
others, 1o allow i1 %o pass the limils of mulual attraction
between the moon and the carth,

Jaking the sp. sg. of iron 8.0, and bearing in mind hal
the arcas arc as the sguares and the masses as the cubes of the
diameters, we arvive at Yhe following resulls. (& mass of ivon
(olobular) o weigh 20,000 1bs,, sp. gr. 8, will be a little over
50.9 inches in diameter; found thus:—

3/20,0000bs.x1602.x1728 __ 3/Ta9nn0 ,
\/ 8000sp.gr.x5236 132009 = 50.9 . necwb,

77




G similar mass of stone 1o be %he same wefgh%, and sp. 97.

3.0, must be 20.6 inches in diameter; found thus:—

o/ 13200928 — /359024 = 204,

Now if a picce of stone 5.6 inches in diameter, weighing 10
1bs., be «pq*qjec%ea‘l wi%h a w‘loai’@ of gooo feet per second, a
mass 70.6 inches diameler, and weighing 20,000 1bs., could Ofnly
be projected with a welocily of 715 feel per second, because Hhe
weig?ﬂs would increase so much faster %hwn ’(he sectional area,

70.62

: Diam, 562

ﬂus as m:s. 20’%00

1

2 Uelocity. gooo;

4984.36 ; )
0 i Velocity, gooo : 715 feek.

or as Lbs. 2000 : Diam.

The mass of iron has a less sectional arca than the stone
because of ils greater specific gravily, viz, in the «pwtpor’(ion
of 50.9° to 706%; it would therefore only be projected with a
w‘lociiy of 372 fee? per second; or as

498436 : 259081 : 715 : 372.



Thal is, o w‘loci@ more Than 20 times Yoo small o allow
of the larger hnown meleoric masses to reach the carth, if

tprgj'ec%& from a lunar volcano.

iy




T
)
4

3

5,1

Gotaloguss,

Stones and Trons,

Year. | Month Locality. Spec. Jron or | Remarks,

and dag, grav, stone,

B. €.

328 Erete. Stone. ¢

1200 Ovrchomenos, ¢ Stone.

64 China. Stone,

570 or Erete, Stone,

520

3 or Rome, Taly. Stone, G  shower of

654 stones,

466 Egospotamos,  Berga— Stone, Very large stone.
mus, Thrace.

204 GAncona, Taly, Stone. G shower.

211 China. Stone.

192 China. Stone. Jwo falls.

126 Crustumerian  JTorri— ¢ Stone.
tory, Tala.

Vocontii Territory, Stone. Time of Pling,
Gaul.

89 China. Stone,

Bl China. Stone. 7 distinct falls,
Geilla, Africa. Stone. Sewveral stones,
mp'fna. Stone, 5 distinct fans,
Thrace. Stone, 3 large stones,

80




1249

1280

or

TJuly 26

Emessa  and  Mount
Lebanon, Syria,

Bender, Erabia,

5111'%4,
34%07&9
Saypt

Japan,
@hmendabad, India.

Narni, Taly.

China,

Augshurg, Bavaria,
Magdeburg, Prussia.
afﬂrico,.

Boang?, China.
Aguileia, Trieste,
Near Baris, France,
Oldisleben, Thuringia,
Germang,

Misnia, 54%0@.
Weirzburg, Franconia.
Welixos, Ussing, Rus—
sia,

Quedlinburg, Saxony.
Alexandria, Eaypt
&Wagon, Spa,inn,

Stone.

Stone.

Stone.
Stone.
Stone.

¢ Stone.

Stone.

Stone,
Stone,
Stone,
Stone,
Stone.

Stone,
¢ Stone.
Stone.
Stone,

Stone.
Stone.
Stone.

Stone.
Stone.
Stone.

6%11 cm’(my (Z)
@ showw,

S (X4 eral,

5 s%o*nes,

@ ‘V@‘Vy 1@‘[9@ one.

One.
Jwo,

S (24 eval,

One 12 in. in di—

am ¢%¢‘Y g

G shower.

1 5%11 cetn’(uty,

13th or yth con—
tury,

G shower.
One. (2)

Several large ones.




1559

1561

May 13

May 22

Friedland, Saale, Sax—
ony.

