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@‘Y jS ace,

The fonowinj gsscky oq*{ginaﬂy oupjoecwecl in ’(he @7111'10—
sophicol Mcgazim fofr November and December 1854, J
have been induced to publish it in a separate form, T has
umlm:gom %0%71 revision and addition; and ’Che lunar ’(heoty

of %hc origin of meteorites Ho,s been moticed at some 1@%3%71,

The 5a%olqguc and Jables have been constructed al con—
sidevable trouble; and as %einj @ far jfhe most comjole%e

30% pu%’she&, may be founcl useful o ’(hose who conec’(, or
take any interest in j(hose bodics,

Thfrouﬁh jfhc nature and cho,mc’(w{s’fics oj: ’ﬂp’s class of
fphaenomena are muéh better understood ’Chom fo«mw@, %71@

%heow%{cal and cosmical pcch is still open Yo discussion.

R &

manches%w, HNovember 185,



1 Observalions on NMeteorolites or (déro—
lites, considered _@cqgmphioan% Sta—
%is’(icauy, and 505%11'0@1@,

N s many years since any a%’femp% Ho.s been made o
give a comﬁe’(c list of we I—auj(hcn’({ca%c& meteoric faﬂs;
wcen’(@, indeed, I, @a«%sch of Vienna has ?umisheél an
in’(wcs%in\g account, as well as ca%ologw, of %he meleoric
ivons and stones in ’fhc ?«mpwiol JMuseum of gfha% ci@;
and @frofessoqf ghejom'& of ’Che United States has also given
us a list of ’(hc meteorites in his own collection, as well
as a ‘?72651'5 on American meleorites; but 7 am @nomfnj( of
a@%hinj ajo«proachinj a comfp1e’fe or comfpefnch’ous ca%alqgue
of 9(71@ faﬂs of %hesc bodics.

Tha accompanying ca%olqgue has been ca«rcfuuy comqoilecl
from various sources’; where Possi ble, concise epm‘j(iculaﬁ‘sj
not on@ as to date and 1oca1{’£y, are given, but mention
is also made of wa@h’(s, specific jmvi@, appearances, ole;
and several analy%icﬁ and statistical Tables are added, whiéh
may not be wi’(hou’( ifmjoov’fcmce in ’che wesen’f as well as
fu’(uw consideration of ’(711'5 su?gjec’c,

_@wa’( care Has been taken 1o avoid ervoncous dates or
confusion of localitics; and gueries are occasionol@ an—

15u571 as old volumes of the S’Hﬂosoﬁlual Transactions; the fmﬂoso phical Nlagazing Brewster's
gncyc%pacdm, article "Meleorite”; Fartsdy's, Shcpcw:l s and 5111@3%1 s Catalogues; the wolumes of
%710 ?Bwihsh (ssociation; Sﬂbmm s r7c>1wmx1 (famy?as ﬁicmlus Annales de (fbwma ot de %ﬂgue,
vol. z1; Nicholson's Tournal of ?Hﬂosoyhy Frofessor Clark's Thesis on TIron NMeleoric Masses;
and sumlwq other pcwo&uols, both scientific and literary,
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mxccl, whew ’(hcw wants cvidence o cs’(a%’sh fu’[@ j(hc
au’(hen’(ici’@ or correciness of %he fan,

N is more espcciol@ may pwsefn’c o?gjcc’( 1o iﬂnws’(iga’(c
some of the results oxppwren’d\y indicated @ these tables,
constructed purposcly from the gemeral catalogue; and 7
shall consider the subject, first ocographically, i ¢ with
y@aﬁ’cl o jfhc jeggmﬁzz'caz distri bution or cleposij({on of

aérolites on the surface of the olobe; secondly, statistically,
wml reference to dates and numbers; and ’Chiwn , if I

may use the term, cosmically,

Considerable allowance must be made in jfhc foﬂowinj,

as indeed in all consideralions fresqocc’(inj g(Hese si'n\gu%w

bodies; bul T am of opinion ’ﬂla’( ’fhe number of faﬂs
now %voujh% %qgc’fhw in a tabulated form will be suﬁcien’f
to furnish us with some cvidence, if indeed on@ of a
ngga’(iw kind, to starl from, The ’(hwc fouowinj tables
would indicate a pw%@ eguoﬁe occurrence of meteoric falls
on the surface of our carth, a cpoiﬂn’f @ no means without
impofrjccmce, Due allowance must of course be made for
VAYIous coun’(cmcj(inﬁ influences, such as fpfreponclcmmc of
sea and uninhabited countries in certain latitudes, and want
of historical or scientific vecords among vpcw%iculcw nations,

ete.



11 Jable &,

Countrics. Stones. | Trons, | Total. ﬂ(qu_‘;é Tat—
ude, ©

France 3 1 35 46 N
Ireland and gvca’f Britain 20 1 21 53 N
Bavaria, Prussia; Germany | 28 6 I 51 N
hungary, Bohemia; Hustria 28 5 33 W8 N
Switzerland 2 2 46 N
iam%wc@, Bredmont, Sicily; 33 1 3 43 N
Taly
Z?ov%uﬁa1 and Spo,in g 9 4o N
Buropean Russia 14 1 15 56 N
Finland and Siberia 4 3 7 63 N
Sweden 1 1 6o N
Usia Minor, Crele; Turkey | 10 1 1 yo N
giiyfp%, Hrabia and (ﬁfq’ica 6 1 7 30 N
%v%a@, Fersia and Cenlral 2 3 35 N
(Asia

:7a7mm and mp'na 27 23 8N
Ceylon and India 19 3 22 20 N
United States 18 3 54 35 N
Greenland 1 2 3 65 N
West Indics and Mexico 2 10 12 28 N
Safndwiﬂl Islands 1 1 20 N
South Hfrica 2 2 4 30 S
Java 1 1 03,
South dmerica 1 8 g 20 S,
&ma&a 1 1

[ Totals 8 [& [z |




12 Jable B, — Sﬁowmj %71@ number of Nete—

oric @ejoosi’({om recorded, awa%\gecl accord—

g to zoncs of Latitude, 7\/54’9(71,

Between N Latitude 5° and 10°

4

Between N Latitude 10° and 20°

8

Between N Latitude 20° and 30°

35

Between N Latitude 30° and 40°

-
75
7

Between N Latitude 40° and 50°

129

Between N Latitude 50° and 60°

68

Between N Latitude 60° and 20°

g

|

[ 2 |

1z TJable € — Showing the proportion of falls,
for several countrics, ’fha’( m@h’( be sup—
posccl o occur, making duc allowance for
jchc relative extent and powﬂa’a’on of cac%,
%o,ﬁinj France as jche standard or unit of

comparison, and commencing wi%h %he _year

1240.
detual number, Eompu%ccl number,

France 14 19

_@wa% Britain and Ireland | 1 12

Spcu'n 5 g

Germany 12 13

Hustria W 13

Jhaly 1 4%

gm’o«yaccm %&ss{a 12 3L

United States 18 8




The number of meteoric falls recorded for Great
Britain, France, Germany, Gushria and Taly, is thus

shown to have been sixi(y—swen, n a pcw’o& of six@—
four years, Jaking the arca of these five countries at
900,000 sguare miles, and ’Cha’( of %he ecw’(hls surface at
19z millions, we obtain 220 as 7(710 number of annual falls
Uﬁc@, n jfhc or&ma@ coursc of cvents, o be observed,
were %he who% surface of our 310%0 10@0701&1 wi%h an
gu«opccm &ensi@ of fpopulo?(ion and a similar c?ggwe of
civilization,

Jaking, however, into comsideration that one—half of
mankind is al’(wna’ce@ experiencing 9(71@ darkness of 111:971’(,
when %hgy are not so I{ﬁc@ to observe the descent of these
bodies or mark the exact spojc where %hgy reach the cwr’fh’s
surface, we may fm’ﬂ% instead of 220, assume 400 as
more mcw@ %he number of falls 1iﬁc@ fo occur under the
above—named conditions, WHa% woyoa*’fion 400 may bear
to %he entive number %ha’( fan, it is mot casy to congec—

ture, %hwgh aﬁw mature consideration, 7 am inclined %o

think that mumber will excced one—third of the whole?
T is desivable to bear in mind %71@ wo%a%ﬂi@ of a not
uneguaz distri bution of meteorite foﬂs on ’fhe suvface of

j(hc em”ﬂb because i1 fngh% appear from a 100 supcfrﬁc{cd
or limited examination, ’(ha% such was not %he case, a view,
indeed, ajoqoawfn%@ a&op’tecl @ Frofessor Shepcwclj in some
remarks he published in 1850, vespecting the “Ucographi—

8ee %mcﬁ, and Jote a, P. 20.



cal Distribution” of jfhcse bodies, _fe considers %Haj( %hcw

arc some regions of ’Che ecw%h’s surface, or cerlain zomes,
towards or in which there is a tendency to “concentration
in j(he cleposi’m'on” of meteoric matler; and he instances
fpm’%kdm’ countries, as Ganada, @or%uja1, Sjoaiﬂn, Sou’fh
?3(0,1% 51’4:1'@, funja@, Denmark, Sweden, %on:y, and
Northern Russia, which furnish few or mo instances of
meteovic élejoosi’cion, (s yggarols %rw@ on@ can His re—
marks s’(ﬁc’@ Hou 3003, as will be admitted on a pewsol
of %71@ localities given in 9(71@ co.’(olqgw accompanying ’(his
paper: ’Cha% ’(hew are some iwggulmi’(ies no one wul cle@,
3@% consiclwinj 7(11@ sj(mnje nature of, and %hc fphccmomma
exhi bited @, these bodics, and making duc allowance for
VAYIOUS causcs Wie@ to affect an observable uniformi’@ of
&@posi’a’on, it is on@ remarRable how unifwm@ 7(11@ hawe

ewwwhaw been obserwveds

@frofessov Shepoml cowcc%ly takes fo«r j(he United States
’Che pcwaﬂ& of 37" AN as %he line of 3«@@%05% average me—
teoric okpos{%ion, and for guw]oc %ha% of 46° N

¢ line dvawn through the centre of greatest meteoric
deposttion in (dmerica would, if prolonged so as o in—
clude 9(71@ like centre for gu«rope, form, wiﬂl ’Che oq’élincw:y
parallels of latitude, an angle of about 10° or 1°.

J shan now guojce @«of, Shepon’ol’s own words:—
“ﬂf jfhcﬂn it appears j(ho,% jCﬂhcsc aérial sj(mfnjws cﬂ@jﬁ

5For mention of some less impov’(wn%, though mot less curious, ivrequlurities concerning the fall
and nature of meleorites, see 7Vote 1. at the end,
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Upon our cosr’(h in such 3%@% 10ch0%304’@%¢0 over limited
arcas, can we he’bp a&mi%’n\g %ha% ’Chefre pws{cies over ’Chm'q’
descent some 3¢ca% law, or in o’(hw words, ’fha’c jfhcse
falls take place in accordance with some fixed plan, The
fpwse%’( s’(@e of our ﬁfnow%clge may, indeed, be ina&egua’w
1o ciw&oqoe wha% %ha’( p%m ac’(uaﬂ\y is; but when we see
so marked an ajopfvoacﬁb @ the courses of our meteoric
reQions, to ’Che {so’(hwmo& pamnds for ’(he same zones, and
again, an observable coincidence between %71@ trends of %he
meteoric Y0QioNs and ’the isoé@nwm{c lines, we ave s’f«onj@
%em?%eél 1o refer %he forces of 3«@@%@5% ac%iw’@ concerned
n ’(hc phaanomenon, o a union of %hwmol and m@m’({c
action; although it is, at the same time, Possi ble that more
fpowwful local attractions in %71@ surfaces concerned, j('hcm
exist clsewhere, may also exert some influences over ’(he

okpos{%ion of ’fhese sinyu’[a« bodics,”

7 need not say more wswa’(inj this pafrj( of the subject,
except thal T must difer from Frof. Shepard, and give

m\y jcacj(s omcl réasons ja‘Y SO &Oi%ﬁ,

T would indeed be sj(mnjc shouu %hcsc bodies — varying
in size and weight from half an ounce Yo 30,000 1bs., some—
times con’caininj no iron at all, and oooasionc&@ comqoosecl
of nothing but ivon, having an omiguc divection 30%@«@1@
from cast to west, and a velocity of fifteen to thirly miles
in a second, — be attracted @ pcw’(iculcw countries more
than others, or arrange themselves in zones pamﬂcl to the
isothermal or isoo}ynamic lines.

9



The next point T shall draw attention 1o, are the vari—
ations in ’Che number of fans taken in ﬁw—:yecwly pcyiocls,
from 1245 up to 1854:—

From 1295 1o 1800 are described, .. 7
From 1800 1o 1805 ave described... 6
From 1805 To 1810 ave described... 13
From 1810 1o 1815 arc described, .. 15
From 1815 Yo 1820 ave described... o
From 1820 Yo 1825 ave described,.. 12
Falls. .. 62
From 1825 Yo 1850 are described... 1
From 1830 1o 1835 arc described, .. 7

From 1835 %o 1840 are descvibed... 12
From 1840 to 1845 ave described... 4
From 1845 1o 1850 are descvibed... 1

From 1850 Yo 1854 are described... 7
Falls... 03
Jotal, .. 125

3'711'5 Qives an average of cleven fofr ao,cfh of ’Cha twelve
gu{ngwnnioi pcﬂrioclsj or mcwly two per annum; but one
move fall is vecorded for the first moicty of the sixty years
%hom fo« ’(ha second, ’Choujh one mig?ﬁ Haw eeepec’ce& m’(hw
a marRed increase during the second pcw’oél, owing to the
increase which has taken place &wrifnj ’fhc last gum”(m’ of a
cm’(u@ in poyu1a%ion and in’(eﬂ{geme, as well as facﬂ{’a’es
for Procuring and &isscm{na’ﬁ@ {nfo«ma%ion,

Indeed, as but one fall is recorded for cach of the _years

1852, 1853, 1854 and 1855, and but two for cach of the _years
184z, 1848, 1849 and 1850, whﬂc some years pwsenjc us w{’fh

10



three, four, and even five instances of falls, one is almost
led 1o imagine a %empom@ if not absolute foﬂinj off in
the fw;wngy of these phacnomena; whether this may be
owing to accident and chance, or o the existence of some
unknown cause or gychz, we must, from want of more
data, ot pwsenjf remain @nomn’(,

The fonowi@ Jable, pﬂrcscnjﬁnﬁ an anol:ysis of %71@ total
number of known falls T have been enabled to collect or
hecw of, awcm\geci accowlifnﬁ to %He fans for each mon’ﬂb
from 7(71@ _year HD 1406 o 1855, shows some curious if not
indeed impozr’(cm’( resulls,

1y Jable D

Tlonth, W
January 10
’Jrc%wa@ 15
ﬂ/(;cwch 1z
pril 45
May 1z
jum 18
Forst Ralfyearly Tolal | ous
uly 105
@uﬁus% 15
Scp’wm%ev 16
October M
November 16
Decomber g
Second ha(lf—yem’ly total | 8 9.5

’ N B, ‘verage ‘ 15.0 ‘
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N s m’(he« sinju%;r how mm’@ cgucﬂ %71@ number is
foer eaéh hc&f—:yecw@ pew’o&; but %71@ most im«por’(om’( ’ﬂp’fn\g
1o notice is %hc 3«0@’( faninj off foq’ 7(71@ mon’fhs of December
and JJanuary, and the almost cowespomlinﬁ increase for
Tune and july; %71@ two former %qge’(her on@ show 19,
whﬂe jchc two latter 32,5, OF about double

T may be arqued, that this is in conseguence of the
&ags being longer in summer than in winter, w'hﬂ@ how—
cver, %hew is but 16 per cenl, move ﬁayl{gh% in November
than in December, the falls of meteorites are, it is scen,
movre ’(hcm 50 per cent, move, and whﬂc %hefre are ten
fans vecorded in jcmucw:y, ’(hew are ﬁﬁecfn n f‘fe%wa@,
and seventeen in m‘wéh, mon’fhs when ’fha cia\ys are still
mm’@ as shor%, November shows consickm?@ more also
than December. The difference existing between different
countries, in latitude and Ionﬁi%uﬂc, will also tend m’(hw
to cgucﬂize the difference that occurs in the duration or
simullancous commencement of fn@h’( at any pw)f’({cdmf pe—
riod of %he _year, The ten falls for jomua@ are sqowo.cl
over, be it observed, a very long pcw’o& There appear

Oﬂn@ to be fow instances in ’fhe last humlw& _years, (See
Note 2.)

