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THE IETEORITE IN THE FOYER OF THE A:\1ERICA~ 
:\fU E ::\I OF );AT RAL HI TORY. 1 

BY EDMUND OTis HoYEY, PR. D. 

A . ociate Curator of Geology. 

Introduchon. 

S 
ARCELY a century ao·o the cientific and eYen the popular 
world coffed at the idea that ma e of matter could po ibly 
come from outer pace (or " heaYen ") and . trike the surface of 

the earth,- in other words that tones could fall from the ky. E,·en 
at the pre ent time, although it i well known that occasionally ma ·se. 
of metal and tone - "meteorite " - do fall from the ky, there i: 
much mi information current in reo·ard to their character and the con­
dition under ,Yhich they ha,·e come to the earth. 

Livy, Plutarch and other early hi torians mention eYeral . tone 
,Yhich had been seen to fall from the ky. Among the e were a ston e 
which fell in Phrygia and was kept there for centuries until it was removed 
to Rome about 204 B. C. ,vith imposing ceremonie ; a ho,Yer of tone 
that fell in the Alban ::\fountain near Rome about 652 B. C., and a 
tone that fell in Thrace in the fifth century n. C. and wa known to 

Pliny fiye hundred year later. The image of the godcle. s Diana whi ch 
wa pre en "ed at Ephesu i aid to have " fallell clown from Jupiter " 
and was probably a meteorite, and idol known as the Yenus of Cypru 
seem likewi e to have ha l the ame origin. Stones which baYe fallen 
from the sky have been regarded as being of miraculou origin and 
have been wor biped by many primitive. peoples. They have been 
Yiewed with awe too by tribes and nations ·\Yhich could not be con-
idered primitive including ome in India, China and Japan. 

Argument which form trange read ing at the pre. ent clay were 
advanced by eminent cientists ao·ain t the idea that an.) bodie.· could 
come to the earth from pa e, and French scientist.· \\ ere particularly 

'Guide L ea ftet Xo. 26 of the American :-Iu eum .-crie ·. 
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whrment in th ir denial of u h origin. EYen the famou ch mi t 

LaYoi ier wa one of a committee of three who pre ented to the 1'rench 
~ cademy in 1772 a report up n a tone, the fall of which wa aid to 
have occurred at Luce four year pr viou ly. They re ord d th ir 
opinion that the ton e wa. an ordinary one whi h had been truck by 
li o·htning. It was, neYerthele , a true met orite. 

Early in the year 1794 Profe or Chladni a. reno,rnecl German 
physici t, publi heel a the i in which he · llated many account of 
bodies which had been said to have fallen from th sky, di cu ed the 
nature of the bodie them elves and expre sed the co1wiction that 
bodie could an l did come to our earth from pace. Chladni devot cl 
particular attention to the iron-and-stone mas kno,vn a th ".:.\Ied­
wedewa" meteorit and th iron ma s known a ampo d 1 ielo. 
'l'he form er of the e wa fir t de cribed by th traveler Palla , who aw 
it in the year 1772 at the l'ity f Krasnojar k , iberia. The latter wa 

found by In lian in the interi r f A.rgentina, outh merica, and was 

fir.-t vi itecl in th year 17 . by Don ::\Iichael Rubin de eli , who 
calculated th v, io-ht of the mas · to be 30,000 pound . . 

A if in dire t confirmation f 'hladni'. th ory, a ho,Yer of : tone: 
fell at iena, Italy, on June JG, 1794, and the occurrence i thu . d -
cribed in onne·tion with th a·count of an eruption of , ·e uviu · by 

, ir \\' illiam Hamilton1
: 

" I urn t her m ent ion a Ycr,r extraordinary ·ireumstancc ind d, tbat 
happened n a r ' i nna in th e Tu:c:an tatc, a bout 1< hour. after th · rn­
mcncem cnt of the late erupt ion at Y 11Yiu. on th J ,-th of .Tune, thouo-h that 
ph nomenon may ha Ye no rela tion to the eruption ; and " ·hi ch " ·a tom­

muniea ted to m in th e fo ll owin o- word · b:r th e I:arl of Bri tol , bi , hop of 
D erry, in a l tt r dated from , i nna, July 12th, l 79-1: : 'In the mid t of u 
mo t viol nt thunder- torrn, about a dozen ton of rnriou.- weio-ht · and 
dim nsion. fell at th feet of differ nt p eople, m n, women, and childr n; 
th , ston , a re of a quality not found in any part of the ienn c t rritor,v ; 
they fell a bout 1 ' hour after th normou erupti n of , uYiu.-, " ·hich 
circum ta n · I a Ye.- a choice of difficultie in the . olution of thi · cxtraor Ii­
na ry phenomenon: ith r the. ·t ne. haYe b en g n rat d in thi. 10-n ou. 
ma . of cloud , whi ·h produe d ·u ·h unu ual thun ler, or, ,Yhich i qually 
in •r diblc, th y " ·er thrown from \ e uYius at a di ·tancc of at I a. t 2;0 

1 Philo. ophical Tran:action of t,he Royal ociety of London . Abr. ed ., 1 09, 
vol. XVII, p . 503. 



nor ·E }·, TIIX FOYJ~R JJETEO RITES 7 

mile ; judae then of it parabola. The philo opher here incline to the fir. t 
olution. I wi h mu ·h , ir, to kno,,· ~·our sentiment . _:\I_y fir t objection 

wa to th fact it If ; but of thi there are . o many ye-witne -, it . em. 
impo ible to -n·ith. tan<l their eY i lence, and no,.,_. I am reduced to a p rfect 
. ceptici m.' Hi lord. hip was plea eel to end me a piece of on of the 
large t tone., which when entir weigh d up-n·ard of 5 lb .; I ha Ye een 
another that ha been . ent to Xaples entire, and weighs about 1 lb . Th 
outside of eYery ston that ha be n found, an<l ha been ascertained to 
haYe fall en from the cloud near Sienna, i eYidently fre hly Yitrified, and i 
black, haYing eYery ian of having pa ed through an extrem heat ; " ·hen 
broken, the insid is of a light gre,v color mixed with bla k I ot , and som 
hining particles, which the learned here haYe decided to be pyrites, and 

therefore it cannot be a laYa, or they would haYe been decomposed." 