Vandals, 8. Gustria,
In m::tr’(dp'o,h and
‘(Da.ﬁha‘lia,

Oldenburg, Germany,
Minden, Fanover.
Island of TJava,
Burgos, Spain,
Viterbo, Taly.

8. Saxony or Bo—
hemia,

Crema, Taly.

Ensisheim, France.

Cosena,
Tely,
Badua, Naly.
Crema, North Taly.
China.

dwogon, Spa,t"n.

Romagna,

Limousin, France,

Newhof, Saxony.

Bicdmont, Taly.
Thuringia, 5@#0@,
Miscoz, Transylvania,
Eilenborg, Jorgau,
Prussia.

Gottingen (2), Gor—

mwrg.

350

Stone.

Trom,

Stone,
Stone.
Stone.
Stone,
Stone,

Stone.
Stone.

B%O‘VW,

Stone.
Stone.
Stone,
Stone,
Stone,

Tron.

Stone,
Stone,
Stone,
Stone,

Stone.

One.
Mangy. ¢

Jwo large ones,

One.

270 lbs.  weight;

one.

(@w%%ful.)
Large number,
6 fragments,

S (X4 wafl,

One.

S (24 wafl,




1650

1650

Rug. 6
5@7:. 4 ¢
m‘w. 30

Thuringia, _§evmof@.
Bicdmont, Taly.

Castrovillari or
Rosas?, Ttaly.
‘ﬁumersémf? 5 Gor—
many.

Erevalcore, Picdmont,

Murakéz, S@w'a,,

Falindher, Persia,
Devon, England,
Brovence, France.
Borkshire, England,
Charollois, France.

Vago near Veroma,
Taly.

Calee, Vicenza, Taly.
Sagau, Silesia, Prus—
sia,

Mt Vaison, Mar—
ftime Alps, France,

Suffolk co, between

Woodbridge and Ald—
boro”, England,

Rwickau, Saxony,
Stolzenav, Wn’(ﬁ[ol{a,

Germany,
Dordrecht, Holland,

Milan, 'J’Cab,
Funen Tsland, Den—

mcwﬁ.

Stone.
Stone.
Stone.

S%ne,

Stone.
Stone.

Tron.

Stone.
Stone.
Stone,
Stone,
Stone,

Stone.
Stone.

Stone.

B%O?W,

Stone.

S%O‘VW.

Stone.
Stone.
Stone.

One.

30 lbs; one stone,

3 of aboul 100 1bs,
cach,
7 Tbs

59 1bs.

Jwo stones.

G large stone, N
% S

11 oz, (Doublful.)

One large one.

38 1bs. One.

4 1bs.

One stone.

G shower.




May 26

June 5

Verona, Taly.
Swabia, Gustria.
Diing, Bavaria,

Glarus
Switzerland,

Orhneys, Scotland,
Ermendorf, Saxony.
MNear London, England,
Castrovillari, Eal—
abria, ’J%a,ly,
Bicdmont, Haly.
Temesvar, hungary.
Near Sienna, Naly.
Borne, Switzerland,
TJamaica, West Indies.
Garz,
Prussia.
Larissa, Macedonia.
Reichstadlt, Bohemia.
Mixbury, Wéﬂhmp—
tonshire, gnglam'l.
Lilaschitz, Bohemia,
Carpentras, France.
Rasgrad, Hungary.
Greenland,

canton,

BPomerania,

Hiort,

'J':m*nce,

Normandy,
ajvam , Groatia,

Freisengen, Bavaria,

;,80

Stone,
Stone.
Stone.
Stone,

Stone.
Stone,
Stone,
Stone,

Stone,
Stone,
Stone,
Stone,
Stone,
Stone,

Stone.
Stone.
Stone.

Stone,
Stone,
Stone,
Stone.

Stone.

Trom,

Stone.

Large ones,
G shower.

Fell into a hoal

Several,

Several,

Several,

@ SHOW er,

20 1bs,

5 (X4 wa:l,

5 (44 @‘Yal,

a’ 14‘7‘3¢ s%om.

& large stone.

21+ 16 1s. Wt
1

Several (or 1722 )




1290

Tuly 24

Oc%. 20

Tabor, Bohemia,
Liponas, France,
Terra Muova, 8, Taly,

Abereto near Milan,
8. Taly.

Hovellora,
3. Thaly,

fucé, France,

Maverkirchen,

Bavaria,

Modena,

ngem,, @wozgon 9
$epai<n,
Bodady, Coburg, Gor—
many.