Thcw is doubtless %hen some ojfhcfr and more impo«%om’(
reason fregu{wcl Yo account fozr ’(his marked decrease in ’(he
number of aérolites observed in December and jcmua(y, as

tMonsicur Marcel de Serves, in ’(ha Annales de € himic dde %zys{gue, vol. 8z, P. 262, remarKs,
that oul of sixty—five falls, hwo—thirds were in Tune, Tuly and Gugust,
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well peﬂlajos as foqf gfhe Ia@w number of foﬂs which hcwc
occurred in jum and july

Let 1 be borme in mind ’(Ha% ’Cha eafr%h n hw orbit at
those pew'ocls of the year, is on the sides of the winter
and summer solstices wswc%iw@, L e in 7oczw'7zcz21'on and

a7o7zeZz'on,

J shall reverl o %his po;r% of ’fha subject, and mow
pwcec& 1o %71@ consideration of jﬂlc fonowifnj Table which J
haw constructed, m’(har qfoujmy indeed, fvom %71@ «rcpov%s
of @vofessw Fowell, drawn up foaﬂ, and pu%’she& ?Zy ’(he
British @ssociation, in the volumes of its Tramsactions
for ’(He years 1848 1o 1853 At best jChese resulls can on@

be relative and app«roxima’tiw,

Column (&, denotes ’(hc total number of luminous meteors
described (o« recorded and pm*’ficdm*izecl) in %he above—
named wjoozr’(s; and column B, %71@ number on@ of 9(11@

most remarRable oness

551131 as j('hosc havinj a 1@4:9w amoa«rm% size %hcm %110 fplcmc’( jupi%w, ’(11050 o.ccompcmicdl 119
audible cxtpd!,osion, or such as are described as havinﬁ atppvoaéhccl pa&”(icdm’@ near %ha surface of jchc
carth
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15 Table € — Luminous Meleors,

:7\/()0%%115, (/4’, @, @ch%%ctgc Ojc 1‘1‘7:90 onges,
jcmucw:y 190 | 13 6.8
February | 102 | 48 180
m’ﬂawh uz |z 6.0
uﬁow’ 1 236 | 15 6.2
NMay 41 |8 20.0
une 88 |12 136
July 3 | 20 55
&ujus% 4370 | 25 0.6
September | 515 | 25 2.9
October 320 | 12 3.9
November | 120 | 24 L1z
December | z10 | 19 6.1

On comparing ’fh{s table wml Jable D, one is struck

wi%h several compam’(iw dissimilaritics of result, The
marked pow«@ of meleors observed in NMarch, 7\/6@ and
une, does mot agree wi’(h j(hc number of aérolites observed
for jfhe same mon’(hs, as given in Jable D, whaw 7\4@«&1
and 47\/60:9 have over ’fhc average mumber, for ’fhe whole

_year,
In Table &, December has mcwly as many as ju@,

Sep’(efm?mr and October; and more than JJanuary, ?e%wcw:y,
Narch, @pw’ll 7\4@ and Tune, This may pwhaps be j(he
resull of chance, but not so when we take the months of
@uﬂus% and November (U&Me g), these two months show

a decided and cven enormous p«cfponﬂwomce in %hc number
of luminous metcors observed, owing p«imipal@ to the

pevio&io ciisqolciys wh{ch usuc&@ take phce from ’Che g%h 1o

4



the 13th of cach month,

Referring mow to Jable D, it will be observed that the
number of meteoric stones or aévolites ascerlained 1o ho,w
fallen for these two months, docs mot exceed the average
of the whole twelve months,

This deserves some attention, since out of more than

150 me’(cow’(cs (O‘Y CL@‘YOI‘&%@S WhOSG ‘}0‘1’60150 c?a%e Ojc fan are
wcﬂ CLSC@?‘%@’I%GCI %h@‘?‘@ are %uj( fow’ S¢¢ gC'L(va . ‘Which

feﬂ on any of ’(ha twelwe ﬂays mchwkcl between ’(ha a’(h 1o
11,;’(71 ﬁays of @mjus% and November ws?oec’(wcly From ’(7115
we are, J think, justified in drawing the conclusion, that,
with many phamomena in common, there does exist a dis—
Yinetion between meleoric stones or aérolites and luminous
meteors® This distinction one MaY SuPPpose 1o be somcwha’(
of the same character as that existing between planct and
comel; ’che fowme«r comjoosecl of matler in a solid fo«m and
wvolw'@ round ’(ha sun in orbits less cnijojficol 9(71@% ’(hc
Za‘?%er, bul more so ’(hcm jfhoscz of ’(he Ia@w piane’ts, ’(he
latler Lhavifn\g also a gascous or pcvha«ps Auid nature,
Some a’(’(emqo’(s haw been made 1o ascertain ’Che orbils of
jfhc pc«io&iea@ YOCUTTING meteor showws of @mjus% and

November, and Professor Olmsted caleulated that the one
seen on ’Che n{gh’( of %71@ 15’(11 of Movember 1833, had its
ap?leZion neay %he eafrj(h’s orbit, and ils 77@%’7;@71’0% wi’(h{fn

the orbit of mewu@; that is, its mean distance from the

:Frof. V. Olmsted, in an article on %!hc subject of meteors, in %Ha 26%11 volume of %’hc American
jouvna’[ of Science, P 132, 18 s’fvonj@ of opinion %‘ho.’( jfhwc is a diffevence in ’(Hc nature and origin

of adrolites and s‘hooj(in‘g stars,
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sun lics w1'%7zz'fn %ﬁe ecw’(h’s orbit, (Sec ote 5,)
@n examination of Jable 7. is favourable to the idea that
%hcw may be 7:@7’1'002% cpoéhs fo’r aérolites as well as fo«

luminous meteors, This, if true, would cefr’(ain@ be a new
and ifmpor%om’c s’(cp 3a£nec1 towards a_just consideration of
%hcsc bodics, and determines for %Hem a phce in our solar

gys’(cm,
J Haw just eeepwsseol ’(he opinion ’Cha’c ’Chew exists a dif—

ference between adrolites and luminous meteors or meteoric
showers, and based that opinion pcwjt@ on the fact that
%hew s no imcrease in ’CH@ number of aérolites or meleoric
stones which have fallen 2o %he eofrjfh at j(hosc fpc«{o&s mos?
remarRable as epochs for luminous meteors; and on com—
paring ’(he aérolite cyochs (see notes a and b, Jable ?) wi’(h
%hosc for luminous meteors, jfhis opinion is still fufrjfhw
borne out, There is, however, ciis’(inc’(ly one e%ccpjtion, and
’(ha’( is November 22—20, an epoéh amocwen’(ly common 1o
?oojfh classes alike, T remains, howewver, 1o be scen if %Heiq’
pew’o&s as well as cepOchs agree, and whether those _years in
wh{ch %71@ aérolites fan are also unusuany w’ch in meteors,
(Sce Note zf,)

If we connect aérolites wi’ﬂl j(he s:ysj(cvm of jfhe asteroids,
anowinj ’(ha’c %he ecw’ﬂb at ’che <pew'oc1 of a7o72e21'0n or 3«@@%@5%
distance from ’fhe sun, is most liable To come near or in
contact with them, we must also consider them, like the
asteroids, as hcwin\g a 3¢ca%er mean distance ’C[hom ’Che eo:r%h

from jfhc sun, £, ¢ as @in\g p«incipolly wz"?7zou‘? %he
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cm’ﬁf s orbil,

J am mol mow proposing any mew theory, but omly
swppo«r’(in\g and carrying out %he supposi%ion Ionj ago ¢h—
Tertained @ D, @}ﬂcwlm' , and since %hefn advocated @ most
astronomers, that meteoric stones are True, though minute,
vplam’(m:y fragments; but from want of data, no serious
a%%e«mp’( at a@%ﬁinj amoun’c{nj Yo demonstrative pvoof has
303( been made; and ’(hew arc now many scicfn’tiﬁc men who
aHribule 1o %hem an a’(mosphwic or lunar origin? wthe’n,
therefore, there is still so much conjecture and so much
confusion freswc’a'fnj the nature, origin and phacfnomcfna of
’Chese bodics, any ray of 1{971’( is accejo’ca?ﬂe to ’CH@ ’(heows’c,
and a@%hinj like fact or tabulated statistics, of value. In

continuation, then, and in scarch of further cvidence, this
fpcw’( of ouy su?gjec’( may also be inci&en’(a11y considered in

omo’fhcfr wcgy

The average specific 3¢avi@ of about scwﬂn’@ stones® 7
find Yo be z4, the highest being about z.05 and the lowest
137 but as ’fhosc POssessing 7(11@ smallest specific 3ravi@
are mcessaﬂr{@ the most destructible and fragile, and after
meteoric eeeﬁosion less Wie@ o arvive on %71@ surface of
%he eaﬂr%h in an entive or %om\gi ble state, we may very fm’«@
take jchcifr average &ensi’@ neavey 9(71@ mean of %hesc two

extremes, say z.0.

We May now construct a Jable of densitics (%aﬁinj water

8ee page 6.

$Tvon faﬂs are compam’(iwly very rave, as com?m*ccl wij(h stone faﬂs,
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as 1), which is not without interest, as peﬂlaps bearing on
the subject in hand.

Smﬂ%h. Bierce,

The &ensi@ of ﬂ/ﬂczrcw:y is aboul, ., 15.2 20.1
The &cnsi’@ of Venus is aboul ., 5.9 5.1
mlc &cnsi’@ of gcw%h is about,.. 5.7 56
mlc Jcnsi@ of Nloon is about... 36
Thc &cnsi@ of NMars 1s about, .. 53 38
The density of (dérolites is about... 3.0 34
The &ens{icy of (dsteroids is about... J

Tha &ensi@ of ;/'upi’(w is aboul .. L 2.1
Tho &cnsi@ of Saturn is about... 0.26

Thew is hew some additional cvidence %Ha’f aérolites or
meteorites may %don\g 1o %71@ series of ﬂome’ts Hav{nj orbits
at a 3¢ea%e¢ mean distance ’(hcm %ho,’( of ’(he ccw%?fs from
the sun. Bearing this in mind, as also the probability
of %'he fac’( of ouy mce’m’ﬂnj wi’(h more of ’('hem on ’(ha
side of ’Che summeyr solstice, or when 9(71@ cwr%h is al hw
ap?leZion, J would draw attention to the following extract
from a paper in the @mevican Tournal of Science for
Tuly 1854, entitled “Considerations on the group of small
Plancts situated between NMars and jupi’(w,” ?fy AU
T Le Vervier; the paper in gucstion being a tramslation

and abbreviation of 3(71@ or{ginol in ’Che Zfomp%es Ziem@usj

vol. 32 p. 293~
"If the perihelia of the asteroids, Anown and unknown,

were distributed unifomm@ in all pow%s of ’(he zodiac,

%7’10 S@CO%& %cwm Ojc %h@ mO%’[O% Ojc %710 ’P@ﬁ’Sh@hO% Ojc 97\/(1&4’5

18



or of j(he ecwjfh m@?ﬁ be n@lecj(c&; because ’fhe action of
j(Hoscz masses whose pwihd{a arc situated in one hc&f of

%hc heawnsl would be 3@5%4'03@51 n ’Chis sccond term @ %he
action of ’(hose masscs whosc pwih&ia are in j(he oj(hm’ holf,
But we hcwe seen ’(ha’( %hcw is 37@@% 11'@101'1{@ Yo error in
wcﬁon{fnj upon such a un{fwmi@ in %Heizr distri bution;
jfhc ﬂpwihﬁ{a of ’chn’@ out of ’(wcn@—s{% %einj piacc& n
one ho&f of %he hacwens, a resull doubtless not of chcmce,
and seeming to indicate jcha% %He matler w?lase mass we
are 1'714/@5%{9031’@ s nearer %728 sun on ‘?726 side of ‘?729
summer solstice ‘?7zan of ‘?716 winter, This circumstance
must be Taken into consideration, not for 7(710 purpose of
in%«o&uc{nj i1 as an essential condition into %he solution of
%He pvoﬂcm} but, on %71@ con%m@, of arriving at a resull
wh{éh shan be in&penﬂm% of i1

"This consideration will lead us not o make use of ’(he
motion of the ecw’fh’s pevih&iom although it is better Anown
’Chcm ’(ha’( of Alars, 771@ ecw’(h’s pevih&im %e{nﬁ in fac’(
situated in ’fhoff very fpo*rja'on of %71@ hcawns occufp{ecl 739 %he
pevih&ia of more j(hom j(hwe—fowf%hs of jfhe asteroids, j(hc
sccond Term which enters indo %he X Pression of s motion
may become appwaia“e as compcwecl wi’(H 7(71@ ﬁfs% and of
jfhc conj(mf@ sion; inasmuéh as jfhcsc terms are frcsepcc’({w@
fpfro?oo:r’ciom& 1o %he excondricitics of %11@ terrestrial orbit

and %71@ orbits of %he small plcmej(s , and as %hc excentricitics
of %hese last ave at ’che mean nine Yimes 3«ea%c¢ ’fhom j(ha%

of the cantl”
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"The pc«iheﬁon of Mars is situated much move favoum?@
in relation %o %he mean direction of ’(he pwihe’h’a of 9(71@
asteroids; and, besides, jfhe ceecm%’{c{@ of its orbil is
greater, As a resull of these two conditions united, the
sccond Term whiéh enters imto %he X Pression of jfhe motion
of ’fhe pm’{h&ion is only one—four% of 7(71@ ﬁq’s%, Now %his
supw{o«i’@ of 9(71@ ﬁfrs’( term may be ceepcc’(ecl to continuc
aﬁm’ 9(710 &iscove@ of a jwa% number of mew asteroids,
w7ze‘?7zc/:¢ %721'5 pwwzom{nance of %72@ 79@4’1'72621}1 in ‘?7ze mean
divection of the summer solstice shall be confrmed, as it
pro?»a?aly will be, or whe%her we shan be o%{ge& to return

to ’fha idea of a mu'fowm distri bution of %hem %Hvouﬁh
cvery paﬁ of ’Cha Heawvns,”

"In accordance with these remarks, 7 have found that
if ’(he mass of %71@ whole oroup of asteroids was egyuc& to
%hc mass of 7(71@ coxr’fh, it would pfro&ucc n 9(71@ heliocen%ﬂr{c
107}91’9@&0 of %hc «pcérihelion of Mars an ineguoli’g; which
n a ce’n%w@ will amount 1o cleven seconds, Such an
incgucﬂi@, Supposing it 1o exist, swc@ could mot hawve
csco.pccl jﬂle notice of astronomers, If we reflect %ho.% jfhis
incguc&i@ will become s’wiﬁinj@ sensible al jrhe moment
of %he oqovposi’tion of JMars, we mus? belicve %ha’c at pwsenjc,
and o.Rhoujh gfhe orbit of Mars has not been determined
wml fpm’fec% accuracy, it cannot nww’(h&ess admit of an
eYYor in 10%3{%uc10 3%@%@4’ %hom om—fow’%h of 9(71@ imguoli’@

whiéh we haw poinj(c& out, _fcmc we conclude %ho.’( ‘?726 sum
total of ‘?726 matter cans‘?{‘?u‘?{@ ‘?716 small pZam‘?s situated
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between ?726 mean distances 2,20 and 316 cannot ¢xceed about
one—fo«uﬂ% of ‘?726 mass of ‘?716 ecw‘?7z,"

In a sccond memoir (&mﬁes ﬂiendus, 1 iz P 965)
., Le Verrier es’(o.m’[shes jfhc foﬂowinj pfroposﬁions:—

1 “:’710 excentricitics of %71@ orbits of ’(He known asteroids
can suffer very small éhcmﬂcs as j(he cﬁec% of pwj&w—

%a’(wfn These e%ceﬂn%wcﬂws, ‘Which are now gﬂ“%@ 1@‘1:90/
haw %Lh@% GIW%S (b@@% CL%CI w111 olwckys remain 1&4:9@

2. ‘3—710 same s %we Of %110 1%6’11%@%10% Ojc %h@‘l‘?’ O‘Y'??’I%S;

sO %ha’t %he amount of cxcen’(ﬁci@ and inclination
answers 1o %71@ pvi«mij{{w conditions of jfhe fowma’(ion

of ’(710 \9:rou<p,”
3 “Thcse p«oposi’(ions are on@ true fov distances ffrom
%71@ sun above 2.00. (dAn asteroid situated between Nars

omél %h@ CI‘IS%O«%CG Ojc a%ouj( 2.00 WO‘L&CI %O% (b@ S%CI??Z(Z in
%h@ mmﬂnmj ‘thh 18 a%%achccl %O jfhaj( ‘WO’Y& m C@I@S%C&

mecham cs.