Scienti t , however, are often hard to convince, and some of that day 
contended that the Siena tone had been formed in the air by con<lensa­
tion of the particles of dust in an eruption cloud from \ e m'iu , in pite 
of the fact that Siena i 250 mile di tant from the -volcano and that the 
largest stone of the shower weighed 7½ pound , while seYeral weighed 
more than 1 pound each. Even the 56-pound stone which fell Decem­
ber 13, 1795, at \Yold ottage near Scarborough, York hire, Enalan 1, 
almo t at the feet of a laborer, did not di lodge thi theor~ from the 
mind of Edward King, it orio·inator. 

The cloud theory wa completely di proved at Krakhut near Benare , 
India, on Dece?Jber 19 1798, when, directly after the passage of a ball 
of fire through the air, a heavy explosion or a eries of explosions was 
heard and many tones1 fell from a ky which had been perfectly cloud­
le s for a week before the e, ent and remained o for many days after­
\Yard. Even these facts, however, did not fully co1wince the scien­
ti ts of France and it required the occurrence of the meteoritic 
. bower of L' Aigle, France, April 26, 1803, for final proof.2 L' Aigle 
i ea ily accessible from Pari and 1\I. Biot, a noted physicist v. as sent at 
once to investigate the matter. Biot learned that on the day mentioned 
a violent explosion occurred in a practically clear skv in the vicinity of 

1 Repre ented in the general meteorite collection, forgan Hall, o. 404 of the 
fourth floor of thi building, by a small fragment one fourth of an ounce ( grammes) 
in " ·eight . 

2 A fragment of L ' Aigle " ·eighing 5 ounces (157 gramme ) is in the general 
collection. 
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L'.\.igl which was heard ovPr an ar a · ,· nty fiv mil : in diameter 

clir cth· after a swiftly mo\'ing fire-ball had b n , en to pass thmugh 

th air. Th X) losion, or s ri · of explosion ' , wa: imm diat ly fol­

l wed by th fall of t"· or thr thousand stone within an llipti ·al 

ar a abo11t G 1 mile lono· and -1 mil s wide. The larg st of th stone: 

w igh d _Q p uncl , th n xt larg t 31 p unds, but m . t of th frag­
ment w re Yery ·mall. Th ecurrenc at L' A,ig\ pr ved th COIT t-

11(\ . of another of hladni's th n whi h wa that' fir Lall " in th 

. ky " ·ere nothing more or le · than meteorit s in flight. 

The olcle t till exi tin()' rn teorit of th fall of whieh w hav an 

.xact record i that of En. i ·h im, in EL a. : ,.ermany. 1 n an ·i nt 

d cument tate · : 

" n the ixt nth or Xo" ·mb r, 1-!9:2, a ingular mirac-1 happen cl: 
for b tween 11 and L in th ' f renoon, ,rith a I ud crash of thuncl r and a 
prolong 1 noi. h ard afar off, th re f II in th town of En i ·h im a t ne 
,r ighing 260 pounds. It wa. s rn by a ·hilcl to . trike th gr und in a fi lei 
nea r the canton ·all cl Gisguad, \\·her it mad a hole m r than five f t 
de p. It was tak n to th chtll' h a b ing a mint ulous obj C't. Th n i:c 
\\·as h ard so di ' tin ·tly at Lu me, Villing, and man_y thcr pla ·es, that 
in ach of th ' m it wa thought that . om hou .. had fall n. King ~Iaxi­
milia n, who wa · th n at En i h im, had th ·tone c-arri d to the c-a. ti ; 
after brcakinO' off two pi c :, n for th Duk . ' igi ·nrn11<l or .\u. tria and 
th other for hims lf, h forbad further damage, and ordered that the 
ston b · . uspcndecl in the pari h church." 2 

"ithin th pa t century many ton s and :om ma. f iron hav 

b en een to fall from th ky and afterward. hav b en coll ted and 

ar now in ·abin ts, whil ev ral liundr d . p cirn n hav b n found 

which ar o much lik th p itively known m te rit that they hav 

h n fa ·eel with th m and ar . j al u ly O'Uardecl in oll tions. 

lassification. 

:\Ieteorit s a r g nerally di\'idecl into three la .. e. according to th ir 

mineral composition : 

l . "Siclerit ·, ' or ir< n m teorit s, whi ·h con i. t s. ntially of an 

alloy of ir n and ni ·k I; 

fra m nt of this m tc rit \\' i hin ab ut f ur ounc . (129 grammes) i 111 

t h crcncral met rit e llection. 
2 Fletch r. n Introdueti n to th tudy f [ teorit . P. 19. 1 



0 AHNIGHITO , THE GREAT CAPE YORK METEORITE 

Weight, more t,ha,n 36.5 tons . The largest and heaviest meteorite known. 
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2. ' i lerolite ," or iron- tone meteorite which are form cl of a 
nickel-iron po1we, r me h , containing tony matter in th 
inter. tice. ; 

3. " Aerolite ," or tone meteorite , which are made up mainly of 
stony matter, but almost always contain oTain · of nickel-iron 
catterecl through their mas . 

The line of demarcation between these cla es i. not always ·harp, and 
there are many ubordinate kind of aerolite . 

Countle numbers of meteoritic bodie , mo tly of minute ize, 
mu t exi t within the boundarie of the olar sy tern , in ce from fifteen 
to twenty million of them enter the earth's atmo. phere every <lay . 
Almost all of the e are di ipate l in our atmosphere throuo-h heat 
produced by friction with the a ir, ·o that the only eYiclence of their 
pre ence i a trail of Ii ·ht across the ,·ky. Thi usually is Yi ible ouly 
at night, and i familiar to all a a hootin o· star or meteor. Shooting 
stars are to be seen almost every evenino-, but they are particul a rly 
abundant during Augu. t ancl ::'--l ovember . Sometime the :-Joyember 
shower of meteor ha been o pronounced that the ky has seemed 
fairly to radi ate line of fire, an effect far urpa. ing in brilliance the 
mo t ambitiou artifi cial fire work . ;\ot on e in a hundred million of 
the e hooting tar , ho,veYer , reache the earth in a recognizable ma ; 
in fact, there ar record of only about 6 .3 known meteorite which are 
repre ented in mu eum an I private cabinets. 