Obruteza in Voﬁwn{a,
Russia,

Fabriano,
Taly.
Bettiswood, West
Meath, Ireland,
Beeston, England,
Lahore, India.

Jurin, Taly.

Gncona,

Eichstadt, Bavaria,
Rharkof, Ukraine,
Russia,

France.

Barbotan, France.

Menabi 1,19 , Cornwall,
England.

366

359
345

363

365

362

S%ne,
S%O‘VW,
B%O‘VW,

S%O‘VW,

S%O‘VW.
S%O‘VW,

S%om,

Stone.

Stone.

Stone.

Stone.

Stone.
Tron.

Stone.
Stone.
Stone.

Stone.

Stone.

Stone.

5¢U¢‘Ydl $%0‘n¢$,
Jwo = 31 1bs,

7 oz,

One.
Doubtful.

2.5 bs.
Jwo; one of 38 1bs,

g lbs,

6 oz.

One fll.

a $1[OW er,

15 imhes in diam—
cter,

Several of 10 and
20 1bs.




1805

1806

Now,
Mar. 15

May 17

TJuscany, Taly,
Sienna, '3%0.19.
Wold Cottage, York—
shire, f‘njlwnd.

6@10%, India.

Belaja, Lerhwa, Rus—
sia,

Friexo, Bortugal.
Lusatia, Saxony,

Salis, France,

Bonares, India,

Baton Rouge, Missis—
sippi, U S,

Scotland.

Gpt, BProvence,

?Tanc¢o

East Norton, Leices—
’ce«rshiw, gnj,aml

& Gigle, France.

Massing, Bavaria,

Possil,
Scotland.

Trkutsk, Siberia,
Cons’(an’(inopla,

Glasgow,

Turkey.

(sco, Eorsica.

Rais, France,

_§1as’(on1mt9 , Somer—
set, gfnjlom&.

340
385

355

345

336

348

345
3.25

353

347

366

130

S%ne,
S%O‘VW,

S%ne,
S%O‘VW,

S%O‘VW.
S%O‘VW,
B%O‘VW,

S%O‘VW,
B%O?W,

S%O‘VW,
B%O‘VW,

S%O‘VW,

S%O?W,
S%O‘VW,

S%O‘VW,

Stone.
Stone.

Stone.
Stone.

Stone.

12 small ones.

56 1bs.

10 1bs.

Or Mcwoh 8 W
% &

G shower.

Belfast Ehron. of
e war.

Sewveral,

2 N)s

3000 stones fell,

3 1 lbs. Contains
1i#le iron.

8. €T MU

Jwo, of 7 + 2.5 bs,

Contains no iron.

Carbonaceous; mo

iron.

One, 2.5 1bs.




1813

Sept. 10

Dec. 13

Timochen, Smolensk,
Russia.
Weston, Connecticut,
U 8

Moradabad, India.
Barma, Naly.

Stannern, Moravia,

Lissa, Bohemia,
Rikina, Smolensk,

Russia.

Lol 30 58 10%3, 70
25 W.

Caswell, A Carolina,
U 8

?u%@phur, India.
Tipperary, Jrcland,
Banganoor, India.

Boltowa, Russia.

Berlanguillas, Spain,

Toulouse, France.

Erxloben, So,xo@,
8%@%’{0%%@ , France.

Culro, Calabria, 7%013.
Limevick, Trcland,

Lontalex,
Finland.

Wiboro,

364

350

340

F

352

349

349
370

363

346

364

307

Stone.
Stone.

Stone.
Stone.
Stone.

Stone.
Stone.

Stone.
Stone.

¢ Stone.
Stone,
Jron (Z !
Stone,

Stone.
Stone.

Stone.
Stone.

Stone.
Stone.

Stone.

160 1bs,

300 lbs; in frag—

m e*n%s.

250 stones fell; no

iron.

4 0r g smaﬂ, ones,

6 oz. Fell on shiep—
board.

5 s,

775 us,

Two fell; one of 13
1bs,

5 el

5@0@‘7’01 smaﬂ

ones,
b5 1bs.
One of 69 11,5,, and

2 smaller.
Dust and stones.

17+ 65+ 24 s €
o W

Contains no iron.




1822

June g
Sept. 10
Sept 13

Bachmul,  Ekatheri—
noslaw, Russia.