Flora, whiéh is nearest 1o %71@ sun of ’Che Anown asteroids,
is 220 distant, M. Le Verrier also observes %ha’( 1 s
remarkable that a planct has been found almost up 1o the
line which %heoty assigns as %he limit of s’(ofbﬂi’@, and %71@’(
none haw been fouml %gyoncl 1 Must we belicve jfho?( %he

SaMe cause whiéh Has 31’wn o«@in 1o so many asteroids

abowe ’(he distance 2.00, 7za5 also distributed ‘?7zem below
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this distance? bul that the excentricities and inclinations
of %Hese last %einj consi&em?ﬂ\y increased, i1 is al pfrescfn’(
&iﬂzcul% to discover %hem, especioi@ because towards %Heiq’
pcvih&ion j(hgy will be immersed in j(hc 1{971% of jchc sun,
and %ha’c coming 1o %hei@r Ofmoosi’a'on on@ n %Hm'fr ajoh&ia,
%hgy ’(han will be oo far from us?

b “Owin\g to %he mqgni%uck of %heir excentricitics and
%hew inclinations and %hc smallness of ’(haw variations,

%110 mean ‘1110%10%5 O:f %11@ ‘PG‘WH@L@ omcl Of %71@ %OCI@S
are ‘P‘?’O‘PO‘Y%O%C& %O %h@ %1‘11105

From %he above extracts, if would appear, according
to Le Verrier, %ha% ’fhew is a pw%aﬁe fpwclominomce of
jfhe pwihch'a of 9(71@ asteroids in %hc mean divection of our
summer solstice; a circumstance, if true, in favour of

%he opinion J hawe quowsse&, %ha% 9(71@ increase observable
n %hc number of falls vecorded for jchc monjchs of “une

and ju@ is mot gui%e %71@ result of éhame, ‘LUW Le

Verrier says also wspcc’(inj ’(he ‘PTO%O«%‘[I’L’@ of undiscovered
asteroids ou’(lyinj as it were the mean limit of s%a%ﬂi’gy,
argqued imluc%iw@, is also interesting, and in&iwa’t@ bears

on ’(ha poin% we haw been consi&e«rinj, The extreme clejwc

of euipj({ci’gy ass@mcl also 1o %he orbits of %he asteroids
shouw be moticed,

@waee&in\g still fw’chev in our inves%{ga’dons of %his
paﬂ of ’fhe su?gjcc’(, J shan Tagg leave To make ’fhe foﬂowinj
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guotation from Smyth's Celestial Caycle, p. 150. vol. 1,
on %71@ sub’co’( of %Hc asteroids:i—

“Borrowing from La Place’s confecture before alluded
to of a great contraction of the sun’s ajccmosphew, a con—
vulsive disorganization of some ﬁome’c may be swppose&
1o Haw taken place, ?Zy a force capa?fle of overcoming ’(he
mutual attraction of its pa«%ic%s, and %he mass of matlter
so broken would inwi’(a%@ be oiiswvsco’l in cvery divection,

”

and in <pofr9£s of YArious S1zes.

"The impulses given by the explosion would gradually
diminish, and the "pcw’fs, in gravitating towards the sun,
would become influenced ?ﬁy Progression and rotation, To
%His view ’Chcw does mot appear o be anyy demonstrable
objection, T was suﬁgesj{ecl ’fhaj( under such a éliswyj(ion
the form of the orbits assumed ?ﬁy the fragments, and
%heiaﬂ inclination 1o ’(he eclip%ic, or 1o %71@ orbit of j(he
original plome’c, would clcpefncl upon the size of the frag—
ments, or the weight of their ws«loec’ciw masses; The laroer
mass would deviate least From %72e 0<r{91'naz pa%7z y w7lﬂe ‘?72@
smaller fr@men%s beino ? hrown off wit h j«rea%efr velocity,

wi'll revolve in orbits more excentric and more inclined to

‘?72e ecZ{y%{c, Now 9(710,% is pwc{se@ wha’( hafppms, Ceres
and Uesta are fowncl to be %He Ia@csj( of ’(hc as’(efroicls,
and ’(heifr orbils haw mmﬂ@ jfha same inclination as some
of ’Che old plcme’(s; whﬂe %71@ orbits of ’(He smaller ones,
Juno and Gallas, are inclined 1o the ccliptic 13° and z4.5°
respectively,  Lagrange computed the force of explosion
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necessary o burst a 1910.%@%, and convert a pozr’(ion of it
info a sys’(cma’(ic wanderer, By %71@ process described in 9(71@
Connaissance des Tems for 1814, he arvived al ’fhe conclu—
sion, ’(ha’f were a fvcgvmcn’( 1o be impenecl w{’(h a vdoai’@
eguc& to 121 times ’fha’c of a cannon—ball, it would become
a divect comel, bul a 7’@%7’@4’%1@: one if %hc vdoci’@v were
156 times, Wijfh weaker impuisc, howewver, the frazment
would describe an euipsc, and 9(Hm, it is pwsume& ’Che as—
teroids pyo%oﬂa@ were {«npcuecl wi’(h on@ %wcn@ times %ha’(
wloc{@, The exact circumstances of these cee%mowlina@
bodies are mot ye’( suﬁcim’t@ determined, and ’(he correc—
tion of fu’ww observations is u@enj(@ necessary; but 9(71@
following Jable, constructed from details in the Jautical
HAlmanae for 1845, exhibits a very close amwoee{ma’tion 1o
%heia’ pa’inc{pol clements, The plcmej(s are awomjc& in ’c’hei«
order of distance from ’fhe sun, and in 9(710 semi—axces of

%Heier orbits; %71@ semi—axis of %71@ eow’(h’s orbit is Taken as
uﬂnfi’@,ﬂ

Elements, Vesta, JJumno, Ceres, Gallas,
Mean  Tongi—| 60° 32" 155" | 115° 45" 154" | 52:° 4/ 028" | 504° 56 264"
hde. ..

Lonoftude  of | 252° 02" 24" | 54° 08 335" | 48 1’ 062" | 12:° 22" 435"
peri hclion, .

Lonoitude 105° 20" 034" | 120° 52" 289" | 80° 48 182" | 122° 41 484"
oj: asccnc?.inj

node,.,.,

Inclination %o | 2° 08" 232" | 13° 05 056" | 10° 35" 085" | #° 35 402"
aciiqo%ic,,,

Anole of ex—| 5° 05" 100" | 4° 42" 235”7 | 4° 52 589" 13° g’ os2”
cm’(w’c{@, .
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“Such are the extraordinary conditions of the asteroids,
whose in’(wsec’(inj orbits, 1@@&1’@ ’Checm almost wi’(hin haﬂ
of cach o’fhe«, so 1o smaﬁ, at ’fhe rate of more ’Chom 40,000
miles an hour, may wen’(ucﬂ@ lead to mutual disturbances,
wh{ch ’(he aHraction of ’fhe 1at9e¢ p%me’cs cannot control,
@Pﬁhwﬂl 7(71@ s%mfn\gc coincidences a%’(cn&inj 7(711'5 group may
be accidental, in general phmse, 3@% their phacnomena can—
not bul be considered as cvidence tantamount to demon—
stration, of %71@1'4’ having once composecl a 51'1191@ p%mcjc,
and having cliwf@col @ %He cxﬂosiw force of a tremen—
dous ca’(aclys«m: and in addition 1o %heiv orbital vagarics,
%ha bodics %hems&ws are not vound, as is said 1o be in—

dicated @ %hc instantancous diminution of j(heier 1{971% on
fpwsen%inj %heiv a@ular faces,"

There is much heve to the point, and confirmatory of
%hc %hcoq:y and fo,c’(s Jd am cncleavouvinj 1o cs’(a%’sh, ’(ha’(
meteorites belong to the piamjca@ gys%cm, and are pcﬂp«ps
’Che minute oulriders of %hc group of quozgmen’(a@ 101@%@’(5
called asteroids, or ﬁcmc%oiéls, T is not {mpvo?m?ﬂe %ha’(
in the course of fifly or ome hundred years, supposing
duc care be used in coﬂec’a’nj all informa’(ion yossi?ﬂe
y@a«&{nj 7(71@ dates and falls of aérolites, and in placinj
He data properly Toacther, Phat we shall not only readily
and cm’%cw'%ly determine %hose ejoochs, but also %he fpew'ocis
in _years when %Hc efpoéh i%salf again comes round; wijfh
such an end in view J have constructed the Jable G, but 4t
is mot ye% suﬁcien’dy w'ch in data 1o admit our arriving
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at &cﬁn{’w rosulls,

Luminous meleors and shoo%inj stars (as well as meteor
showws), 7 would chieﬂy wfw 1o a class of minute comels,
which also mo doubt occasiono;i@, like solid meleorolites,
enter %71@ co:r’fh’s a’(«mosphew and ave absorbed, but more
fw;uen%@ pass at a moderate distance.

&@ﬁp’@ j(enolinj o clear up ’Che confusion 9(710,7( oxists
in ’(he appearances of %he meteor class 3ene¢a1@, is of
interest and value. Some meteoric appearances are doubiless
a’(mosphwic and %clofnj 1o clectric or chcmicol phacfnomcna,
T 710,5 Ia’(ely been swppose& @ A, Fetit and o%hevs, %ha%
some may be mere satellites of our owmn plcme’t wvolvifnj
wi’th jwo.% vdoai@ and at a very moderate distance, Indeed
%he phaenomena exhi bited @ %hese appearances are oﬂen
so linked j(qgc’fhw, %ha% one m@h% be waa}y (’Coo has’(ily
howww) 1o consider ’fhecm all as one fam{@, jfhc relations
of which are not in reoﬂiiy clis%injuishame from eaéh o’fhmﬂ

The Rev. Baden Fowell, who has studied this guestion
very a’(%cn’(iw@, and asqoeciaﬂ\y ’Cha% of luminous meteors,
ceepwssc& ’(he opinion, at a lecture delivered at 9(71@ @Ka&—
cliffe Library, on the 24th Tume, 184z, that there exists
a connexion between aévolites and luminous meleors; and
%ho?f such small bodics may civeulate in %he solar gys%c«m,
’Choujh pyo%a%@ in small numbers, unless ’(w@ <p1cme’(w@,

or as satellites of some of %he 10:}:9@4’ 101@%0’(5, as of 9(71@
ccw:nl,g

Tt has been shown ‘l:y Walker (see American ﬂﬂosoﬁl{cd Transactions for 1841), that the
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M. drago, in his Fopular Lectures on Hstronomy, ap—
pears Yo view fowoum%@ wha% is Termed %71@ lunar %hem:y,
as best aﬂajo%ccl to account foq’ ’(hc simﬂcwi@ cﬁemfcal@

ceeis’cinj between meteorites and our own cm”(h,

Dr. Lawrence Smith of Louisville University, U S,
has gjust puuishecl n ’(he (Amevican jou«mal of Science,

Sccond Series, vol. 14, 7\4@ 1855, an {nj(ews’(inj memoiy
on Meteorites, which deserves attention cven from those
who may not agrec wi’(h ’Che ’(heow of ’Chei«r lunar origin,
e divects attention 1o jchc phys{cd, éhem{col as well as
mineralogical, characteristics of aérolites, poin’finj out the
volcanic and 1gneous nature which some of %hem Possess,
jc agrecs wi’fh me in 9(71@ impo*r’ccmcc of scqoam’ci@ %Hcsc
bodies fzroem shoo%ifnj stars and pwio&ic luminous vmc’ceovs,
a circumstance which no astronomer eeewp’( Mmsted has
noticed or valued, e refects %heizr a’(mosphcfric origin, and
considers ’Cham as cc«%ain@ %&onjinﬁ fo, or as having
fpa’ooceolecl ffrom, a Ia@cfr whole/. and not 1o hcwe resulted
fyom j(he condensation of so many in&cyen&m% cosmical
particles. he then comes to the lunar theory, and after
Qiving i1s His’(oty and naming %71@ pw"ncifpc& adwvocales of
it %:ys down ’fhc foﬂowinj p«oqoosi%ions:—

influence of j(hc ccwjfh/s attraction on meleoric bodics appwaéhi@ neay ’(ha% picmc’(, wi’(h fp’lam’rm:y
vdoa’@, is not considerable; at least mot cgual %o any errors of observation in a calculation of
jfhcir orbits, Tt has also been pww& j('ha% the maximum -vc{[ocifc;y of a meteoric ‘bod}y, vwo’[rm’@ as
a pcfrioélic satellite of the carth, cannot exceed 5 /2 [23 miles in a second, whereas the average
vclaci@ of these bodies is about ﬁﬁcm miles per second,

PR was fpwfposccl 139 an Aalian fphﬂosophw, Jerzago, in 1660, and has been al different tmes,
and for various reasons, supported by Clbers, Biot, Brandes, Foisson, Quetelel, (Arago, Benzenburg
and iafrﬂacc,
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157( Tha% all meleoric masses hcwc a commum’g; of
ow\gm

“and. @1 ome pevio& %Hgy forme& 7ocw’ts of some 1@(90
body,”

5%1 Thgy haw all been su?gjec’( 1o a more or less Pro—
10%3@& wmous action coweqoonclmy 1o %Ha% of %ewcs%mcd
volcanocs,

ﬁh Thaj( %hc{*r source must be deficient in oxygen, !