The weight of known meteorite Yarie bc>tween wid limit . The 
Ii ·hte ·t independent ma .' is a tone meteorit wei◊"hing about one ixth 
of an ounce call l fohl au from the town in the Yicinity of Inn bruck , 
Au tria, near which it was found in 1 77 ; the heavie t ma s kno,Yu i 
Ahni o·hito , of the Foyer collection, an iron meteorite weiofon g more 
than thirty- ix and one half tons which came from ape York, Green­
land . ,'orne bower of meteorites ha \'e furnish <l even maller in­
dividual th an :'.\fohlau. F ore. t City, well repre ·ented in the F oyer 
collecti n, ha. been found in fragments weio·hin o- one twentieth of an 
oun e. Pultu ·k is a fam ou, fall and the malle t of the " Pultu k peas," 
as the material i. calle I, weigh le . th an on thirtieth of an unce each , 
while He . ·le fell in a ,·eritable rain of meteoritic du t, the malle t parti­
cle of which weigh about one four hundred twenty-fifth of an ounce and 
could never baYe been found ha l they not fallen on an ice-coYered lake, 
" ·here they were rea lily een and recognized. 



1:? • IJJ ERIC'. IX .\JC l~CJJ OCIJJJ,; u .,·_ 1FJ,F;T 

.:.\Iet oriti ma ' es are almo. t rtainly xtr mely · Id durin{)' th ir 

xi tence in out r pa e, but when they com into the arth' · atmosph r 
fri ti n with th air rai -e · th t mperatur f th urfa t th rn I ting 
point, pr duci1w a great amount of dazzling light as w ll as ·uperfi -ial 
heat. In pit f thi - . urface fu sion, it i hi~hly probable that th dura­
tion f th aerial flight of a meteorit i: ·o ·hort that in many ca the 
interi r do not b me eY n warm. 1 

Th rapid heatino- of th exteri r and th differenc : of t mperatur 
betwe n different part: of a m t orit ft n I ad to it rupture b fore 
it reache the ground. Thi i parti ularly th ca with t n met o­
rites, the iron m teorite b ing t ugh enough usually t with tand the 
fra turing ag nci . ::\Io ·t of the meteorit . whi h haY bur t hay 
furni. he l nly two or thr fragment ·, . o far a known, but a f w have 
furni h cl man,\' while th re ha\' been found 700 piece: of II ·. le, 1000 
piece of F re t ity, v ral thou and each of} nyahinya and L' igle, 
and about one hundred thou and a h of ::\foe and Pultu. k. Th 
name " tone sh w r" ha been appr priatel,r giY n t th fall m­
prising many individual . " Ir n sho\\·er ' from bur tin{)' iderit are 
much rarer than the , tone bower , on ly ix are known to ha\' oc urr d, 
among which anyon Diablo leads, Yeral thou ands of fragm nt of 
ihi farnou fall having b n found. 

The breakino- up of a m teorite i a · ompanied by an xplo ion or 
:erie, of explo ion , and oft n th , a r tartling in th ir harpne and 

int n ity, when they o cur n ar th earth . For st ity, 26 pound of 
which hav be n found, ju t befor fallina bur t in a n of XI 1 i n 
which w re heard oYer an area two hundr cl mil · in diam t r. 'l'b r 
w re three di tin t detonation conn t d with th fall n ar But ura, 
B 1wal, whi h w re h ard at G ruckpur ixty mil . away, althoucrh th 
m teorite wa a mall one, le than fift p und fit ha ino- L> n f und. 
Th o currenc at Krakhut, L' igl and Ensish im ha,· a ir ad 

heen m ntioned. 

Chemical Composition. 

· m f rt ' on rn nt , four of whi h ar aid to o ur 
111 m t rit , but \' ral f th may b r o-ard d as doubtful. Th 

1 , ' e a l ·o page 1 
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mo t abundant have been arran o·ecl by Dr. 0. C. F arrington1 m the 
following order of importance : 

l. Iron 3. Silicon 5. iekle 7. Calcium 
2. Oxygen 4. :'.\Iagnesium 6. Sulphur Aluminum 
The other element of particular importance in thi connection are 

carbon , chlorine, chromium, cobalt, copper, hydrogen, mangane e, 
nitrogen , pho phorw, pota ium and odium . 

.Ji ineral Constituents. 

Seven elements have been found in meteorite m the elemental or 
uncombined tate. They are iron, nickel, cohalt and copper in the form 
of alloys, carbon , hydrogen and nitrogen. With the e exceptions, the 
constituents of meteorite are chemical compounds and all but six of 
the whole list have their exact equivalents in minerals which are found 
in the crust of the earth . 

According to most authorities the constituents of meteorites may be 
divided into essential and acces ory components as follows2

: 

Essential. Accessory. 
Nickel-iron *Schreibersite 
Olivine ( chrysolite) Diamond 
Pyroxenes (Orthorhombic) Graphite (Cliftonite) 
Pyroxenes (Monoclinic) Hydro-carbons. 
Feldspar (Plagioclase) Cohenite 
*Maskelynite. *Moissanite 

*Troilite 
Pyrrhotite 

*Daubreelite 
*Oldhamite 
Tridymite 
Chromite 
Thfagnetite 
Osbornite 
La wren cite 
Gla 

1 J ournal of C: eology . \'ol. IX, p . 394. 1901. 
2 E . Cohen . Meteori tenkunde I , p. 322 . 1 94. The asterisk indicates t he min­

erals which are peculiar to meteorites and a re not known to occur in t he eart h 's crust . 
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E ·sential Constituent·. 