&3en, France,

SG‘YOS g 7‘/0‘7'%11 junjwr;y,

Loodianal, India.
871@55{9@ , France,

Near  Nagy Banya,
bungary,

Gov.  OfF Volhynia,
Zabortzcha, Russia,
Limoges, France,
Seres, Macedonia,
Slobodka, Smolensk,

Russia.

Jonzac, France,

Bolitz, Gera, 8. Prus—

sia.
Lixna, Witopsk, Rus—

sia,

Vedenberg, Fungary.
Eosenza, Ealabria,
THaly,

Juvenas, France,

Gngers, France.

Carlstadt, Sweden,
Lo Bafe,

France.

Vosges,

360

365

340

370
347

308
339

370

310

366

Stone.

Stone.

Stone.
Stone.

Stone.

Stone.

¢ Stone.
Stone.
Stone.

Stone.
Stone.

Stone.

Stone.
Stone.

Stone.

B%O?W,

Stone.
Stone.

4o lbs,

Several; one of 18

1bs.

112 1bs,

25 1bs,

8 lbs; contains no

iron,

O‘MZ,

¢

15 1bs,
One.

Contains no iron.

3 foll; one 7 1bs,
4.5 1bs,

¢
G shower  of
stones.

3 fell; one 220 bs.
Contains Ofnly 15

iron.




1829

Fob, 15

Fulthpore, Doab, In—
dia.

Nobleboro', Maine, U.
8.

Renazzo, Taly.
Zobrak, Bohemia,
Trkulsk, Siberia,
Oriang, Malwale, In—
dia.

Nangemoy, Mav_yianﬂ,
U 8.

Owhyhee,
Tsles.

Ekatherinosloff, Rus—

sia,

Swmlwich

Waterville, Maine,
U S
Mhow,  Ghazeepore,
India.

Bialistock, Russia.

Summw

Nashwille,

co., Tennessee,

Richmond,  Virginia,
U 8

Forsythe, Georgia, U.
8.
Deal, Mow Tersey, U.
8.

Launton,

fnjlwnc‘l.

Oxford,

309

325
3.60

366

)

377

35

347

355

33

359

Stone.

Stone,
Stone,
Stone,
Stone,

Stone.

Stone.

Stone.

Stone.

Stone.

Stone.

B%O?W,

S%O‘VW,

S%O‘VW,

Stone.

Stone.

Sweml; 1 of 22
s, Dir. 8. € b
AW,

16 1bs,
2.0)¢

3 small ones fell.
4 Ubs,

5 1bs.

(S‘P, 97

16 bs.

Two fell; Together
30 1bs,
86 1bs,

Doubtfil,

One, of several

pounds.

4 lbs; contains no

iron,

3 fell; one g 1bs,
another 115 lbs,

4 Tbs.

36 1bs,

2.5 u:s,




Boitiers, Vouille,
France.

‘Wassel,y, Moravia,
Blansko, Moravia.
Okaninak, Uolhynia,
Russia,

Charwallas, India.
Raffaten, borders of
FBungary and Wal-
ladkia,

Dickson co.,, Tennessee,
U 8

Cirvencestor, gfnjlaml
Simond, de V(in,
France.

Macao, Brazil,
BPlatten See, Fungary,
GrossDivina,  Hun—
99

Esnaude, Charente,

?‘V’ ance,

Gkburpoor, India,

Chandakapore, Berar,
India.

Gold Bokhewelde, Cape
of Good Fope.

Little Bingy Boint,
Missouri, U, 8,

Naples, Taly.
Casale, Piedmont,

Rirghiz B’Cetpws , Jar—

4‘-0 1%5: (OT m%
13)

8 1bs.

50 Wbs. (27 or 29
Dec.)

7 Tbs
a’ show er.

g 1bs,

2 1bs.

Contains no iron.

Immense shower,

19 1bs,
3 Ubs,

4 1135.
3 fvagmzn’(s,

Many, N W, %

8. € Carbonaccous.

50 lbs. M E b 8.
w.




1846

&mm.

Feb, 25
July 4

_gﬂ'in‘be'@, Silesia,
Chateau Renard,

Loiret, France.

Jwan, hungary,

La Vendee, France.

Milena,
Gustria,
Logrono, Spain,
Bishopuille, 8. Car—
olina, U. 8.