59(71 Tha’( %hew average specific 3mw@ is aboul ’(ha%
of jfhc moon,

“From wha’( ho.s been said under j(he Hcacl of common
éhamc%efrs of meteorites, it would appear far more sin3u1av
%ho,% %hese bodies shouw Haw been fowmecl sepam%c@ fwm
co.éh o’(he«r, %hcm %haj( 9(71@ shouw ho,w al one time or
omo%her constituted pavj(s of ’fh@ same %oa@; and ffrom %71@
chamc%w of %‘hm fwma’({on, %hajc %o@ shouw have been of

3«@@% dimensions, Let us suppose all jfhe known meleorites
assembled in one mass, and regarded @ %71@ yhﬂosoﬁle
fmin&ful of our ﬁnow%clgc of éhcmicol and physicol laws,
Would it be considered more rational To wicw j(hcm as
jfhe jwa% vcepvesm’(a%iws of some one %oc@ ’(ha% bad been
broken into fﬂrqgmm’(s, or as small s;oecﬁs of some vast
%oo@ in space %Ho,% al one pew’ocl or omo%hw has cast ’(ham
foﬁh? The laMer, it scems to me, is the on@ opinion that
can be entertained in roviewing %71@ fac’(s of 9(71@ casc,
“(s ¢g9a¢cls %he 1gneous chamc’(cr of ’Che minerals com—

Posing meleorites, fnog(hinj remains to be added %o who,’(
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has olwaoly been said; in facj( Mo minwcﬂqgis’( can dis—
fpu%e %71@ 3¢ea% resemblance of %hese minerals 1o %Hose of
Tervestrial wolcanoes, 7(71@ having on@ su:ﬁcien’( difference
in association, to establish that, althouoh igncous, %71@ are
extra—tervestrial, Th@ source must also be deficient in OXY—
gen, eijfhw in a_gascous condition or combined as in waler:
jfhc reasons for so %Hinﬁ{fnj chc been c1ca¢1y stated as de—
fpcmolen% upon %he existence of metallic iron in meleoriles;
a melal so oxidizable, %ho,% in i1s lervestrial associations i1

is almost olwo:ys found combined with oxygen, and mever
in its metallic state,”

“Wha’c %Hen is ’Cha’c %oé@ whiefh is to claim common

pawn%ogc of ’fhese celestial MESSCNYOYS ’(ha’( visit us fﬂrom
Yime Yo Hime? (@re we Yo look at them as fragments

Of some sha’(%ewcl ?1@%0% ‘WhOS@ \9“)’@@% Y@‘P‘Y@SG%%@%U@S are

%hc %hifr@—’(hwe asteroids between Jlars and jwpi’tw, and
’fho,% j(hgy are ‘minute outriders of ’fhe asteroids’ (jco use j(hc

1an3que of Jr. ﬂ G. Greo, in a late communication to
%hc ‘ZB‘Y{%’[SH @ssoaia’(ion) wh{éh Haw been upﬁma%e@ drawn
fw«m ’fhm’fr «pa’fh @ %he attraction of %he ca«%ﬁ? For more
reasons ’fhcm one ’Chis view is not tenable; many of our
most &is’c{nﬁuishccl astronomers do not Yggcmi jche asteroids

as f«qgmcfnj(s of a sho.%j(cwcl fp%mc’c; and 11 is homl 1o belicve

if %hgy were, and %71@ meteorites %he smaller fwgmen’(s s %ha’t
%hcsc latter shouw resemble eaéh o’(hw 0 closc@ in ’c’hm

composition; a circumstance that would not be vealized if
our eowjfh was shaj(’tewcl into a million of Masscs 1@4:90 and
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small,”

"If then we leave the asteroids and look 1o the other
fplcme’(s, we find no’(hin\g in %Hei#r constitution, or 9(71@ clr—
cumstances a%’(cn&inﬂ %hcm, 1o lead 1o any rational sup—
posi’fion as 1o ’(hm’zr %einj ’fhe oq*g'gincﬂ Ha%i’(aja’on of ’(he
class of bodies in gues’(ion, :"711'5 leaves us %hen but ’(he
moon %o look %o as ’che po,wnjf of meteorites, and jfhe more

J con’fcmpia%e that %oo@, the stronger does the conviction
grow, %ﬁa’( to it all ’Chese bodics o«r{ginaﬂy %elonjecl,"

D, Sfmf(h 7(71@% notices ’(he simﬂm’{@ cxis%inj between
the wsepec’fiw densitics of the moon and aérolites, but docs
not 1@ jwa% wc@h’( on %haj( poin’t; %71015971 He ’(hinﬁs %71@1'4’
chemical composi’a'on a s’(«on\g 34’01&%3 in fcwowr of ’Cheiﬂr
lunar origin, he goes on 1o say, —

“icupiacc’s view of the malter was connected with
fpwsen’( volcanic action in %71@ moon, bul jfhm’e is cvery
reason to beliewe jfha% all suéh action Has 10119 since ceased
in ’fhe moon, JThis, however, does mot invalidate %his jthc—
ory in the least, for the force of projection and modifed
aHraction 1o which %hc cle%aéhacl masses were subjected, on@
gave them new and imlejocnélenj( orbits around the carth,
%ha% may enduve fov a 3«@@% Ienjfh of time %efore coming
in contact will Fhe carlh”

The various CLS%‘YO%OW@‘YS Ci%ecl concur in %h@ O‘PW‘HO%I

that a %ooly p«gj@c’w& from the moon with the v&om’@ of
about 8000 feet per seccond, would go beyond the mutual

po{n’c of aBtraction behween 7(71@ ccw’(h and moon, and al—

30



wa&y having an orbital vdod@, may become a satellite of
the carth with a modified orbit”

"The 1mp0«r’(cm’( gucs’cwn then for comsideration is, the
foree wgwsﬁc 1o pro&uce this wlom’gy The force exercised
in Yervestrial wolcanoes wavies, (decording to Dr, Felers,
who made obscrvations on (4€1na, ’fhc veloci@ of some of
the stones was 1250 feet a second, and observations made
on the peak of Temeriffe gave z000 feet a sccond  (ds—
suming, howew«r, ’Che former wlooi@ to be %71@ maximuam
of tervestrial wolcanic effects, %hc w%ci@ wijfh which ’(71@
bodies started (s%oms with a specific gravity of about 5,00)
must have exceeded 2000 feet a second o ?ewm"c of an
absorbed wloai@ of 1250 feet through the denser poy’c{ons
of our atmosphere, Mow suppose the force of the extinct
volcanoes of the moon 1o have eguaueci that of HEMna, the
force would have been move than sufficient o have Pro—
jected masses of matter at a welocily exceeding 8000 feet
a second; for the resistance o be overcome @ the Projec—
tile foree, is %hc aHractive force of %hc moon, which is
from five to six times less than that of the carth, so that
%71@ same ngec’cﬂe foree in ’(he two bodies would Woﬂuce
vas’(@ 3¢ca%¢¢ velocities on 7(716 moon ’Chom on 9(71@ coxr’fh,
discarding of course o.’(mosﬁlwic resistance, of which there

’ ’ ”11
1§ none in %710 moon.,

Thc editors of %hc American ‘7ownal hcw insert %hc foﬂowmj ina foo%—‘noj(c—
T would reguive at the moon %Ha same force to produce an 7nitial vciomf(y of 8000 feet a second
as at the carth; and the diffevence of rate at the end of the first second would be sli 3113( (discarding

f«om CO’HSiCICW‘a%‘lO% %110 a%‘YYIOS?HCVC) - CIS
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In the following, I think Dr. Smi’ﬂb as he does in
several of h{s m:gumen’cs, m’(hm’ %ggs %he ;ucs’cion n 711'5
omxie@ to make %he Mmoon s posi%ion and physica1 powers
favowf as much as possi ble 7(71@ pw&uc%{on and clischcu@c
of aérolites to the carth Tt would appear To me more
rcasonable and consisten? wi’(h our ideas of terrestrial
voleanoes to suppose, that the total absemce of water and
a’(cmosﬁlefrc in %he MOON 1s favoumﬂe to %71@ notion, %ha’f

volcanic action %haw 18 of a less violen? and explosiw

chamc%w jchom on %71@ cm’jth, Dr, Sm{’ﬂl says, howewfr, —

"But doubtless, were the truth of the matter Anown, the
projectile force of lunar volcanoes far exceeded that of any

Tervestrial wolcanoes extinet or vecemt, and ’(h{s we infer
from %71@ enormous craters of clevation 1o be seen upon its
surface, and ’(heiér 3«@@% clevation abowve %71@ jeneml surface
of %he moon, wml ’fheiv borders %hwswn&s of fec’( abowe
’fhcifr centre; all of wh{ch poifn’( 1o 7(71@ immense internal
foree w;uiwci o clevate %71@ melted lava %ha’( must hawe
al one time pouwcl from %hcia’ sides, I know %ha’t Brof.
Dana, in a learned paper on the subject of lunar volcanoes
(@m. T Sci. L[23 2. 3z5), aroues Thal the oreal breadth
of %hc cralers s mo cwidence of 37@@% fp*rqjcc’(ﬂc foree, %he
pi’fs beino v@m’clccl as %oﬂinj craters where force for 103@
fpvgjec%ion could not accumulate, ﬂ(mloujh his hyjoo%hesis 1
inﬁeﬂn{ous@ sustained, still, until sjwonjw pvoof s w:geél,
we are_justified, T think, in assuming the contrary 1o be

%‘Y‘U@; :‘)CO‘Y' wé mus% %O% measure %h@ CO%UUISiUG %h‘?"OGS Ojc
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“rmj(uw CL% CJl ‘PG‘WOCIS @ whaj( ouy 11‘7?11%601 0%‘}:’@’}’16%06 hCLS

0%@%1@01 us %O wﬁmss

“(s w\gcwéls ’(hc existence of volcanic action in 9(71@ moon
wi%hou’( air or water, J hawe no%hinj at p«csenj( 1o do, par—
’(icuiav@ as ’C’hose who haw studied volcanic action concede
%ha’( nei%he«r of ’Chase qgen’(s is a?;scﬂu’(ely yeguiml to Pro—
duce 1t; moreover, %Hc swfo,cc of jchc moon 1s %Hc s’cﬁ’onjes’c
cvidence we haw in fcwow of s occurring under %hose
circumstances,”

Doubtless volcanic action ho,s been hwh@ &cvelopecl at
the surface of the moon, but in the absence of all water,

we may conclude that lava floods hawe mﬂlar been emitted
from her wolcanocs, ’(hcm discharges of stones and ashes.

T is stll considered ?Zy some astronomers %ho,’( jfhc moon
is not aﬂqgc%hw wi’tﬁou% an a’(mosﬁhcw; ’fhoujh j(ha% be of
small extent, i1 may nwev%heless be frich in oxygen, T
would be cl{jﬁcul’t 1o suppose %ho?( 9(71@ extensive wolcanic
action which has wiélmﬂ:y taken 1910.4:@ n %he moon, could
haw been exerted or maintained wi%hou’( %71@ presence of
oxygen; and if we admit %Ha% aérolites come fvo«m %ha’(
%oo}y, we must mcessom'@ concede %hefrc %He existonce of
oxygen, since most adrolites contain a considerable guan%i@
of silica, magnesia and alumina,

@ﬁw all, %71@ sawci’@ of oxygen where meleorites orig—
inale, a fac% n i’fsclf 711971@ pvo%a%z, as based on j(hc
non—oxidation of ’Che ivon, nickel and phosﬁlows, if true,
does mot prove ’(71@ pfrocceci from %71@ moon, bul mcw@
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’fho,% ’fh@ come ffroem some 1010.4:@ cicﬁcicfnj( in oxygen,

Jf meleoric masses of mative iron really come from
’che moon, ’cheiﬂr non—oxidation m{ﬂﬁ arise more from
the absence of AgUCoUs vapour than from an absence or
deficiency of oxygen, While fairly admitting that some
aérolites Haw pfroceeczeol from lunar volcanoes, because suéh
have all the characters of cwp’w& volcanic rocks, as those of
uvenas, Weston and @ishapm'uc, it @ no means follows,
as D, Sm{’(h would argue, ’Cha’( all meteoric masses, cven
iron oncs, also come from ’(71@ same source or placc; for in
many aérolites and meteovic ivons ’(hcw is 1itle if a@’(ﬁinj

of a volcanic chm’ac%e%

We cannot wasona%@ suppose that lunar volcanoes have
¢jected enormous masses of irom, whc%hcfr in a pure or
oxidized state, when ivon occurs in such small gucm%i@
and so mw@ as the pvo&uc’( of terrestrial wolcanoes, and
then most fwgwn’d\y cleposi%ecl @ sublimation, The &ensi@
of the moon, as given by Dr. Smith, is only z6, while that
of 9(71@ ecw’(h 1S 5.6; 7(711'5 renders it stll more impﬂro%auc
that substances of greater &cns{’@, as the metals, are move
a%uné]an’d\y cjected from the wolcanoes in the moon, than
from those of the carth, the latter %oa@ having the greater
average ﬁcnsi@, J would also observe, that the metal
nickel, epwscn’f in almost all known aérolites and iron
masses, has never yc% been observed as a divect pyo&uc’( of
our wolcanocs; jﬁhis is mot, howewver, an a@umcn% of much

moment one way or the other, cs«peaicﬂ@ as that metal, in
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the form of red mickel, is known %o occur in grauwacke
at %ich&sciorf in hessia

Tha a@umcn’g howww, qgains% ’Che first pﬂroposi’a'on of
Dr. Smith, that “all meleoric masses have a community
of ofr@in,” (cm& militating therefore against his conclusion
%ho,’c ’C‘Ha’( common origin is %71@ moon s volccmoes,) whiéh
may be most forci 7:13 Nustrated, s where we consider %he
casc of an iron mass weighing from 10 o 20 toms, as
%hose fvom @uq’a%jo and Wo de la Plata; fov it is al once
cvident jfha% no owlinm:y initial volecanic force could cver
ngcc% such ponderous masses beyond the poin’f or limil
of %71@ mutual atractions of ’Che moon and ecw’ﬂl, The
calculations which have been made wspcc’ci@ ’fhe v&oai@
of stones projected from (d€tna or Temeriffe, ave based
on %71@ suy«posi’({on ’(ha’c suéh stones ave of moderate size,
having a clctns{@ of on@ 3.0, Or mcw@ %hwc times less
’Chom ’Cho.’( of iron,

J believe T am speaking within bounds when 7 state, that
no stone wc@hin\g more %hom 100 1bs, has cver been efected
from the above—named wvolcanoes @ a force, which, if
excrted at the moon’s surface, would allow of its veaching

%he desired poifn’c of neutralized attractions,

Dy, @au?ae@ states ’fha’c ’fhe stones which owvwhelmccl
@ompeii did not wc@h more j(hcm 8 lbs,; and 7 mgsclf can
bear wilness %Haj( %He 1@(905’( eij(eci blocks which crop out

27 have a fine specimen in my cabinel of minerals from that 10ca1ii(y, the matrix very much
resembling some meteoric stones,
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f«om under %He lava of Nbount Somma, and much nearer
’Che central come ’chefrefow ’(hcm Z?omqoeii, seldom exceeded
50 s, in wc{ﬂﬁ, N can assuwcnﬂ ’Chan on@ be stones of
very moderate size, say of some g5 or 10 lbs., which could
in any casc, frmso'namy and 10mc’(ica1@ s?eaﬁinﬁj wach or

pass %ha’( limit whew 9(71@ supew'm* attraction of %he moon
he«self is lost

Tt surely would make a material difference in our cal—
culations, whe’(hev a mass pq’gjcc%ecl from a wvolecano im
the moon weighed z0 lbs. or 30,000 lbs; but such a dif—
fcwme D, Sfmml seems cn’(iw@ 1o haw overlooked; 11
s suﬁcien%@ 34’@0,’(, howewver, in %hc pwscn’( state of our
knowledge of this subject, to over—rule the possi %iii@ that

%he 1@4:9@’ iron meleoric masses can ho,w a lunar ofr{g{n,

D, Smi’(h gives us %Hc result of some {n%cws%mj exX—
fpe*r{emcfn’(s, to prove the fauaiy of judoing of the actual
size of meteors @ ’(heiv ajojocwen’( size; J shau again 91&0’(@

711'5 own words:—

“In my experiments, three solid bodies in a state of vig—
orous incandescence were used: 151, chcwcool poin’(s trans—
mi%’ti@ dce%&rioi@; andly, lime Hm%c& @ 9(71@ oafy—hyc%qgm
MOW—pijoc; 5«&1 , stecl in o stake of incandescence in a
stream of oXygen gas, Th@ were observed on a clear night
at different distances, and %Hc %Oc@ of 1{971’( (wi’fhou’( ’(he
bordering éro:ys) compcwccl with the disk of the moon, then
mcw@ full, and 45° abowe ’(ha horizon, Wi%hou’( 9019 into
details of %hc cxpwi«mm’( %hc resulls will be Tabulated,”
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Actual  diam, C@ppawnj( C@ppcwanj( cﬁrpawn%
s seen as 10 diam. @ 200 diam, @ 025 diam, G 0.5
in, yards, mile. mile.
Carbon points oz of an inch, o5 the diam, 3 diam, do, 35 diam. do,
moon’s disc,
Lime light o4 of an inch, o333 the diam. 2 diam. do. 2 diam, do,
moon’s disc,
TIncandes, steel 0.2 of an inch, 0.5 %710 diam, 1 diam, do, 1 diam, do.