The iron of meteorite i alwa)' alloyed with from 6 to 20 p r ent of 
11i ·kel. Thi ' nickel-iron," a it i c mmonly called, i u ually cry tal-. . ., 
line in texture, and when it i cut, poli bed and ' etched" a beautiful 
network of line i brought out, indicating plate which lie in po ition , 
determined by the cry talline character of the ma . Thi network of 
lin con titute what are called the \Yidman tatten figure , from the 
name of their di coverer. \\nen the e fi ure are trongly developed, 
the meteoritic origin of the iron cannot be que tioned, but their ab ence 
does not nece arily di prove uch an origin. Native iron of terre trial 

W IDMANSTATTEN LINES, OR FIGURES . 

arl ton Iron >let eorite. Xatural ize. In thit iron the plates are very thin. 

origin i extremelyTare and has b n found almo. t exclu iYely at Di co 
I land and immediate Yi inity on th ,Ye t coa. t of Greenland. The 
Di o or vifak, iron contain l ni kel than meteoriti iron while 
other terre trial ni kel-iron (i. e. awaruite and jo ephinite) contain 
much m re. mall quantitie of metallic: cobalt are al o alloyed with 
the nick 1 and a little opper is ·ometime found in the ame a ociation. 

~ext to nickel-iron the min ral olivin , or ·hr:-,·solite I the mo t 
important on. tituent. This i a iii ·at(:' of magnesium alway con-

.. 



15 CANYON DIABLO. ETCHED SECTION SHOWING WIDMANSTATTEN LINES . 

A diamond was found in the black spot in this section . 
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taining ome iron, which occur in all the iderolite and most of the 
aerolites, sometime comprising a con iderable portion of their mass. 
It i a dark yellowi h-green to black, gla sy mineral u ually occurring a 
rounded or angular grains, but sometimes as crystal . It i prominent 
in a lice of Brenham in the Foyer collection , where it forms glas y 
grains in a mesh of nickel-iron. Olivine i the gem, peridot. 

The minerals belonging to the group known a orthorhombic py­
roxenes are next to olivine in point of abundance. Chemical analyse 
show that all gradations are present from the colorless en tatite to the 
almo t black hypersthene members of the group. The monoclinic 
pyroxene , which are important con tituents of terrestrial igneous rocks, 
are repre ented in meteorites by only two forms, an iron-alumina pyrox­
ene like common augite and one nearly free from iron and without 
alumina which i to be compared with diop ide. The auo-ite-like mineral 
is brown to green in color and occur usually in grains or splinter rarely 
in crystals. It has been found in many meteorites, but diopside has 
been identified only once with certainty. 

The great feldspar series has been identified in meteorite in four 
of its forms, namely: anorthite, al bite, oligoclase and labradorite. 
Of these, anorthite has been found forming a large part (35 per cent. ) 
of some meteorites and measurable cry tals have been obtained, but in 
most cases where feldspar occurs in a meteorite, it has been possible to 
go no farther than to identify it a belonging to the plagioclase section 
of the mineral group. 

Maskelynite is a transparent, colorless, glassy mineral. In chemical 
composition it is related to the terrestrial specie leucite, but it is a dis­
tinct form and thus far is known only from meteorite . It is not known 
to occur in any of the meteorites displayed in the Foyer. 

Accessory Constituents. 

chreiber ite is a pho phide of iron , nickel and cobalt which i 
probably peculiar to meteorites. It is tin-white in color, changing to 
bronze-yellow or 'teel gray on expo ure to the air. In tructure it i 
granular, flaky, crystalline or needle-like. ~ ext to nickel-iron schrei­
bersite is the most generally di seminated constituent of iderites and 
forms some of the shining lines to be een on etched ections. 

Carbon occurs in at least three form in meteorites, a the diamond, 

J 
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.a crrapbite (cliftonite) and a hydro arbon . Diamond were fir t 
found in anyon Diablo in 1 91. They are extremely minute in ize 
but re ocrnizable cry ta! ha Ye been obtained. raphite ( cliftonite) 
o ur u ually in nodule and only in iderite in particle that ar large 
enoucrh for ea y examination. The material i very fine. The cliftonite 
form of graphite i con idered by mo t authoritie to be a p eudomorph 
after diamond. 

Hydrocarbon of everal kind haYe been found in meteorite . c-
cording to Cohen1 they may be grouped into three cla e : (1) compound 
of carbon and hydroo·en alone; (2) compound of carbon, hydrogen and 
O::\.)"cren; (3) compound of carbon, hydrogen and ulphur. None of 
the meteorite in the Foyer collection i known to contain any hydro­
carbon, but the fact that any meteorite should contain uch ub tance 
is of crreat cientifi intere t. It i pretty clear that they belong to the 
pre-terre trial hi tory of the ma e ; hence, ince they are readily com­
bu tible or volatile, the meteorite that contain them cannot have been 
heated to high temperature , at any rate, sub quent to the formation 
of the compoun I • Thi i an additional argument in upport of the 
statement already made that the heatino- of meteorite during aerial 
flight i , in many in tance at lea t, only superficial. Furthermore, th 
exi tence of hydrocarbon compound in meteorite , where no life can 
have exi ted, show that oro-ani ms are not ab olutely nece ary to the 
formation of uch compound in the earth's cru t. 

ohenite, which i a carbide of iron, nickel an i cobalt, i tin-whit 
in color and look like chreiber ite. It i much rarer, however, and 
occur in i, olated cry ta! . The only terre trial occurr nee of coh nite 
i in the ba altic iron of Greenland. l.\Ioi anite, the natural carbid 
of aluminum corr pondino- to the artificial carborundum, ha thu far 
been found only in anyon Diablo, where it occur ' in micro copic 
cry tal . It i the late t di cove1;y among the con tituent of m teorite , 
having been found in 190- by Henri .:'\loi an. 

far a inve tio·ation haYe been carried, heatino- d velop th fact 
that meteorite ontain ga e conclen eel ,Yithin th m, ith r by clu ion 
in the ame way that platinum and zinc ab orb hydro er n or by ome 
form of chemical union. ccording to oh n2 the following ga haY 

1 .Jleteorite11kunde. Heft I , p. 159. 
2 M teoritenkund . Heft I , p. 169 
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been found: hydrogen, carbon dioxide, carbon monoxide, nitrogen and 
mar h o·a (light carburetted hydrogen) . 