Utrecht, Folland.
Manegon, Fhandeish,
India,

Rleinwinden,  Mul—

hausen, Germany,
Corrientes, Entre Rios,
Brazil,

Eroatia,

Relleter, co.  Tyrome,
Ireland,

8t dAndrew’s, Euba,
Macerata,  Monte
Milone, Taly.

Lowell, Mas—
sacqusetts, U. 8.
Minderthal, Gor—
mang,

Richland, 8. Carolina,
U 8.

Jowa, Linn, co, U. 8.

Braunau, Silesia,

354

354

302

2.32

358
771

S%ne,

Stone.

Stone.
Stone.

Stone.
Stone.

Stone.
Stone.

Stone.

Tron.

Stone.

Stone.
Stone.

Stone.

Stone.

Stone.

Stone.

Tron.

2.5 u!s.
7?5 l%s

(O¢ beginning of
Sept)
11 1bs,

2 Ubs,

13 1bs; contains no

iron,
Jwo, 20 1bs,

10 in. in diameler.

Large mass,

Doubtful.
(Or May 8) g

stones.
6 1bs.
6 oz.
25 1bs.

Jwo fragmends, 42
and z0 lbs,




1849
1849
1850
1850

1851

1851
1852

1853
1854

1855

1850

1855

1856

Fob, 15
May 20

Now.

Oct 1

Mardy 19
June 22
Now. 30
Nov. g5

afpw'l
Se?%. 4

Feb. 10
S@?%o 5

May 13
S ¢?%o
iy 8

Ghpril 26

Dharwar, India,
Castine, Maine, U. 8.

Junis and Tripoli, N
af‘rica.

8@1}@‘7“7’45 €0, W‘ 8@‘7’—

olina, U, S,
Boonaly, India.
Oviedo, Spain,

Bissempore, India,

Barcelona, Mulles,
Spain,
gu%¢v1af, Wes%phcﬂia.

MezoMadaras, Tran—
sjlmmia.

Girgenti, Sicily.
Fhrbellin, near Bots—
dam, Germang.
Bromeworde,  Fam—
burs.
Forta,
Spaifn.

Barclona,

Lincoln co,, Tennessee,

U S
Bt Rhein, France.

345

363

350

376

8.12

S%O?W,

Stone.

Stone.

Stone,
Stone,
Stone,
Stone,

Stone.
Stone.

Stone.
Stone.

Stone.

Tron.

Stone.

4 Tbs.

i502. 8 E N
W,

@ shower. See %he

Bhil. Mag. for
1850.

18 1bs,

3 feﬂ in diameler.

3 frqgmm%s, 19
Tbs.

181 8 W N
g

@ ‘lcw;qe stone,
6 1bs.

Three, 10 1bs,

375 11?5,




Tron Meteoric JMasses.

Discovered, | Locality. Spec. Bounds | Remarks, peculiaritics, cle.
grav. wet;«;"ﬂ.
B. €.
1168 Mount Ida, Erete. ¢
52 or 56 Lucania, 8. Taly. ¢ G spongy or wesicular
mass,
& D
1368 Oldenburg, Germany, ¢ Trom; fell in 1368.
1545 Nowhof, Saxony. Fell between 1540 and 1550
1618 Bohemia, Fol 1618, ¢
1620 TJalindher, Bersia, 2 Fell 1620, Gopril 13,
1712 Frasnojarsk, Siberia, 648 1,600 Gonl. crystallized olivine.
13213 Senegal, W. Arica. 272 Large guantily, Fas crys—
talline structure,
13751 ajmm, Eroatia, 7.80 71 + 16 Jwo f«r'a;gmm%s; shows Wid—
manstattian  foures when
polished, May 26.
1280 Lahore, India. Fell 1380.
1283 (%wmcm), O%umpa, 13 Toms. Wid., figures, very pwfea’(,
Mexico.
1284 Rio de la Plata, 8. | 760 12,300 Crystalline structure imper—
America, fect.
1284 Ziguipilco, Toluca, | 262 Large guantity, Shows Wid,
Moexico, figures,
1284 Siorra Blanca, Mexico, 44000 Large guantity, Shows Wid,
figures,
Lacalecas, Mexico, 2.50 2,000 Does not show Wid. fgs.
Cape of Good Bope, 8. | 700 300 Does not show Wid. fgs.

afvica,




‘Bm’eﬂry, Brussia, Wid, figs.; ¢ wi%h olivine,
Texas, Red River, U. 8. | 220 3,000 Wid. figs; very distinet,
Brahin, Russia. 6.20 200 Wth crystalline olivine.
Banganoor, India. Fell 18155 ¢ ivon.