Yy,
moon s 01156;

“Uf %Hm ’Che ajojocwen’c diamcter of a luminous meleor at
a 31'4/@% distance 1s to be acccfpj(c& as a 3u{cle foq’ cdculaj(inj

j(he real size of jfhese %oclics, %71@

80 fac% in diam, instead of 03 of an in,
50 fcc’( in diam, instead of 04 of an in,
25 fce’( in diam. instead of 0.2 of an in,”

@hcwcoai poin%s would be
Lime poiﬂn%s would be
mlc steel Jﬂo%ﬂe poinj(s would be

W,

7 need mot How enter into any exﬁcma%ion of j(hcsc
okccp’(iw appearances, for ’fh@ arc well—known facts, and
were tried in %He ?resenjt fown on@ 1o give precision 1o
%he criticism on 7(71@ swpposccl size of %Hese bodies,”

Dr. Smijfh is wiokfnjf@ anxious 1o reduce 1o a minimum

the size of the lunar aérolites, and 10*)’0(:60015 a little further

on %O SCiy.’—

ng'jlis 7(11@% will conclude wha’c J hcwe to say in con—

tradiction 1o ’fhe supposi%{on of 10,4:9@ solid cosmical bodics
passing through the a’(mosphew, and &vo«ppiﬂnj small por—
tions of ’ﬂleiﬂr mass. The contradiction is scen To be based;
first, upon jche fact %ha’( no meteorite is Anown of any
very oreal size, mone larger than the granite balls %o be

-
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fownci at gfhc Dardanelles olonj side oj: %71@ picces of ord—
nance from whiéh ’(h@ are clischa@eci; secondly, on 9(71@
fanagy of es’(ima%inj %he actual size of j(‘hcsc bodies fﬂrom
their apparent size; and lastly from its being opposed to
all ’(he laws of éhame, ’C'ha’( %hese bodies shoum have been

‘PCLSS‘&I‘YLQ %714’0‘1{911 an a’(mos*phew fO‘Y 0:905 cmcl none Lhaw\ye’(
GﬂcOU%%@T GCI %11@ %oc@ O:f %110 (elig %h,”

TN is mot s’wic’@ true 9(710,’( no meleorite is Anown of
any 34’0@% size, 7, ¢ mot 10;(907 ’fhcm %he well—known
cannon—balls of 3¢ani%c at jﬂlc Dardanelles, for one or
two of jfhe 1@4:9@4’ meleoric iron masses hcwe been described
?Zy Yravellers as %eifnj 2 fec’( in 1@%3%71 and wc@hi@ 15
tons, T would be impvo%oﬂﬂc ’(ho,% such a mass could be

fprgjec%e& %@0%3 jfhe cmou’fh of emlw a lunar or terrestrial
volccmo, much less waéh a Hc{gh’( of scveral ’Chousomcl fec%,

(Scc Note 6, P. 51,)
Tha exclusion ffrom a lunar or{gin of %71@ 1@4:9@4’ meleoric

Masses, cspccioi@ iron ones, ’fhoujh not fpm:haps ol%@c’fhw

subversive of the lunar ’fhcoagy 3cneva1@, s :ycjc InJurious
to its s’foﬂ)ﬂi’@,

Theve is mo occasion, in continuation, o enter into
details concerning the phaanomcfna attending the fall of
meleorites and five—balls, clc., or 1o give a list of 7(11@ anal—
_yses which have from time to time been made of various
meleoric irons and stones, Suﬁcc it 1o say, that no new
cfhefmica& clement has 3@’( been discovered in ’(hese bodics,
though several new mineral co«mpouncis have been observed,
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Nbost, indeed mm’@ all, the s{fmﬂe chemical clements have
been detected in %hem, (Sec Jote s, P. 51.) Some consist of
pure iron; o’fhezrs of iron allgyecl wml nickel, pcfrhaps also
accovmjoom{ecl with small guomj(i%ics of carbon, chromium,
cobalt, arsenic and fphos?hows; and some few are mechwm'—
colly combined with c@s%anizecl olivine; the mo:jo*r{@ have,
howewver, a common or mormal character, both in%c«rnaﬂ:y
and e%’(evm&@, Th@ haw been vcwiously classiﬁeci; as @
Brof. Shapawl in 9(71@ foﬂowinj way, %wa%inj ’fh@«m as it

Were minwolqgiaaﬂ\y:—
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In conmexion wi’(h %711'5 simﬂm’i@ wi’(h 7(71@ chcmiccd
clements and cven minerals of our own ph’ne’(, Has been
clwelopccl %he ’fhcof@ of ’(ha non—extra—terrestrial origin of
metcoric irons and stones; a ’(Heoty pﬂ’incﬁpal@ su«ppo«’(ecl

?39 %he c[hemis%s and clectricians, as gifrf, Dawvy, Fusinieri,

M. Biol, Frof. Shepard, M. F. . Fischer and others.
Before concluding this paper T shall shortly allude 1o

%his %hem:y, as 11 bears s%froniﬂy on jfhe 3ene¢a1 subject, J
cannot do better than again guo%e from Brof. Shepoml
(see his %po«r’c on (dmerican Jeleorites, pu%’shecl in the

American ]oumo& of Scieme):—

“Th@ extra—terrestrial origin of meteoric stones and
1rYon masscs seems I{ﬁe@ 1o be more and more called in
gues%ion, with the advance of &nowledge wsqocc%i@ such
substances, and as additions continue 1o be made 1o 9(71@
connected sciences; d may %hewj’ow take an ccw@ occasion
of p«escn’({nj some wicws, founded épm)dy upon Biot's
’chw@ of 7(71@ aurora borealis, whiéh seem 1o favour such

an 071'91'% of meteorites,”

"The recont sjcuozy of %hosc fw%wn%@ occurring and
wickswcacl a%mos«ﬁlwic accumulations of meleoric dust (a
s{fn\glc case ?oeifnj recorded whew 3(71@ arca must hcwe been
jfhousancis of sguare miles in extent, and where jfhc gucm%i’gy
of ecwjﬂ]y matler wecipi’(a%e& must 'hcwc been ffrom 50 1o
500,000 Tons in we{gh’() makes Anown 1o us ’Cha vast scale
on which torvestrial matler s oﬁcn pwva&inj %71@ Y0QIONs

Of %110 wppefr Q%WOS?LHQ’Y@} omci "P’Y@‘PCW@S us %O Q?P‘YGC‘IICL%G ’Che
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mode in whiéh pccuh'o:r constituents of meteorites may be

translated 1o ’Chose remote distances, whew, accoerolin\g 1o 9(71@
%hcoty of Biot, %hc clouds of meleoric dust are vetained,”

"Ureat clectrical excitation is Anown o accompany vol—
canic emp%ions, which may wasona%@ be sumooseci to oc—
casion some chemicol choxn\ges in ’(11@ volcanic ashes gjec’cecl;
jfhcsc beino wafted @ jche ascensional force of jfhe cwjoj({on
into the regions of the mcgm%o—pohér influence, may there
umletgo a species of mqgnc’({c cmalysis, The most 711971@
mqgfnc’a’c clements ({ﬂron, nickel, cobalt, chromium, e‘?c,), or
compoun&s in which these «pwéloemina’(c, would %hcw@ be
sepam%ecl and become susqoenélecl in ’Che form of metallic
dust, forming those colummar clouds so often illuminated
in auroral clisﬂcgys, and whose posi’a’on conforms Yo the
divection of %hc cliqo«pin\g—mecﬂa WHﬂe cerlain of %71@ dia—
mqgfnc’a’c clements (o« combinations of %Hcm), on %Hc ojfhw
hand, may under the control of the same force be collected
into different masses, %aﬁifnj up a ?osijrion at w;gh’( o,nj%s
1o 7(71@ former (which ?amc?aﬁ has shown to be %he faa’(
in wsepec’( 1o such %o&ies), and ’(Hus Wo&uc@ jChoscz more or
less «ggu1av ozrches, transverse 1o ’Che mcgnc’fio meridian,
%ho,’( are oﬁen wc@nizecl n jche phacnomena of 7(71@ aurora

borealis,”
@(@ 34’@@’( disturbance of ’(he forees emai%’(aininj %hese

clouds of meteor—dust, like ’(710,’( pvo&uceél (@ a mqgnc’({c

storm, might lead %o the pwc{pijcajcion of fpofr%ions of the
matler thus suspended, If the disturbance was confined
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to the magnetic dust, ivon—masses would fall; if o the
cliamqgnc’cic dust, a non—ferruginous stone; if it s[houw
extend 1o ?oojfh classes s{muﬁamous@, a men&inj of %he
two chcwac’(cfrs would ensuc in ’fhe pvceipi%o.’(c, and a rain
of owh’na@ meleoric stones would Take phcc,”

“(s favouring this view, we ave struck with the rounded,
haﬂs’(om—h’ﬁc fofrm of many of ’fhe pafrjcicles of cOMPosi—
tion (wen though consisting of wi&z@ different su%s’(cmces)
in necwly all stones, and cven in many of ’Che 1ron masses,
Nor are jfhesc sho,pcs 1o be wfewccl 1o fusion: %71@ wiﬂm’@
ﬂejocfn& upon a cause cmcd@ous 1o %ha% whiéh determines

%71@ same conﬁ\gum’(ion in haﬂs%ones %hemselves,"

"The occasional raining of meteorites m{gh’( ’(chfow
on such a ’fheoafy be as muéh eeqoec%ecl as %71@ ov&ina@
clejoosi’a'on of moisture ffrom ’Che a’(mosqohem The foermeﬂr
would o«{gina’(e ina meéhwnical clevation of volcanic ashes
and in matler swepjc into the air @ tornadoes, the latter
from simple cvaporation, In the one case, the matter is
ujohcw @ mozgfne%o—elec%r{c foree; in jC‘hc o’(hefr, @ ’(He law
of diffusion which reoulates the blending of vapours and
ases, and by %cfmjoem%um e pvecipi%a’fion of metallic
and ecwj(hy matter would hamom on any reduction of ’(he
magnetic tension; one of rain, hail or smow, on a fall
of temperature, The materials of both oviginate in our

carth, In the one instance %71@ are clevated bt o a
shofrjc distance from its surface, whﬂc n jfhe o%hw ’(hgy
appear to pcm’cm’(c %gyoncl its furthest limits, and possi %13
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%O 0%%0‘)’ %h@ 111%0’1"731@%@%@@ S‘PCLCG in %O%h cascs, howcwvl
%h@ are 6165%1%061 %hYOUjh %71@ O‘PGYCL%iO% Ojc 1%1’@"(‘1@%10 ICUWSJ
%O YG%U‘Y?‘L %O %h@ﬂ’ 04"2917101 4’019051%0@

Thc YGSGOA’CL}]’GS Ojc @‘YOJC @G ICL %‘U@ Ojc _@cnwa omcl

others hawve wcenﬂy ﬁaae& begyond doubt the mature of
%he aurora borealis, whiéh is puw@ an a’(mosqoheric 10110—

nomenon, pﬂroclucccl ?ay Iuminosi@, arising from %he dis—
chm:gc of e%a%«iai@ ’(hfroujh j(he movre attenuated and fyozen
mists which oﬂen peﬂwoﬁe ’Cha h{ghe«r TCQIONS of %71@ atmo—
srphew n no«’fhefm latitudes, (5@@ Silliman’s @merican
Tournal for Movember 18%,)

That large falls of dust and other substances do oc—
casfionauy take place is wi’(hou’( doubt, as well as %ha’(

volcanic dust is sometimes sho’f up into jche air and carvied
34’@@’( distances; but %ha’c i is ’(his same matler which is
aﬁwww&s sustained or solidified @ fmcgm’a’c action, %hew
is no proper evidence 1o prove, The fall of a meteorite s
tusuc&@ pwcccleol @ an cxp1osion, and a scallering, rather
%hom um"?{@, of fdrcggme"n’(s or bodies; cvidence m’(he« of
some larger po;rj(, or whole, entering our a’(mosﬁhew from
without, and bursting or cracking from sudden heating,
into Ia@w or smaller pcw’(icles o,ccoaleinj 1o %he owigincd
nature and texture of jfhc %ocly itscld. fum%ow’f, in his
Cosmos,” decidedly expresses the opinion that the mature
of these meteoric stomes, and the phaenomcfna accompany—
ing their fall, are such as o pwcluclc the idea of their

havinj been condensed fzrom minute matlter or f«om a
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gascous s’(a’(c, n a shoqf’f inferval of Yime: He also stales
’(ha’( meteoric masses kindle and become luminous al cleva—
Yions whiéh mus? be sumoosccz 1o be almost en%iwly clepq’ivccl
of air, and fw%wn’d\y ceeﬂoc?e at great clevations, Their
enormous and Wo?m?a@ ?Iane’(m:y vdom”@, ’Cheifr o%’gwe]
nay, sometimes hovizon’k& divection, fw;wn%@ in a rel—
rograde or oqoposijtc direction to the ecw’(h’s motion, ave all
fpevfec’(@ subversive of %71@ idea of ’Chese meleoric masses
harw'nj a Terrestrial or a%mosphwic origin, dnd ’fhew are
other objections to W, Biot's and Frof. Shepard’s theory,
such as %71@ gues%ionj wheme comes jfhe 1@4:90 guom’ti’gy of
nickel in meteoric ivons? T is an cx%w«mc@ rarc melal on
jche ecw’(h} and is on@ founcl in a fow localities; nor does
it, that 7 am aware of, constitute any portion of ejected
volcanic matler hi%he«%o analyscal

T is not To be demied 9(71@% %hew exist some phacfnom—

ena of %71@ meteovic class which have an a’(«mosthic and
’Chcwfow teryestrial origin; ’(hew are, we Rnow, cases of
clectric action pwclucifnj cerlain Rinds of fircballs; %hcw
arc falls of dust, black and ved rain, cfc; but it is mec—
essary 1o scjocwa’cc %hese cases from ’fhe «ggu1ar meteovic
masses, stone or ivon, and not incliswimina%c@ a’(’(@mp% 1o
account for all these things ?iy one ’fheow, however inge—
nious, or howsoww n ?a@r’(iculwr cases and 1o a cerlain
extent corvect, La Grange, ﬂwc&go omcljum%olcpc all agrec
in rejecting the o.j(mosﬁlefric origin of aérolites,

The ﬁ]ysical constitution and internal appearance of
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some aévolites also, as ’Chosc of Barbotan, Weston, Tu—

venas, and @ishapviﬂcj are cn%iw@ omooseci 1o ’Che idea
e{%hw of an a’(mosphwic origin, or of any consolidation
of homolcyous, or nebulous po;r’(i&cs ceeis’(inj n in’wwﬂm—
e%m:y space, Thgy are wiclm%ly pafr?s, as Dr, Lawrence
Sm{’(h likewise jus%ly insists on, of some 10{9@4’ wholc, and
are not unfwgucn’t@ truc igneous, if not wolcanic rocAs.
%siaaﬂy speaﬁing, %hcw is 1l choice 1@3‘? o us but to
consider some of j(hem cc#r’(ainly as having truc 3co1qgicol
and mimfrolqgiccﬂ cho.mc%wisj({cs; ei%hcfr pvomc&i@ ffrom
volcanoes in ’fhe moon, or por%ions of a broken satellite or
ﬁme’(a@ ‘boc@: ’Chew may indeed be clijﬂicuwcs and objec—
tions 1o ei’fher supposi%ion; J ho,w principc&@ endeavoured
to adduce a@umen%s in favour of ’fh@ latter idea, s%a%inj
also some appcwen’dy s’fwnj objections o %Hc (o?( least uni—
me) lunar origin of aérolites and metcoric iron masses,

as 1a%e1y adwvocated @ Dr, Lawrence Smi’ﬂl of %he United

Sates, and by some astronomers,

having thus exammed, and objected to the arquments in
favour of %71@ terrestrial as well as lunar origin of mete—
oric masses, J shan conclude ?Zy SumMming ugp 9(71@ pw’mifpal

po{fn’cs J ho.w endeavoured 1o csj(a%'sh,

First, Tho,’f %he eroosi’(ion of melecoric matter on ’(he

surface of %he ccwjfh has not been, all %hinjs considered,
otherwise than uniform, 7, ¢ there is mo decided %cnclem:y

Yo local eroosi’fion,
Seconcﬂj, Thajc 9(71@1'4’ origin is not wi%hifn j(he limits
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Oif %11@ 00.4’%1’1’5 O.%WOS‘PHG‘YG; omcl jfha% some Oi‘f j(hem CL% 1@@5%

cannot hcwe a lunar origin,
7721'%2@, Tha% %hgy are w’o%ﬂ)@ distinct fﬁ’om oa*&inm:y

luminous meteors, as r@a«&s %O%H %heiﬂr physical nature

and orbils, and may also exhibil periodicity, (Sec Table 7))

?ouﬁ%@ Tha% %Hm'fr yew'ocl of least common occurrence
takes p1ace whcn jfhe wﬂl is on jchc side of %hc winder
solstice in 70@7’1’7}@21’0%; while, on the other hand, the peviocl
of most f«rcgum% occuryence 1s when %710 ecw’(h is in a707ze21'0n ;
and 7(11@ mean gys’wm or mass of %hc asteroids in %Heiﬂr
pem’7zel¢'on,

ﬁﬂ?ﬁy 3'71@% ’(h@ may wasoncd@ be considered as once
%elonjinj 1o ’(he oroup of p1ane’(oicis or astevoids, and o
poxr’(o,ﬁc ’fhewfow, to some extent al Icas%, of ’Cha proper

nature and conditions of asteroids,
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ANote a, — gpochs supeposc& to be pevio&iaa’[ in ob's«ﬂo:ys

of “luminous meleors are hew inserted fm’ ’Che purpose

of comfpoxr{nj %he rosults wij(h Table F.—

'@pm’ 1 2228,
Tuly 17—10.
(;g(ujus% 91 3
October 16—18.
November 10— 14

November — 22—20,
December (3) 8—12.