Tr ilite i common in meteorite and constitutes brass- or bronze­
yellow nodule , plate and ro l \vhich are to be seen in nearly every 
section, particularly of iderite . rI he mineral i usually considered to 
be the imple ulphide of iron, FeS, but its exact chemical compo ition 
.and cry talline tructure are till matter of investigation and di pute. 
Canyon Diablo and ,i\Tillamette contain , or contained, much troilite 
in the hape of rod , and the fu ion and di sipation of this mineral during 
the aerial flight of the ma se gave rise to some of the holes which pene­
trate them, and the ame statement i true of many other meteorites. 
Pyrrhotite, the magnetic ulphide of iron, Fen S121 occurs in stone 
meteorites and chiefly in the form of grain . Daubreelite is likewi e 
a ulphide of iron , but it differ from those just mentioned through con­
tainin o· much chromium , giving the chemical formula FeS, Cr2 3 . 1 he 
mineral is peculiar to siderites and siderolites and has never been found 
in the tone meteorite or in the earth' cru t. It occurs in Canyon 
Diablo, where it may be een surrounding nodule of troilite a a black 
. hell with metallic lu ter. 

0ldhamite, a sulphide of calcium, CaS; tridymite, a form of ilica, 
Si02 ; chromite, an oxide of iron and chromium, FeCr2 0 4 ; magnetite, 
the magnetic oxide of iron, Fe3 0 4 ; o bornite, another sulphide or 
oxy ulphide of calcium, and lawrencite a hloride of iron, Fe Cl2 , occur 
sparingly in some meteorites. Lawrencite manifests it elf rather Jis­
.agreeably through alteration to the ferric chloride, which ooze out of 
the mas es of iron and stands in acrid yellow drops on the surface or runs 
in treaks to the bottom. Glass like the volcanic glass of terrestrial 
rock eems never to be absent from the interior of tone meteorite , 
but from the natme of the ca e it is not found in iron meteorites. 

Surf ace Characteristics. 

The urfa~e of a newly-fallen meteorite alway consi t of a thin 
·veneer or cru t which differ in marked degree from the interior of the 
ma s. In the case of the iderites, this seem to be a poli h due to melt­
ing and friction, together with partial oxidation. ome iron meteorites 
which are known to haYe lain lon o· in the ground likewi e show a cru t 
·which i omewhat simil ar in appearance, but it is due to slow oxid ation . 
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or "ru. ting' in the ground and i alled the ru. t cru~t. . lm t without 
x pti n th aerolite ar c " red "·ith a cru. t, th app ·a ran of whi ·h 

van according to the min ral com po. ition of tb ma . '1'he cru t i.­
almo t alway bla k and i. u ually dull but . ometim . it ha high lu, t r. 

A f w meteorite po .. e.. a dark-gray cru. t and . me h w cru t nly 
in pat he . 

Th cru t of th tone meteorite i. gla ·y in chara ·ter n a ount 
of it being com po. eel of . ilicate which haw b en c l cl rapid I fr m 
fu ion. Thi gla , like gla of Yolcanic orio-in, I n t Iona- r i t 
th atmo. pheric ao-er_it of decay, h nee it i u ually mi ·in from tho e 
a .. rolite which haYe lain long in the earth r it i much d ompo. d, 
a may be een by examining Long I land and Ima in the Foyer 1-
lection. The cru t Yarie in thickne on diff r nt part of a meteorit 
and often ho" ridge and furro, - ,,1hich are du to friction with th 
air. Frequently the rido-e or furrow radiate from on or more cent r 
in uch manner a to how which ide of the ma wa forward durincr 
its flight through the air. o quickl. i the cru. t forme<l that even th 
malle t member of a meteorite bower u ually po e a comp! te 

cru t. In the case of ano-ular fragment the cru ton the differ nt id . 
can u ually be di tino-ui h d a "primary " or " condar ac ording 
to whether it wa a part of the orio-inal exterior of th ma or wa 
form cl upon the new urface expo ed by the bur tino- of th meteorite. 

Another common urfa e characteri tic of met rite i an abundanc 
of hallow depre ion or pittino- which on account of th ir form haY 
been called "thumb mark ," r piezocrlyph . Th pittin are o 
hallow and , uperficial in haracter that expo ur t th atmo pher 

ob ur or obliterate them in a comparati"ely hort tirn . The ru. t­
ino- of an iron meteorite may produce imilar hallow cl pr ion , as 
will b een from an examinati n of the urfac . of th reat boll w 
m ·Willamette. The tru piezoo-lyph dou btle . w their orio·in to 

ral cliff rent cau: e , th m st potent of which ar un qua! oft ning 
f a ma . Jue t Yarying ch mi al compo ition and rapidly chano-ino­

pr ·ur an I con, equ nt ro i n during flight thr ugh the atm ph re. 
\Yithout o-oing mor cl ply into the ~ubject in g n ral w may no"· 

turn u r att 11 tion t the Fo:ver colle tion. 



CAPE YORK. 

'' The vYoman ''. Weigh 3 ton . 
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THE CAPE YORK METEORITES, 

"AH ·rGHITo," R "THE TEXT," '"fHE \Yol\IAN" AND "THE DoG." 

(Siderites.) 

For centurie , and perhaps for thousand of year , the three ma e 
of iron known a the Cape York meteorite lay on the north coast of 
:.\lelville Bay near Cape York, Greenland, but they were een for the 
first time by a white person, when they were visited by Commander 
Robert E. Peary, U. S. ., in 1 94 and 1 95 under the guidance of 
Tallakoteah, a member of the Eskimo tribe which up to the early part 

CAPE YORK. 

" The Dog". Weigh ll00 pound . 

of the nineteenth century had obtained material for knives and othe1-
uten ils from the ma se . 