Elbogen, Bohemia. 2.7 190 Shows faint Wid, figures.
Durango, Mexico. 2.88 35,000 Wid. figures, distinct.
Rasgata, Santa Rosas, | 730 1,200 Vesicular and malleable,
N Granada,
Lenarlo, Hungary. 2.75 194 Wid. figs., very distinct,
‘lmp'h Mountains, 20

Franconia, Mew Famp—

shirve, U. 8.

1818 Lochkport, Mew York, 36 Wid. figs; cont. pyrites,
U 8.
1819 Burlinglon, Otsego, | z.50 150 Wid. figs; extremely hard,
Now York, U. 8.
1819 Bafin's Bay, Green—| 723 Large mass,
land,
1820 Guildford, 7V Carolina, | 267 28
U 8.
1822 Randolph co,, N Car— 2 Crystalline shructure faint;
olina, U, 8, Texture very hard,
1827 Alacama, Bolivia, 300 W crystallized olivine,
1828 Caille, Départment du | 7464 1,100 Fnown 200 years ago. Wid,
Var, France, fios.
1828 Bedford co., Bennsylva— | 6.1 (Doubtful mass.)
f ’ nia, U, S,
- 1829 Bohumilitz, Bohemia, 72.60 103 Wth schreibersite.
1823 or 1824 | RKinsdale, between West Seweral pieces.

Mountains and Con—
nectiot, U, S,




1843

Walker co, GAabama,
U 8

Scrita, Oswego co., New
York, U. 8.

Claiborne co,, Alabama,
U 8

Dickson co, Tennessee,
U 8

Black Mountains,
Buncombe  co, N
Carolina, U. 8,
Gsheville,  Buncombe
co., N Carolina, U. 8,

Bulnam co., Georgia, U.
8.

Coche co., Tennessee, U.

8.

@e%vo‘pawiowsﬁi 5
Sitberia,

Newberry, Ruff Moun—
tains, Smﬁh Carolina,
U 8

Green co,, Babb's Mill,
Tennessee, U, 8,

Otsego co,, New York,
U 8

8t Augustine's ay,
Madagascar.

Arva, Fungary,

65

726

790

769

7.26

7.26

710

71

20

30

70

2,000

17

113

12 +6

226 97s.

has no otyshuim structure.

Wid. fgures.

Fll Tuly z0.

Wid. figures.

Crystallized in  structure,
wi’(h 370,1071{% and mozgm%i’te,
Found 31 feel in the soil.

Structure c«gshﬁim,

Two. Mo Wid. fgures.
Finely crystalline,
Large guantitics,

Contains  graphite  and
schreibersite,




Buncombe co, Hom—
money Greek, N Car—
olina, U. 8.

De Fald co, Tennessee,

U 8.

TJackson co,, Tennessee,

U, S
Carthage, Smith <o,
Tennessee, U. S,

Chester co, 8. Carolina,
U 8.

Sadlisgen, Silesia,

Braunau, Silesia,

Fort Singhur, Deccan,
India.

Sohwe’fz, BPrussia,
Bittsburg, Bennsylva—
nia, U. 8.

Tazewell, Claiborne co,
Tennessee, U, S,

Long Creck, Tefferson

co,, Jennessee, U. 8.

Cambell co, Tennessee,

U 8.

j@woo& co., N Carolina,
U 8.

Lead Fills, Scotland,
Botosi, S. America,
S’cei‘n?aa,ch, Saxo*@,

732

7.20
A

777
238

;,30

743

705

742

27

36

280

218

42 + 30

31

*3

60

4 0z,

0.125 0Z.

0,; 5 (-2

Vesicular, and wiﬁ[ a crys—
talline structure,

Wid. figures indistinct.

¢ Mo Wid. figures.

Jwo fragments. Wid. fos;
very small. Conl  pyrites,

Tl Tuly 1, 184

Qlivinoid and vesicular.

Wid. fgures, distinct.