Note b, — gpoéhs when 1 would appear ’Cha’c %he faﬂs
of adrolites may be pwio&ical:—

February 1510
ﬂ/ﬂ m’c[h 21—-25.

Nay 13-20.
une 20—22,
Tuly 24—26,

September 9.
November  29—30.
Decomber 1114
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18  Jable B — Showinj the days of the month
on which some cee’cmowlina@ melcors haw
been recorded clwrinj %He last si%@ or scy—
en@ _years,

JJan, Feb, | Mar., Gpri T ﬂﬁcﬁy, une, july, Guo, Sep%. Ot | Dov. | Dec.,
5 6 1 2 3* 1 1 2 1 2 2%
8 8 $ 3 5 |3 5 2 ool 5*
9 5 |8 5 5 * 1t 7 ¥ Rk 8
10 6 8 1 10% 6 4 8 7 6 5 8
13 10 1 15 20 g 5 g 7 8 8 1%
15 0% | 1z 23 24 0% 12 9 8 10 g 12
21 u¥ | 1z 24 28 1 12 10 10 2 |9 13
31 u* | 1% 12 1% 10 u* 13 g 13
1 21% 20 ) 12 13 1 10 1%
12 21 20 17% 12 18 1z 1 10
13 22 22 20 16 19 17 11 19
15 23 20 1z 20 20 | 15 21
21 29 22 18% | 2 21 12 21
22 20 23 20 24 26 | 18 21
22 25 25 25% | 2z% | 19 24.%
22 27 26 25 28 | 22 30
26 27 28 20 30 23
29 30 3 2
30% 26
26
26
29
30
30
30
30
30
30
30

N B, Th@ ﬁ\gw’es marked wi’(h an asterisk * denote %hose

c?o:ys in whiéh %Hc meleor observed Ho.s been accompcmiccl
@ audi ble ceejoflosion,

Note a, — T is wofrjfhy of remark 7(710,% audi %@ exjolos{w
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‘YYW%@O’YS are Ojc wmm’ﬁa%@ Yare occuryence,

(s far as T can judge, the European mewspapers and
scientific_journals vecord the occurrence of mot more than
one or two per annum; wolly not more than the cases of
veritable stone—falls for the same time and over the same
space, N is reasonable to assume, when an ceqolosion is
heafrcl after %hc appearance or clissijoa%{on of a meteor, it
is me’(eorowchic; and i1 is also pvo%aﬁe as oﬂen as not,
%ho,’( in countries like gnﬁlan& and France, 3(71@ stone would
be picﬁccl up, after the occurrence of such phacnomenon; J
belicve therefore that taking this into consideration, along
wml ’Che caleulations given at page 5, J am not far wrong
N supposing %he number of mc%co«oli%hia falls ac%uol@

observed will not be less ’Chm one—‘??zi'nz j(hc whole j(ha’(
wolly fan, In ﬂamej. J have given ’Che éla\ys of ’Che mon’(h
on whiéh many of 7(71@ most remarRable or His%owc WC J
may so scgy) meleors haw been obserwed &ufrinj a pcw’o& of
many years, and it may be noticed how few are recorded
as (ho,vin\g been accompcm{ecl ?Zy any audi ble e%ﬂosion, In
confirmation of what is stated at pages g and 10, it may
also be hew ?o{n’cecl out %Ha% jfhm’e arc mo asterisks *
ogains’f jche cﬁla\ys of @ujus% 9—157(71, or November 10—147(71,
This table, however, might, with some trouble, be made

more CO‘WV#I@%@.
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2 Mot
210 Note 1

\p- 5,) One civeumstance may be mentioned as %einj
m’fhw sin\gulwr, which is, %he ex%morclina@ number of
meleoric irons discovered wijfhin a comfpam%iw@ sho«’(
pew’ocl n 9(71@ United Stales, vz, %hifrj@—fou«; whﬂe on@
one has been found in France, and bul one in _?frm%
Britain; it may parfly perhaps be accounted for when
we consider how new@ settled a coun’f@ the former is,
comqocwecl wi’(ﬁ eiﬂler France or gnj&m&

In Mexico Ten or cleven meteoric ivons hcwe been dis—
covered and described, but jﬁhaw is no recorded or his%ow’o

instance of a sj(om—foﬂ; and in %71@ United States %hcw
haw been seventeen fans of stones ’ﬂp’s cm’(u@, and but

one observed {fron—fan,

Thcw is no o.ccownjt{fnj fov j(Hasc a?po,wnj( {wgguflcw{%ics;
pro%aﬁy several of %71@ Mexican and United States iron
meleoric masses haw been %Hc resull or pvoclucc of one
showw or e%plosion,

The proportion of stone— to iron—falls may be taken
at 25 o 1, 7 ¢ 96 per cent of all ’(ha’( fall comsist
of s%mly matler; so %ho?f fo« 9(71@ %Hivi(y—foufr iron masses
fowml in 9(71@ United States ’(hcw may haw been 3 ¥ 25
= 850 s’(one—faﬂs,

* * * * *
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2.2 Mot 2.

) Tt is remarkable, that while December has only
nine fans recorded, fve out of these should have occuwcol
on the 15t of the month, and one on the yih Five fll
wigfhifn jfhe space of on@ twelwe _years, and two fell on ’(he
13th December 1803, at two distinct localitics.

In 1ooﬁ{n3 %h«wyh Brof. Fowell's ‘5a%a1qgucs of Lumi—

nous Nbeleors,” and wvarious journals, there arve mentioned

0%@ fowr WG%GOTS CL%CI jC’WO sman faﬂmg S%CWS ja‘Y Ct?ly 15%11
c?o:y Ojc @caem%em

% 0l 0l 0l 0l

2,5 7\/5%@ 3

(p, 10,) Frofessor 5amoocci of 7\/&]01@5, in a letter
o I, @frozgo @{wn n jfhe é’omp%es ﬁemfus for @u\gus%
1840), endeavours, though 7 think not wery successfully,
to as’(a%’s‘h, not on@ a coincidence in %71@ fan of adro—
lites and luminous meteors for the 16th and 1zth of ju@,

but assigns to them a recurrent period of five years, and
concludes by supposing that they are "the vesull of an
oﬁgﬂr@a’({on of cosmical atoms &ispwsc& in space atoms
wh{ch are constrained 1o unite ’Chemsclws @ con%m@ po%s
P , , 1

in conseguence of mqgne’ac atraction,” (dnd 71@ seems 1o
consider comels, aurvorac boveales,s meleors and aérolites

8¢ page 25.
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as wvarious resullants ffrom bands or currents of nebulous
matter exis’(ifnj in <p1am’(cw:y space in a state of mqgne’a’sm

more or less infemse,
* * * * *

24 Note 4.
(p, 10,) A can hawl@ be fimozgifnec‘l %ha’( %71@ small

fq*cgmcfn’cs and atoms wh{éh usuaf@ constitute adrolites can
have any luminosity, whether reflected or inherent T is
Ppossi ble, howewer, ’ﬂlgy may form %71@ move solid pa@r’c or
nucleus of Ia@w and less solidified bodics, Tha’( o«&ina@
falling stars, and more particularly the luminous meteors
observable in %he 3¢ca% ywio&ic clisplctys of @ujus% and
November, are sclf—luminous, can hcw&@ admit of doubt
Tt may be mentioned that Gallas has probably irreqular
and cm\gu’lcw surfaces, like %ha mqjo«i’@ of meteoric stones,
and %Ho,% Ceres is appawnj(@ surrounded wﬁh a very demse
a’(mosphaw; a circumstance pm’haps also sometimes ’(he case,
on a far smaller scale, with meteorolithic fire—balls, Re—
spec’fin\g 9(71@ cause of %he swpposc& %waﬁinj up of a plomc’(
between Mars and ]w]oi%m’, Ar, %sm\y%ﬁ, al a vecent
cmee%ifnj of ’Che ‘ZBw’Cish (ssociation, injenious@ sujjes%ecl
%ha’( i1s ciiswp’(ion m{g?ﬁ Ho.w occurved when ’(hc plcme’(
hacl arrived al some such condition or stale of tension
(whﬂs’( cooh'ﬂn\g) as ’Cha’( hknown o exist in a Frince %L—

pm’% cl«op, which, as is well Rnown, shivers 1o picces on
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2.5 ote 5 — Nineral and € 7zem1'caz Species
founcz in (@érolites,

2.5.1 Mineral S pecies founa? in (dévolites.

1 Jvom,

2, Mcﬁdifwous iron,
3 ﬂosﬁww’( of iron and nickel, or Schwi bersite,
4 Limonite,

5 ﬂ/éckgnc%ic iron Wﬂm’j{cs,
6 Jron ﬁyyi%cs,

2. Chvoma%e of irom,
8. ﬂ/ﬁ@ne’ﬂ'c ﬁyw'j(cs,
g Carbonm,

0. Sulphur,

1. Lead.

12, Oxide of Tead,

i Coball

L, Comocfr, J

15. ﬂ%@nejﬁ’w, J

16 Uitriolic mickel,

1/.7, 60‘}97)0’?’@5,

18, @movi&c of irom,

10, 511104’1'&0 of nickel,
20. Chlovi&e of cobalt, ¢
21, Beridot,

22, GAnorthite,

23 ?y«oxcm,

24 51{[@&%{’(0, ¢

25, _@m’%ejﬂ

26, 5114%%0%%{%0, J

237, 51{[04’1’0‘1@ of calcium,
28. 511104’1’&0 of magnesium,
20. 511104’1'&10 of sodium,
30. Soluble silica.

3L gpsom salt

52: §1QU%GY SCLI%,

33 51&115@4’0115 acid,
gvaﬁp’%e,

e
-+

N
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& %emz’eaz Elements foumz in (dévolites,
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26 Note s,

(p 22)

Trom,

Nickel,

7% C£9 nesium,

Oxyoen.
51%20‘}1
Suljohw,
Calcium,
@luminium,
Ehvomium,

Sodium,

Botassium,

Fhosphorus,
Lead.

Carbon,
@'ﬂoaﬁim,

Cobalt.

ﬂ/ﬂaﬂjanesc, J

Copper.
_Ey&yggcn

m, ,

*
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Th@ foﬂowmg cc&culajaons ‘W’l11 SHO‘W %710?( a

mass of iron, Havmj a sﬂlewcal foerm, and wegghmj 20,000
lbs,, could not wasonamly have a greater veloci@ than 322
fcc’( in a second if p«gjec%ccl fﬂrom a lunar wvolcano, 371@

calculations arc based on %71@ foﬂowinj pwfmises,



A stone having 5.6 inches in diameter, with a &ensi@ of
30, and weigh{fnﬁ 10 Tbs,, is assumed To be yqujec’(eci from
a lunar wvolcano at ’fhe rate of 9000 fec’( in a second, 7.

with a vdod’@ morc than sufficient, according to Dr,

Smml and o’(hers, to allow i1 1o pass %71@ limits of mutual
attraction between the moon and the carth,

Jaking the sp. so. of iron 8o, and bearing in mind that
the arcas are as the sguares and the masses as the cubes of
%71@ diamelers, we arvive at 9(71@ fouowinj resulls, (4 mass
of iron @Io%ulcw) to weigh 20,000 lbs, sp. or. 8, will be
a little over 5o.9 inches in diameter; found j(’ho.ts:—

3/20,000bs.x1602.x1728 __ 3/
\/ 8000sp.gr.x 5236 132009 = 50-9 in, ‘nccwly,

A similar mass of stone 1o be %71@ same we{gh’g and sp.
97 3.0, mus? be 20.6 inéhcs in diameter; fowncl %hus:—

3 132009><8 /352024 = 204,

Now if a piece of stone 5.6 inches in diameter, we@ﬁin\g
10 1bs,, be fp«qjec’wcl wijfh a vdom’@ of 9000 feet per second,
a mass 706 inches diameter, and weighing 20,000 1bs,, could
on@ be pvqjcc%c& with a wloci@ of z15 fect per second,
because %hc weig?ﬁs would increase so much fo,s’(w %Han jfhc

sectional arca,

Thus as Lbs, 2200 i Veloeity, ao00;

4984.36 : ,
20980 Veloeity. ao00 : z15 feel.

or as &bs, 2000 : Diam.
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Tha mass of 1ron ho,s a less sectional arca ’(hom jchc

stone because of its 3¢ea%c¥ specific 3vavi@, viz, in jfhe
proportion of 50.0 o 20.6% it would therefore only be
prgjea’wcl wi’fh a w%ci@ of 322 foe’( per second; or as

498436 © 250081 215 © 372,

That is, a welocity more than 20 times oo small 1o
allow of the larger Anown meteoric masses to reach the

carth, if vpﬂrgjec%ccl from a lunar volcano.
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; Calalogues,

5,1 S%O‘YWS wnci :}’Y ons,

Year. Month Locality, Spec, dron  or | Remarks,
and day, orav, stone,

B. €

1428 Crete, Stone, ¢

1200 Orchomenos, ¢ Stone,

Gl @Hifna, Stone,

520 o Crete, Stone,

520

343 or Rome, Taly, Stone, & shower of stones,

o5¢

466 @osyo’(wmos, fﬁ‘*’m:gamus) Stone, GUcty 14@@ stone,

race.,

204 dncona, Taly. Stone, & shower,

211 lfhina, Stone.,

102 China, Stone, Two falls,

126 Crustumerian %Wi%@, ¢ Stone,
Thaly,
Vocontii Territory, Stone. TJime of Pliny,
Ganl,

84 China, Stone,

38 tos 5711'11@, Stone, z distinct faus,

46 Heilla, cg(frica, Stone, Scveral stones,

@ D.