The three meteorite were known as a group to the E kimo under the-
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name of' aYik:u " or" Th reat Iron ·," and each had it own nam 

. uo-ge ted by it: ·hape. Th mall t ma , weighing about J ,100 
pound . , wa.- call d "The l og"; the next larg r ma. ·, "·eighing ab ut 
thre t n , wa · named "The ,Y man," be au e the hape wa. th ught 
t • ugge t the quatting figure of a woman with a babe in h r arm and a 
ha,,·l thrown about her, and the laro- . t ma .-, \\'eighing more than 

thirty ·ix and n half t n. , wa kn wn a "Th T ent ." The Ia t, 
howeYer, ha been formally chri tened by the daughter of th explor r 
with her own name, " Alrni o·hito." Thi o-reat ma s is 10 f et 11 inche · 
long, 6 feet 9 inche · hi o-h and 5 feet 2 inche thick. 

The "oman and the Dog were vi ited by Peary in 1 9.J: and wer 
btained the following year after much difficult and exciting ·work an 

incident of which wa the breakinD' up of th cake of ice on whi h the 
·woman had been ferried from the shore to hip ju t a tb ma wa 

about to be boi ted aboard. Fortunately there wa enough tackle around 
the meteorite to prevent it lo . In 1 95, ommander Peary vi it d 
A.hnighito, also, which lay on an island only four miles from the tw 
maller mas es, but he could do little toward it remoYal. The next year 

he made another voyao-e for the purpo e of o-etti1w the great iron but wru 
unsuccessful. Hi third attempt wa mad in l 97, and the meteorite 
was~brought afely to New York in the hip "Hop." 

SECTION OF AHNIGHITO NATURAL SIZE 

Sho\ broad Widman tatten line . 

The thr ma e are clo ly imilar in cherni al ompo itiou, anal 
by ,J. E. 'Whitfield o-ivinO' the following re ult : 

The DoO' . The Woman. AhniD'hito. 
Iron .. ........... . 0 . 99 ¾ ... . ........ . 91 . 4 7 .............. 91 . 4 
r ick I ......... . .-7 C · ..... , .. , ... 7.7 .............. 7 .79 
Cobalt ........... . . • ¾ .. .. ......... o. · o/c ...... .. ...... 0 .53% 



2.5 WILLAM ETTE . ( GI FT OF M RS WI L LIAM E. DODG E.) 

L C' ngth 10 feet , h<.' ight (i i'C'ct G in c·hC's. " ' e ight 1.'i G tons. H<.':11' sidC', showing c! C'C' p ri ts fo rm ed by oxi cl:tt ion. 
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Beside the e metals there are pre ent small quantities of copper, sul­
phur, pho phoru and carbon. The similarity in chemical composition 
and the clo e proximity in which the masses lay when found indicate 
the probability that they are part of the same fall. 

,vILLAl\IE' ITE 

(Siderite.) 

GIFT OF ::.\fa, . VhLLIAM E. DODGE. 

Thi is the most intere ting iron meteorite, as to external characteri -
tic , which ha ever been discovered, and it i the large t ever foun·d 
in the United States. Its chief dimension are, length 10 ft., height 

SECTION OF WILLAM ETT E. 

6 ft. 6 in. , thickne , 4 ft. 3 in . On the railroad scales in Portland, 
Oregon, the net weight was hown to be 31,107 lb . 

"illamette wa di covered in the autumn of 1902 in the fore t about 
nineteen mile outh of Portland, by two pro pector who were searchin o· 
for ledge likely to contain mineral ,vealth, particularly gold or silver. 
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rrhc finder at first supposed that they had ·om upon a ledge of olid 
iron, but the rneteori tic chara ·ter of the ma-;s was soon ascertained. 
Later ne of the I rospectors remowd the meteorite to hi ' own ranch 
three-quarter of a mile distant , but the owners of the land on which it 
had been fo und instituted uit for it. reco,·ery, and the conte ·t ,rn. 
carried to the uprem court of the State before the finder relinqui hed 
hi claim. The pecim n '"a receiYecl at the ~Iu .. eum in April , 1906. 

The mo t st riking ·baracteri. tic of " 'illamette, next to its , ize , is th e 
.·erie of hollow · and deep pits which indent its surface. The broad 
·hallow hollow on the front ide, "brustseite," (side now turned to,Yard 
the "·all ) were probably cau eel by fri tion aCYainst the atmo. phere and 
con equent melting and flowage of the iron during the flight of the meteo­
rite throuCYh the air. The deep pot-like pits n the rear ·id e (the ide 
now facing the center of the Foyer) are mo, t probably due to rusting­
wh ile the meteorit wa. lyi1w in the ;round where it fell, and they eem 
to ha,· had their origin in th e decompo itio11 of pheroidal nodule. of 

troilite. Xote also the ylinclrical hole ' which penetrate deeply into the 
mass from both ide . rrhe. e probably began with tl1e cl ecompo itio11 
of rod-like ma se of troilite. In ,ddition to th e ' e holes and pit th e 
surface of the ma ·s i - indented with small shallo,\· depressions \\'hi c:h 
al o em to be a feature of the dec-ompo ition of the iron. 

A fractured face ·ho\\·s 'Willamette to be remarkabl e for its c- ar:--t' 
granul a r texture, the grains being bounded by almost cl finite planes 
. uggest in cr cry. tals. A polished and etched su rface sho\\·s rather broad 
Widmanstiitten lines. Chemical analy ·is shows that the meteorite 
contains about 91..5,3 per cent iron, 8.09 p r cent nickel and a small 

amount of cobalt, phosphorus and sulplrnr. 

( iderite. ) 

Call,''Oll Diablo is a siderite which is popularly famous ch iefl:· from 
the fact that it contains diamonds. This gem stone ha" been cl efin it ly 
proH.' 11 to oc ·ur in only t\\'o metcorit s, the other being a Hussian fall, 
although many mass s are kno\\'11 to co11tain ·arhon in the form of a soft 
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black powder. The di 'CO very of diamonds in Canyon DiablP ,ms made 
in 1 91 by T'rofe sor G. A. K cx.:nig of Phil adelphi a and ,rn-; aftenrnrd 
confirmed b~· Dr. Geo rge F. Kunz of X ew Y rk, Profe sor Huntington 
of HarYard Unive1" ity, Profe ' ·or ::\lois an of Paris ancl other im·estiga­
tor . In 1905 :\Ioi san rlissolYed a fragment of Canyon Diablo ,Yeighing 

CANYON 01ABLO 

\\' ight, 1087 poun !-;. Diamonds ha Ye been found 111 spec imens of this fall. 

eYeral pounds and obtained not only recoo·nizabl e crystals of th 
diamond , hut also cry ta! of a mineral corre 0 pondi1w exactly in corn-

, t'l ' 

po ition to the extremely ha rd artifi ·ial . ilicide of carbon (CSi2) known 
a. carborundum. Thi. new mineral has been named moissanite, and 
thi i the fir, t time that it ha been found in nature. 