Fas a crystalline structure,

Mo Wid, figures,
Wid. fgures.
5@5%@111’%@ in structure,

'fimly c@s%uim; very hcw&,

¢ Alacama iron,
‘w{’dl olivine,




Sencca River, Cayuga
co, Mew York, U. 8.
Lion River, 8. Africa,
Oaxaca, Mexico.

Salt River, Rontucky,
U 8.

Murfreesboro’,  Ten—
nessee, U. 8,

Charlote co, Tennessee,

U 8.

Grayson co, Tennessee,

U 8.
oanoak, Vireinia, U.
9 9 y
8.

Alases
Siberia,

Jucson, Sonora, MNew

Mexico.

Livingston  co,

tucky, U. 8.
Near the Caspian Sca.

Mountains,

Ron—

hemalga, Tealcahuaxo,
Chili.

Greenland, lat 69 25.
Corrientes, Entre Rios,

8. Gmerica,

FBaciendo de  Concep—
tion Zapo,%a, Chihuahua,
Moesxico.

Senqgol, &fvica,

7.38
683

8.0

75

7.05

130

19

2,500

1

21

3,850

‘w{ﬁl Wid, fios. and ﬁy«rﬂes,

Shows Wid, figures,
Doubful if meleoric,

Large mass,

Large guantity.
Three masses, Olivine,
Wid. figs. imperfect.

Contains iron, nickel, cobalt

and copper.
Contains native lead. (')

Wid. figures.
Large mass. Fell Tan. 1844

Very hard large mass.




San  Gregorio, North
Mexico.

8t Bosa, Coahuila,
North Mesico.
Madoc, Eanada.
Orange River, South
d'frica.

Cape of Good Bope, S.
dffrica.

73

252

370

323 ns.

a smo,uw mass.

Soﬂ, Wid, figures,

Saﬁ, Indistinet,
Wid, fios. V¢g perfac%.

Widd. figs.




73 Doublful; or Date of Fall Unknown,

Year. Locality. Remarks.
¢ Daghistan, (¢ Scythia.) Stone, Fll B. €.
648 gonshn’(inopie, Stone,
1095 France, Stone. &tpw"l 4
1672 France. ¢
1626 Copinsha, ¢ ¢
1636 Near Loghorn, Taly. ¢ Mardy 21 Fell in the
sea.
1353 Eichstidt, Gormany, Stone, Janvary, ¢
1256 France. Stone,
1236 Novellara, Taly. Stone. Gugust 5.
1283 England. Shower | Gugust 18.
of
stones,
1785 France. ¢
1299 Baton Rouge, Mississippi, U. | ¢ Gril 5.
8.
1805 Dordrecht, Holland, Stone,
1806 Basingstoke, Fanls, England, Stone, May 1z.
1810 France. Stone, ¢
1809 South Atlantic. ¢ Foll into the sca. Tume
19.
. 181 Doab, India. ¢ MNovember g.
v 1813 Malpas, Eheshire, England, Shower | In e summer.
of
stones,
1817 Baris, France. ¢ November 3,
1813 Baltic. ¢ Fell in the sca. May 2.
oy




iy

1842

Radonah, near Ggra, India.

Blankenberg, Bays Bas.
Sterlitamak, Orenburg, Russia,

Castres, France.

Rinsdale, New Hampshire, U, 8,
near West River Mountain,
Cape of Good Fope, 8. Africa.
Isle aux Tonneliors, Mauritius,

Bulrose, Tsle of Man.
Concord, Mew Fampshire, U. 8.

%;ssia.

Sandahar, Gfshanistan,
Sucorne, Switzerlond
Zeith,

& nads,

Canads,

Canada,

g/pinal , Vosges, France.

Tron,
Tron,
Tron,
Tron,

Tron.

Shower
of

stones.

Dust,
Dust,

Dust,
Dust,

Dust,

Rug. 7. Same as Pe fall
ot Futtdhpore!

Now. 2. W& rain,

Failstones,
cgsh‘ls o:F ww”(es.
Sept

enclosing

Masses of iron feu,

Sewveral, Dates un—

known,
(Sec  Comptes Rendus,
1836.)

g

‘gxplosions, with mete—
ors.

gxplosions, with mete—
ors,

Explosions, with mete—
ors,

Explosions, with mete—
ors.

Explosions, with mete—

ors. 5 Now.