2% 333 5111'%@, Stone., 5 distinct faﬂs,

452 Thrace. Stone, 3 large stones,
Emessa  and  Mount Stone. 5’(11 ccfn%u@ (2)
Lebanon, S\yw‘a,

Hbout Bender, Hrabia, Stone, & shower,

570

616 lfhina, Stone., Several,

823 Sam@ Stone.,

856 Winter %pjﬁ Stone, 5 stones,

k@ca)

88 or JJapan, ¢ Stone, | ¢

859

802 or Ahmendabad, India, Stone,

89z

921 Narni, Taly, Stone, ¢ very large one,

905 511im, Stone.

951 Guosburg, Bavaria, Stone, One,

998 Magdeburg, FPrussia. Stone, Jwo.




1021

1057
1112
1108
135 or

1136
1164

sta sea

1249
1280
Hhout
1300
1304

1395
1328

1368
1379
21
1438
474
1480
1401
1402

496

1510
151
1516
1520
1540
dbout
1545
1545
1552
1559
1561

1580
1581

1585
1585

july or
(g,

Mar. 22
Nov. 2

jan, 28

Sept

Nlay
(ﬁfp% 28

May 10
May 13
May 27
Tuly 26

Mar, 2
Jan, g

c@fvica,

:ﬁoa@? , China,
(ﬁ;uﬂcia, Trieste,

Near Baris, France,
Qldisleben, Thuringia,
Germany,

Aisnia, Sam@,
w{im?m@, Franconia,
Welixos, Ussing, Rus—
sia,

woﬂin%u@, Sam@,
Hlexandria, giypj(
Cgfwolgon, Spm'n.

Fricdland, Saale, Sax—

on,

Vandals, S, Hustria,
In ﬂﬂoﬁaﬁiaﬁ and
@aﬁhaya,

Qldenburg, Termany,
Minden, hanover,
sland of Tava,
Burgos, Spain.
Viterbo, Thaly,

S, Saxony or Bohemia,
Crema, Taly,

gmishm'fm , France.

Cesena,
Thaly,
Badua, Taly,
Crema, orth Taly,
511im,

(;Qwalgon, Spain,
Limousin, ﬁcmcc,

Newhof, 5@%0@,

%fma:gna,

Biedmont, ‘J’(a@,
Thuwinﬁia, Saxony,

NMiscoz, J mngﬂmmia,

Ei lenborg, Joroau,
Prussia,

_@5’(’(1’%_90% (2), Ger—
many,

Thu;inﬁia, gcvma@,
Ficdmont, Jaly,
Castrovillari or %sas? ;

Thaly,

350

S%Oﬂ@,

Sj(om,
‘,? 5’(0%0,
S%O%C,
S%O%G.

Stone,
Stone,
Stone,

Stone.
Stone.
Stone,

S’(om,

Tron,

Stone.
Stone.
Stone.
Stone.
Stone.,
Stone.
Stone.

Stone,

Stone.
Stone.
Stone.
Stone.
Stone.

Tron,

Stone.
Stone.
Stone.
Stone.,

Stone.
Stone,

Stone,
Stone.

SCU&‘Y’CL(L

One 12 in. in di—

ameler,

(ﬁ' 5110‘“/04",

15t contury

S or 5 ene
tury,

L’Q?ﬁowm

Sewwﬂ 1@4:96 ones.

O’HG.
Many, ¢

Jwo Ta@c ones,

O’!’lC,
220 1bs.
one,

wcigh’g

(@w%%ful,)
im:gc number,

6 farctgmmj(s,

¢

¢

Swwcﬂ,,

One.
SCU (44 CJ,
U ne.

30 “15, one S%O’M,




1501

1596

1618

1620
1622
1622
1628
1034
1635

1635
1636

1639

1642

June o
Mar. 1
(ﬁujusj(

CE”P% 1z
Jan, 10
Nov. 2z

Guo. o
Ot 2z

Tune 21
o

Ty 7

NMar, 6
Nov, 29

G, 4

Feb 18
Guoust

(ﬁ‘uj, 6
Scfp, " ¢
:\/ch, 50

Tun, 20
[

Feb, 22
Ot ¢

ﬂﬂog 28
May 18

Tan, 12
ﬂ'ﬁm‘, 3

Jan, 13
"\Lc}y 19
Gulum,

U‘EI PpY. 1
Tan,

June 22
July 3
Tuly 22
Gug, 18

fﬁwmcvsoloyf chma@
Crevalcore , Fiedmont,

1 (ﬂ.M‘O.ﬁOZ/, gi(:m'm

:7@1{%31104*, Fersia,
Devon, England,
BProvence, France,
Berkshive, England,
5%@*01101’5, France,

Vago  mear  Ueroma,
Taly,

@alcc, Vicenza, qj(aiy
S@au, Silesia, Prus—
sia.

ML Vaison, Maritime
Alps, France,

Sujfo“i co, between
‘U.ko&?:wclga and  dld—
boro", England,
Kwickau, Sa%owy
Stolzenau, WCs%phalm,
Germany,

Dordrecht, holland.
Milan, ‘J%aly,

Funen  Island, Den—
mark,

Verona, ?’(oiy

Swabia, Hustria,
Dictting, Bavaria,

Clarus canton ,

Switzerland,

Orkneys, Scotland,
gvmcmlwﬁ Saxony.
Near London, gnﬁm&
Castrovillari, Calabria,
Taly,

Bredmont, ‘J’(cﬂy
%mcsva«,_ﬁunﬁa@
Near Sienna, Taly.
Berne, Switzerland,
Tamaica, West Indics,
gcwz, Bomerania,
Brussia,

Larissa, JWacedonia,
Reichstadt, Bohemia,
NMixbury,  Northamp—
tonshive, England,
Lilaschitz, Bohemia,

t:cwpcnjwas, Jrance,

Stone.
Stone,
Stone.

Trom,

Stone.
Stone.
Stone.,
Stone.
Stone.

Stone,
Stone,

S%O%C,
Sj(om,

S%O‘M,
S%O%G.

Stone,
Stone.
Stone.

Stone.
Stone.
Stone.
Stone.

Stone.
Stone.
Stone.
Stone,

Stone.
Stone.
Stone.
Stone.
Stone.
Stone.

Stone,
Stone,
Stone,

S%O%G.
S%O‘!’W,

5 of aboul 100 lbs.

5o lbs,

TJwo stones.

! Tafrﬁc s’(cmc, N
T S

11 oz, (Doubtful )
One Lr@c one,

38 s, One.

i T,

U ne S%O’HC,
L,/qj showcm

Iaﬂ:qc onges,
(ﬁ S%O‘WCY.

Fell ino a boal
Several,

Swwcﬂ,,

SG“WM’CL(L

(ﬁ showw s

20 1bs,

SG‘U (44 CJ/,




1240
1240,
1241
1250

1751

Ocj(, 25
Winter

Oc%, 12

ﬂﬂog 26

Sc«p, 13
Nov, 20

Nov, 1z

&pw”l 1

Feb. 10
Ot 4

(o, 20
Tuly 24
O 20

May 12
:,7ww 16
Dec. 13

(ﬂ‘}ﬂ’ 15
:70.%, 4

Feb. 10
m(:m’, 8

%s\gm&, :ﬁunﬁa@,

gQ’ ccn1an¢l,

Mo, Normandy,
?‘Y ance,

c@‘qmm , Croatia,

Freisengen, Bavaria,
TJabor, Bohemia.
Liponas, France,
Terra Miova, S, Thaly,
Alherelo mear Milan,
8. Tl
Novellara, NModena, S,
Faly
Lucé, France,
ﬂ'(:auavﬁiﬁ’éhcn,
Bavaria,
Siqmm,
pain,
Dgdad, Coburg, Ger—
many,

O‘bﬁ’;%cza in Uo1hynia,
%ssia,

(rragon,

Fabriano, (ncona,
ol
Beltiswood, West

NMeath, Treland,
Beeston, England,
Lahore, India.

Jurin, Taly,

Eichstadt, Bavaria,
ﬁhcwﬁof g Ukraine,
%&ssia,

%‘aﬂc@,

Barbotan, France,

ﬂﬁcna‘bﬂ@, Cornwall,
Enoland,

Tuscany, Ttaly.

Sienna, Taly,

Wold  Cottage, Uork—
5111'4’0, gn:ﬂ.aml

Ceylon, India,

Belaja, Lerhwa, Rus—
sia,

Friexo, g’o*’mjﬂ,
Lusatia, Sa%ov«g,

;,8 0

e
3 en’

N

350
345

en
3
en

Stone.
Stone,

S%O%C,

Tron,

Stone.,
Stone.
Stone.
Stone.
Stone.
Stone,

S%O%G.
S%Oﬂ@,

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

Tron,

Stone.
Stone.
Stone.
Stone.
Stone.
Stone,
Stone.
Stone.
Stone.

Stone,
Stone.

S%O%G.
ijom,

SCU&‘Y’CL(L

(ﬂ 10.4:90 s%om,
Lﬁ' 1@@0 s’(om,

2+ 60 W
£

Several (or 1;22),
Sewveral stones.
Jwo = 51 1bs,

z oz.

o ne.
Doulbtful,

25 bs,
Two; one of 38 lbs.

o 1bs

6 oz,

¢

One fcn.

A s‘howc&r.

15 imhcs in diame—

Tor,

SCUG‘YCJ Of 10 Cmcl
20 1bs,

12 smaﬂ ones,

56 1bs,

10 1bs.




1208

1208
1299

¢ 1802
1803
1803

1305
1803

1804

1805
1805
1805
1806

1806
1802
180z
1808
1808
1808

1808
1809

1809
1810

1810
1810
1811
1811

1811
1812
1812
1812

1813
1813

NMar, 12

Dec. 13

(}jrfpvi'l 5

SG’P%.
Ot 8
Ty ¢

Dec. 13
Dec. 13

&pw”l 5

NMar, 25
jum
Now,
Mar, 15

May 1z
Mar, 13
Dec. 1
Hpr. 19
NMay 22
Sept. 3

Tune 20
Ton, 3

Tuly
Cg(ujus%
Nov. 23
NMar, 12

july 8
Apr. 12
&‘PW‘, 15
Guo. 5

ﬂ’()a‘h 16&
Sept 10

Salis , France,

Benares, India,

Baton Rouge, Missis—
sippi, U, S

Scotland,

ngo%, Brovence, France,
ast Norton, Leicester—
shire, gnﬂm&,

i/(ﬂ@%, France,

Meéssing, Bavaria,

Bossil, §1a§90w, Scot—
land,

Trhulsk, Siberia,
50115’(@119(1'%0101@, %yﬁ@,

(sco , Corsica,
Hlais, France,

§1as%on1mty, Somerset,

gnﬂaﬂi

Timochen, Smolensk,
ussia,

Weston, Connecticul, U,
S

ﬂlﬂoyaﬁa%a& India,
Barma, ?%aly,

Stannern, Moravia,

Lissa, Bohemia,
Rikina, Smolensk,
Russia,

Lal 30 58 7 1,011‘9. 20
25 W,

Caswell, 7V Carolina, U,
S

Fully Ghur, Tndia,
TJipperary, Jreland,
@aﬂﬁanooqf , India,

Boltowa, Russia.

Berlanguillas, Spain,
Joulouse, France,
Erxleben, Saxony,
Chantonnay, France.

Cutro, Calabria, ‘J%aly,
Limerick, Trcland,

345

-

330

48

353

5z
366
120

en
N
-

350
349
315

352

549

349
370
363
346

o
N
-+

S%Oﬂ@,

S%O%G,
S%O%C,

Stone.
Stone,
Stone.

S%O%G,
S%Oﬂd.

Stone,

Stone.
Stone.
Stone.
Stone.

Stone.
Stone.
Stone.
Stone.
Stone.
Stone,

5%0%0,
S%O%C,

Sj(om,
S%O%G.

¢ Stone.
Stone.
Tron LZ )
Stone.

Stone.
Stone.
Stone.
Stone.

S%O%C,
S%O%G.

Or ﬂ/ﬂm’ch 8 Wi
1

& shower,

@c1fas’( myron, of
the war.

Sewveral,

= s

35000 stones fell.
;1 1bs,  Comtains

1iMe iron,
S €T NW.

Jwo, of z + 25 Ths,

Contains mo irom.

Carbonaceous;  mo
iromn,

One, 2.5 s,
160 1bs,

300 bs,; in frag—

ments,

250 stones feﬂ; no
iron,
4or g small ones,

6 oz. Fll on ship—
board,
3 “JS

7.75 Tbs,

Fwo fcu; one of 13
Tbs,

3 fcn

Sewveral small ones,
9.,5 (“JS.

One of 69 17:5,, and
2 smaller,

Dust and stones,

1z + 65 + 24 lbs, €
o W.




1813
181
181
181
1812
1815
1815
1816
1818
1818
1818

1818

1819
1819

1820

1820
1820

1821
1822
1822
1822
1822
1325
1824
1824
1824
1825
1825

1825

1825

or

Feb 18
Ot ;

:Mcw, 50
Feb. 15
June

(ﬁ‘uj, 10

Tun, 13

Ot 3
Tuly 12

Mar, 21

Nov, 29
June 15
Tune o
Sept 10
Sepl. 13
Now, 30
Guo.

:7&% 15
O u

Feb. 18

jcm, 16
Feb. 10

Sepl. 4

Londalex, Wi 1"’@! Jin—
land,

Bachmut, Ekathori—
noslaw, Russia,

&{gm , France,

BCWOSJ %‘Yﬂ‘[ :Eun\gm:y.

Loodianal, India,
@Hassig@ | France.

Near 7\@% ‘Ba@a,:ﬁun—
oary,
Cow. C’f Uo’[hynia,

= ;
Labortzcka, Russia,
Limoges, France,
Saws, NMacedonia,

Slobodka,  Smolensk,
Russia,

TJonzac, France,

Bolitz, Gera, S, Prus—
sia,

Lixna, wp(cfpsﬁ, %JS-—

sia,

Vedenbers, hungary,
Cosenza, Calabria,
Taly

Jwvenas, France,

cﬁf@ws , France,

Carlstadt, Sweden,
Lo Bafe,
France,
Fultchpore, Doab, In—
dia,

Aobleboro’, Maine, U,
S

?S'cnazzo, Thaly,
Kcbrak, Bohemia,
Irkulsk, Siberia,
Oriang, Malwate, In—

Vosgcs ,

ia,
%@'cm@ y ﬂﬁa@hﬂ&
U s
Owlhe,

5105.

gﬁajchwinoslojf, U@ssia,

Sandwi ch

N
5%

540

570

e e
o O
@ Go

370

Stone,
Stone,
Stone,
Stone,

5%0%0,
S%O%G,

Stone,
Stone,
¢ Stone,
Stone.
Stone,

S%O‘M,
S%O%G.

Stone,

5%0%0,
S%O%G,

Stone,
Stone,
Stone.
Stone.
Stone,
Stone.
Stone,
Stone,
Stone,
Stone.
Stone,
Stone,

S%O%G.

Conlains mo irom,
40 1bs.

Several; one of 18
Tbs,

112 1bs,

25 1bs.
8 lbs; contains mo
irom,

One.

J
15 Tbs,
O‘nﬂ,

Contains mo irom.

5 fell; one 2 bs,

145 bs,

2

L,ﬁ' SHO‘W(’A‘ Of S%O%CS.
3 faﬁ, one 220 NJS

Contains a%ly 15
iromn,

Several; 1 of 22 s,
Div. 8 €0 N W
16 1bs, (sp- o7
2.0)%

5 small ones fell.
s Tbs,

s 1bs

16 1bs,
Two fell; osether

30 1bs.
86 1bs.