Canyon Diablo \\'a found in 1 191 at and near oon Butte, Arizona, 
in the vicinity of the town of anyon Diablo. The original size of the 
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ma not known , but thou and of fraoment have b en oll cte I, 
varying iu \Yeiaht from a fraction of an ounce up to 1,0 7 p und ' . 

fore than 16 ton of thi ' material are aid to ha Ye been found within 
the radiu of 2½ mile of Coon Butt . Coon Butte i a conical hill ri ing 
from 130 to 160 feet aboYe the urroundino· plain and containina a rater­
like hollow about three-quarters of a mile in crreate t diameter and 
probably 1,460 feet deep originally. 

There i no lava of any kind in Coon Butte or in its imrn diate vi inity, 
and it i now uppo ed to be mo t probable that the "crater" wa.s 
caused by an immen e meteorite triking the earth at this point. The 
main portion of the ma has not yet been di coYere<l, the fraament which 
have tbu far been found being only the portions eparated from the 
original ma during its pas age through the atmo phere and at the time 
of its impact with the earth. 

Two fragments of Canyon Diablo are in the Foyer collection, one of 
which weighs 1,087 pounds and is the large t piece which ha been di -
covered. It was de cribed and figured by Profes or Huntin!rton in the 
ProreedirJO's of the American Academy of rt and ci nc , Bo ton, 
for 1 94. A slice of the meteorite in which a diamond wa found i in 
the general l\Iuseum collection and i figured on paae 15. 

A poli heel and etchecl ection how tro1w "'idmann tatten line · 
which are comparatiYely broad and omewhat di continuou . The 
meteorite con i t of 91.26 per cent iron an<l .25 per cent ni kel and 
cobalt, " ·ith mall quantities of copper, platinum, iridium, pho phoru , 
sulphur, carbon and ilicon. 1'lodule of troilite are abundant in ome 
part of the ma e . Throuah derompo ition and ero. ion the e 
nodule have gi,·en ri e to deep hole in the iron. 

T 

( 1·derite.) 

The Tue on met orite, which i al o known a th " ian t" or th 

1 Thi sperirnen i a reprodur tion in rast iron of the famous Turson m t orit . 
t he original of \\'hir h i in the National Museum a t \Ya hington . The mod l from 
\\'hich thi r production has b en pr pared wa pr s- nted to the meriran Mu. eum 
by the mith onian In. ti tution. Th original wei"'hs 1,400 pound , and thi ca, t 
ha the am weigh t. 



IIOT'El', THE FOrER JIETEORITES 31 

"Ring" on account of it peculiar shape, was found in the C:anta Catarina 
::.\fountain about thirty miles northwest of the city of Tue on , Arizona, 
and it exi tence wa known to the Spaniard for at lea t two hundred 
year before the region became part of the United tate . Tradition, 
indeed, relate that this and many other fragments fell in a single meteor­
itic bower about the middle of the seventeenth century. The attention 
of Americans wa first dra\vn to this and its mate, the Carleton meteorite, 

TUCSON , OR " SIGNET." 

Weight , 1400 pounds. A cat in iron. 

111 1 51 by Profe or John L. Leconte, who described them a being in 
u e by the blacksmith of the town as anvil . In 1 63 Signet was taken 
to San Francisco and thence tran ported by way of the Isthmu of Pan­
ama to the mith onian In titution at Washington. Carleton, weighing 
G32 pound , had been removed to San Francisco the preceding year and 
wa , afterwards deposited in the hall of the Pioneers' Society in that city. 

Tue on is clas ed a P. iderite, but its averao-e compo ition shows the 
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pre. en ·e of from <' to 10 per cent of stony matter in cl uded i11 the niekel­
iron, and th proportion of the mineral con.'tituents ,·ary considerabl~· 
in lifferent part." of the ma. ·. Th nickel-iron i: an a lloy eon: i.·ting 

of 9. 9 per cent iron , 9.5 per cent nickel, 0.-±9 p r cent cobalt a nd 0.0+ 
per cent. copper, while the ston. · matter consi. ts of oli\'ine, carryin o· a11 
unu ual qua ntity f lime and a ocia ted with note,Yorth y qu a ntiti e of 
schr ibersite and chromite. 

BRE HAl\I. 

( Siderolite. ) 

Brenh am i cla eel a · a iderolite, but ·ome of it · fra o'lllent · are 

entirely of nickel-iron. The etched ection shown in th Foyer illustrate 
clearly the peculi ar texture of the ma . . The metallic portion. OllSi t 

BRENHAM 

,' id rit (I ft ) and 'ideroli t (ri h t ) in t h same l i cc . 

of a bout 88 per cent. iron , 10 pr · nt. ni ·k I and 2 per <:ent. other ·ub­
tan es . Th dark green and o·la. sy portion: a re cry. ta J., of ol i \'ine, 

which break out from the iron almo: t ntire. 
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The Brenham meteorite wa fo und in the year 1 6 attered in 
many pie e on the prairie in Brenham T ownship , Kiowa County, 
Kan a , over an area more than a mile in length. The fragment were 
hardly covered by the original prairie oil, and everal of them were 
projecting through the sod . Nearly all were found by being struck by 
mov,,in o· machine , plow or other farm implements. The occurrence of 
heavy " rock " in a region where tone of any kind are a great rarity 
was a ource of surpri e to the ranchmen and led fin ally to the di covery 
that they were meteoritic in origin. 