1826
1822
1823
1827
1828

1829

Sept
Feb, 2z
Ot 5 or 8
May o
June 4
Nay 8
Ghuo. 15
T 15
Ay 18
Sepl. o
Nov. 25

Dec. 28

June 12
¢ Now, 20

july 30

o, 4

Nov. 13
Dec, 11

Ty 2
(;g(uvqus%

(}rfp% 18

7ww 6
o

Ot
Feb. 13

Nov, 24
Tuly 1z
May o

Mardhy 22

Tune 12
[54

Waterville, Maine, U,
S
Mhow,
India,
Bialistock, Russia,

ghazccpow ,

%sh-viﬂc, Summer co,
Tennessee,

Wcﬁhmon&, Wi{ginia, U
S
Forsythe, Ceorgia, U,
S
Deal, Mow Tersoy, U
S

Launton, Oxford, Eno—
land,
Boitiers, Vouille,
France,
‘Wasscb, Movrawia,
Blansko, NMoravia,
Okaninak, 61/01@%1'%
Russia,
@hmfwauas, India,
Raffaten,  borders  of
hungary and Waﬂachia,
Dickson co,, Tenmessec,
U S
Civencester, gnﬂcm&
Simond, de Vi,
France,
Macao, Brazil,
Platten See, hungary.
_@voss@ivi na, _ﬁunﬁa@,
Esnaude, Chavente,
France,
AEhburpoor, India,
Chandakapore,
India,
Cold Bokkewelde, Cape
of Good hope,
Little Zyifnc:u
Missouri, U, S,
Naples, Thals,
Casale, Piedmont,
Rivohiz S%cppcs, Tar—
ary,
gvﬁn%e@, Silesia,
Chateau Renard, Loirel,

?‘Y ance.

Berar,

Boint,

355

538

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

Stone,
Stone.

Tron,

Stone,
Stone,

Stone.
Stone.
Stone.
Stone.

S%O‘M,
S%O%G,

Stone,
Stone,
Stone.
Stone,
Stone,

S%O%C,
S%O%G.

Doubtful.

One, of several
fpouﬂmls,

4 1bs,; contains mo
iron,

5 Al one g lbs,
cmo?hw 15 1bs,

U,
36 1bs,

2.5 1bs,

o lbs.  (or May
)

8 1bs,
30 1%5
Dec)
2 Tbs,
" shower.

(27 or 20

o lbs,
2 Tbs,

Conlains mo iron,

TImmense showc«,

10 bs,
3 “JS

s
3 fﬂr@fmm%s,

Many, VU 1o 8,

g, @M%onaccous,

50 N)S, Whg, %0 S,
w,

11 1bs,

2.5 lbs,
25 1bs.




1841

1841
1842

1842
1843

1843
1843

1843
1844
1844

1844
1846

1846

1846
1846

184z
184z

1848
1848

1o

Apr. 29

Ot 2
May 10

Now. 11

@GC, 2 5
Summ.

Feb, 25
Ty 1

Feb, 15
May 20

Nov.

Ot s

Mardh 10
Tune 22
7\/54!, 30
Nov. 5

(ﬂrfpm’l
Scfpj(, 4

Feh, 10
SC’P%, 5

May 13

ﬂwcm, junﬁm:y,

La Vendee, France,
Milena, Croatia, (Hus—
tria,

Logrono, Spain,
Bishopville, S Car—
olina, U, S,

Utredt, Folland,
Mancgon,  Khandeish,
India,

Mul—

Rleinwinden,
hausen, Germany,
Corriendes, Endre Rios,
Brazil,

Relleter, co. Tyrome,
Ireland,

&t Andrew's, Cuba,
Macerata, Monte

NMilone, Taly,

Lowell, Massachusells,
U s

ﬂ(:im‘lwﬂla@ gcvma@,
Richland, 8. Carolina,
U s

Jowa, Linn, co, U S,

Braunau, Silesia,

@havwm’, India,
Castine, Maine, U, S,

Junis and 9?1'70011', N
Lﬁfw’ca,

6&1%@4"?‘@5 €0, 7‘4/’ 5&‘7‘—

olina, U S,
Boonah, India,
Oviedo, Spain,

Bissempore, India,

Barcelona, Mlles,
Spain,
§u%m’1of, WGS’@H@U&

MezoMadaras, Tran—| ;

sylvania,

Girgenti, Sicily,
?éhr?:cﬂi%, near Jols—
dam, Germany,
Bremeworde, hamburg,

70

N
o
-

302

§J
o
9

oo
o
- o

350
345

370

S%Oﬂ@,

S%O%G,
S%O%C,

Stone.
Stone,

5%0%0,
S%O%G,

Stone,

Tron,

S%O%G.

Stone,
Stone.

S%O%G.

Stone,
Stone.

S%O%G,

Tron,

Stone,
Stone.

S%O%G.

S%O%G.

Stone.
Stone.
Stone.
Stone.

S%O%G,
S%O%G.

Stone,
Stone.

S%O%G.

(Oy %@inni%ﬁ of
Bept)
11 1bs,

7 nls

13 1bs; contains no
iron,

Jwo, 20 lbs,

10 in, in diameler,

im:gc mass,

Doubtil,
(Ov ﬂﬂ@ 8,) g

stones,

6 1bs,

6 0z,

25 1bs,
Jwo fragmenls, 42
omci 30 NJS

i Ths,

w50z S E N
W,

U; S%O‘WGT, SW %hC

5’711’ 1. ﬂﬂaj, fov
1850.

18 1bs,

3 fac’( in diameter,
3 fwgmm%s, 19 1bs,

8% 8 W N
1

G Taroe stone,
6 1bs.

Three, 10 1bs,




1850 Sefpj(. fm’%a , Barcelona, | 8.2 Iron,
pain,
1855 (ﬁuj, 5 Lincoln co,, Tennessee, Stone, 575 Lbs.
U 8.
1856 Gpril 26 | Bt Rhein, France, ()

71



32

Tron NMeteoric NMasses.

22

Discovered, | Locality, Spec, Oounds | Remarks, peculiaritics, cl.
grav, wc{gh’a
B €
1168 Mount Wa, Crele, ¢
52 0v 56 Lucania, 8, Taly. ! spomgy or wesicular
mass,
& D.
1368 Qldenburg, Germany, ¢ Tron; fll in 1368,
1545 Tewhof, Saxony, Fell between 1540 and 1550,
1618 ohemia, Fll 1618, ¢
1620 jaiin&hw, Bersia, z Fell 1620, C@pw’i 1z,
1212 Rrasnojarsk, Siberia, 648 1,600 Cont, m:ys%awzccl olivine,
1312 Sencgal, W, Hfrica, 2 Lavge guanlily,  Fas crys—
talline structure,
1751 J@mm, Croatia, 2.80 21+ 16 Jwo fvcgmcn’ts; s%ows Wid—
manstattian foures when poT—
ished. May 26
1280 Lahore, India, Fell 1280,
1283 (Tucuman), Qlumpa, 13 Yons. | Wid foures, very perfect
Mexico,
1284 ’Z&io de la Blata, & 2.60 17,300 @@sjfawm shructure imper—
America, fcc%,
1284 2@;{?{150, Toluca, | 762 Laroe gucmj(i’g, Shows Wid,
Nexico, res.
1284 Sierra Blanca, NMexico, 4,000 Large guantity, Shows Wid
fgures,
1202 Zacalecas, Nexico, 2.50 2,000 Docs not show Wid, fios.
1293 Cape of Good Fope, S. | z.00 300 Docs not show Wid, fos.
&f«ica.
1805 Bitberg, Prussia, 650 3400 Wid, fios; ¢ with olivine,
1808 TJexas, Red River, U, S | zz0 3,000 Wid, fos; very distinet,
1810 @vajli%, %&ss{a, 6.20 200 w&% c@sj(awm olivine,
1811 Banganoor, India. Fell 18117 ¢ ivon.
1811 Elbogen, Bohemia, 2.24 190 Shows faint Wid, foures.
1811 Durango, Mexico. 2.88 35,000 Wi, figures, distinct,
1810 Rasoata, Santa Rosas, V| z.30 1,200 Vesicular and malleable,
Uranada,
1814 Lenarto, hungary, 225 104 Wid. fos., very distinet,
1816 dww% NMountains, Fran— 20
cgom’a, %wfampshiw, U
1818 éocﬁfpofr%, New York, U. 36 Wid, figs; cont. pyrites.
1819 Burlington, Otsego, Mw | z50 150 Wid, fios; extremely hard,
Uork, U, &,




1810
1820

1822

1822
1828

1828
1820
1823
1832
834
834
1835

1835

1842
1843
1843
1843
1845

1845

or 1824

Baffin's Bay, Greenland,
_@uﬂ&fw&, A Carolina,
U s

ﬂamlolﬁl co,, N Carolina,
U S

Hacama, Bolivia,

Caille, Départment du
Var, France,

Bedford co, Fennsylva—
nia, U, &

Bohumilitz, Bohemia,
Finsdale, between West
NMountains  and  Con—
necticut, U, S,

Walker co,, Alabama, U,
S

Seriba, Oswego co,, New
York, U. S,

Claiborne co, (Hlabama,
U 8

Dickson co,, Tennessee, U,
S

Black Mountains, Bun—
combe co,, A/ Carolina, U,
S

Asheville, Buncombe co,
A/ Carolina, U, &,
Butnam co, _C/aom{a, U
S

Cocke co, Tenmessce, U.
S,

@e%fropawlowsﬁi ,

Siberia,

Newberry, Ruff NMoun—
tains, Swj{h Carolina, U,
S

Green co.,, Babb's A1l
Jennessee, U, S,

Otsego co,, New York, U.
S

St Cg(usqusj(im’s ay,
Madagascar.

Grva, Fungary,

Buncombe co,, hommone
Creck, V Carolina, U, S,
De Ralb co,, Tennessee, U,
S

75

28

ro

300
1,100

-

165

20

ta

1132

1246

226 ots.

2z

:CCW;QC mass.

@tys’(awm structure fa{%’c;
Texture very hmfél,

w&% c@sj{awzccl olivine,
Known 200 _years ago. Wid,
0.

L@wp(ﬁﬂ fmass,)

w&h séhwi bersite,

Several epicees,

jas "o ctys’(anim structure,

Wid, figures,

T Ty s

Wid, figures,

@ws%awzei in  structure,
wml 3vap%i%e and mqgnc%i%c,
Found 31 fce% in %71@ soil,

Shructure c@s’(aw ne,

Two, N6 Wid, figures,
?imb c@;s’(aﬂim,
Zﬁmiqe gucmj(i%ias,

Conlains and

3¢a1§hi%c
séhwi bersite,

Vesicular, and with a crys—

talline structure.




1846 TJackson co,, Tennessee,

U S,
1846 Carthage, Smith co,, Ton— 280
nessee, .
1842 @hcsgw co., S Carolina, Wid, foures indistinet,
U s
1843 Secldsgen, Silesia, 2.20 218 ¢ Mo Wid, foures.
184z Braunau, Silesia, 7.31 b2+ 30 | Fwo fragments, Wid,  fos;
very small,  Cont, ww‘ﬁcs,
Fll Tuly 14, 1842
1849 Fort Sinjhwf, Deccan, | 4.80 3l Qlivinoid and wvesicular,
India,
1850 Schwelz, Prussia, 2.22 43 Wid. foures, distinet,
1850 Fittsburg, Fennsylvania, | 238
U s
1853 Jazewell, Claiborne co., | z80 60 has a c@sj(aﬂim structure,
Tennessee, U, S,
1853 Long Creek, Tefferson co., | z43 3 Mo Wid. foures,
Tennessee, U S,
1853 gafm%cu co,, Jenmessee, U. | z.05 4 oz, Wid, figures,
haywood co,, N Carolina, | z42 025 oz | Crystalline in structure,
U S
Zﬁaaﬁfiﬂs, Scotland, 0.25 0z, ?imb c@sjmww; very hard,
Botosi, &, dmerica, ¢ (Hacama iron,
S%Gin%uh, Sam@, ‘LU{’ELI olivine,
Sencea River, Cayuoa co,, | 234 g With Wid. fgs. and pyrites,
e Vork, U &
Lion River, S. Africa, 130
Oaxaca, Mexico, 238 Shows Wid. foures,
gaﬁ River, fm%uc@, WU | 683 ‘(Dou%’(fd if meteoric,
Murfreesboro’, Ten— Large mass,
nessee, U,
Charlotte co, Tenmessee, 19 ¢
U S

Orayson co,, Tenmessee,
U3
[Z&oaﬁnoaﬁ, 01.7&:91'%1'@, U 8

Hlasef NMountains, Large guantity,
Siteria,
Tucson, Somora, Mew | 8.0 2,500 Three masses, Qlivine,
NMexico,
iwgys%on co,, Kentucky, Wid, fos. imperfect
U s
Near the C’aspicm Sea, Contains iron, mickel, cobalt
and copper.
1840 ‘hemaloa,  Tealeahuaxo, | zs5 1z Contains native lead, (/)

ili,

#*




1844

1835

_@wmﬂm&, lat, 69 25.
Corrientes, Entre Rios,
S, dmerica,

facimclo de @omcﬁion

@hi!huahua,
JWexico,
San@d s cg(frica,

zapa’(a,

San Gregorio, North
Nexico,

St Rosa, @oahuﬂa,
7%«’(1[ Nexico,

Madoc, Canada.

Orange  River, South

cﬁfvim,
@aqoc of §ooc1 _“50100, 8
C&fﬁ’iaa,

28

73

3,850

Wid, figures,
Large mass, Fll JJan, 1844

q]@ty Hmﬂ 10&:90 mass,

g

ogf smaller mass,
Soﬁ. Wid, figures,

Soﬁ, Indistined,
Wid, fios. Ue@ pevfcc%,

Widd, fos.

75




33

Doublful; or Date of Fall Unknown,

Uear. Locality, emavAs,
¢ Daghistan, (? Sgy%jlia,) Stone, Fll B C
648 50%5%@%%1’%0101@, Stone,
1095 France, Stone. Gpril 4.
1672 France, ¢
1676 Copinsha, ¢ ¢
1626 Near Leghorn, Taly, ¢ March 21, Fell in the sca.
1753 gichsj(éid’(, Germany. Stone, JJanuary, ¢
1756 rance, Stone,
1226 Novellara, Taly. Stone. Guoust s,
1283 gnﬁm& Showw C;ujus% 18.
of
stones,
1285 France, ¢
1299 Baton mvouja, ﬂ/ﬂ{ssissippi, WS | ¢ (ﬂzwﬂ 5
1805 Dordrecht, holland. Stone,
1806 Basingstoke, hants, gn31anél, Stone, May 1z,
1810 France, Stone, ¢
1809 Sou%h Hlantic, ¢ Fell into the sea. Tune 0.
1814 Doab, India, ¢ November g,
1813 ﬂﬂcﬂepas, Cheshire, gnﬂmi Bhowcv In the summer,
of
stones,
1813 Baris, France ¢ November 3,
1812 Baltic, ¢ Fell in the sea, May 2.
1822 Radonal, near Hora, India, Stone. Guo, = Same as e fall
ot Fulldhypore]
1819 Blankenberg, Fays Bas, Nov, 2. Red rain,
1824 Sterlitamak, Orenburo, Russia, jaﬂsj(oms, cmlosinj crys—
tals of fgyfri%es, Scfp%,
1826 Castres, France, 4
Hhout Rinsdale, New :Ecmtps(hiw, U 8, Masses of iron faﬂ,
1280 near West River Mountain,
¢ Cape of Good Fope, S. Africa. | Tron. ¢
1801 Tsle aux Tonneliers, NMauritius, | Trom, ¢
¢ Bulvose, Isle of Man, Tron,
¢ Concord, Mew hampshive, U S. | Tron.
¢ ussia, Jron, Scveral, Dates unhnown,
¢ 1833 Randahar, ﬁ@hmisj&m, Showw LS@G (famr?es ﬂicmlus,
of 1355,)
stones,
¢ Lucerne, Switzerland, Dust, ¢
1637 Canada, Dust, gsqﬂosions, with meteors,
1262 Canada, Dust, g%plos{ons, wm’[ meleors,
1814 Canada, Dust, gxrlosions, wijch meleors,




1819 Canada, Dust, gxﬂosions . with meteors,

1842 gtpi%ol, ﬂoycs, France, ¢ gxﬂosions, wi%h meleors,
5 Mo,