About thirty fragment of the meteorite have been found , several of 
which were used for many purpo es about the ranches and had a rather 
prosaic hi tory before their value wa learned . The smaller but heavier 
(75-pound ) ma here exhibited was used for year to hold down a cellar 
door or the cover of a rain barrel, while the larger but lighter (52.5-pound) 
ma en ·ed a a weight on a hay- tack. It i probable that the meteorite 
of which the ·e are fragment bur t soon after reaching the earth ' atmo. -
phere. The total weight of all the fragment of Brenham which haw 
been found is about 2,000 pound ; the laro·est piece known weigh 466 
pounds, the srn alle. t an ounce or two . 

Other pecimens of this meteorite may be een in the :\Jorgan Hall of 
-;\!fineralogy on the Fourth Floor. 

FOREST CITY. 

(Aerolite.) 

On Friday, ~lay 2, 1 90, at 5 :1 5 P. l\I. , a brilliant ball of fi re hot 
across the k_y from west to ea tin northern Iowa, its flight being accom­
panied by a noi e likened to that of a heavy cannonadincr, or of thunder, 
and by cintillation like tho e of firework . The meteoric light \Ya 
dazzling even in the full daylight prevailing at the time and the noi e , 
which were due to explo ions, were heard throughout a di trict 200 
mile in di ameter. Thi meteor wa the Fore t ity meteorite. 

The meteorite bur t when it \Ya about 11 mile northea t of Fore t 
City, ,Yinnebao·o County, whence it name, and most of the fragment 
were catterecl over an area about one mile wide and about two mile 
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1 ng. ;il re than a thou ·an<l fra o-ment: of this m t orite ha,· b 11 

found, mo -t of which '" igh from :}0 of an un · to :.0 oun · :, but a fe,Y 
weigh several pound:. Each i. a p rfect littl rneteorit . The large. t 
of the o-roup , which i xhibit d h re in the Foyer col lection, w io-h ­
about ,- pound . The bla k gla .-y cru. t over the urf ace of all th 
mas e h w, that the meteorite exploded early n ugh in it. atmo -
pheric flight f r even th . malle t fragments to b c m ·up rficially 
fu ed by fri cti n with the a ir. Th fragment: :h w a "primary " and 

FOREST CITY . 

' ho\\'. C"rust on larg and sma ll pi C' s. 

a " c ndary" cru t, the former form cl before an 1 th latt r aft r th 

bur ting f th original ma .. . 
For . t itY nsist. entially of f lcL par , en.· tatit (a m mber f 

th rthorho1;1bi ·-pyrox 11 group of minerals) , gra1 bite troilite and 
nick 1-ir n . Th iron is pr sent in mall particl . li . minated thr uo-h 
th ma · and in cl finit line · uo-o-e ting the " ' idman . tiHten ngur f 

a id rit . 



IIOT'Er, TIJE FOrER JIETEORITES 

The approximate mineral compo ition of Fore t City i 
Kickel-iron .. . ...... . . . .. . ...... . . 19.4 % 
Troilite .... . .. .............. . ...... 6.2 % 
Silicates (feldspar, en tatite, etc.) .. . . 74.4 % 

The nickel-iron is an alloy con i ting of 
Iron .. . ... .. .. . .. 92.7 % 

:\'ickel. .. ... ... . .. 6.1 o/ 
Cobalt .. .. ..... . .. 0.7 % 

'J'he pecific gravity of the ma is 3. . ome chromite is present, but 
not a much in proportion a i found in the Lono· Island, Kansas, 
meteorite. 

Some of the smaller in lividuals of this fall may be een in the 
general Mu eum collection on exhibition in the :Morgan Hall of miner­
alogy (No. 404 of the fourth floor). 

LON"G ISLAND (KANSAS). 

(A erolite. ) 

Long I land is the largest stone meteorite known, the fragments 
"·hich have been recovered aggregating more then 1,325 pound in weight. 
The piece ~1ere exhibited weigh together 86 pounds, the largest weigh­
ing 32½ pounds. ome of them how the original external surface of 
the meteorite, but mo t of them how only fracture . The meteorite 
was found in more than 3,000 pieces cattered over a gourd-shaped area 
only 15 or 20 feet lono· and 6 feet wide in the northwestern corner of 
Phillip County, Kan a , near the town of Long Island, whence it 
name. The mall area of distribution how that the ma s burst jtL t 
a it truck the ground, or that it wa broken by impact. The late 
time of bursting i al o indicated by the lack of secondary cru t on 
the piece . 

tony matter make up about 80 per cent by weight of Long I land, 
the remainder having originally b en nickel-iron and troilite, now 
partly changed to limonite through ru ting. On the poli bed surfaces 
of ome of the fragment in the case the nickel-iron may be een as small 
, hining clot . The tony matter con i t e entially of the mineral 
bronzite (one of the orthorhombic p)l'oxene ), olivine and chromite 



and h ars a ·lose and interesting resembla·we to tlw trrre:--trial ha ·alti(· 
ian cn1s rock peridotite. The content of C' hromite (SJ per ('ellt of the 
\\'hol ) is remarkable and is the highest yet report ed in meteorites. 

L ng I ·land present · a featme heretofore unknown in m teorite . 
ertai11 of the planes of fra ·tme show striated su rfa ·es with groo,·ing 

and polishing (slickensicl es) cl11 e to the' karts grinding tog ther in thei1· 

LONG ISLAND 

~lic·kcn sirl<'ci ..,urfac·c . hcl\\ing mo,·em nt 111 the- n1a,-..., lirfo1 it f 11. 

fli ght through spac·<.' before th ma-,s reach<.'cl our atmos1 here. ' l\\"C> 
of the pi<:>c:es in this c·a" .· ho"· suC'h . lickr nsicl ecl .- urfn ·cs and 01w of tlwm 

i illu :-- trated on this pag . 
( )ther fine speC"imens of I ,ong Island may lie se 'II in th general 

m t orite ·oll ection 011 th fomth floor of the :\Ius<' ttm (If all ~o . 40..J. ). 



SELMA 

\\'eigh t. :~()6 pounds. F1ont or .. Brustse it e." 
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. EL~IA. 

(A erolite.) 

The elma meteorite i belieYed to haYe fallen at about 9 o'clock, 
P. 11., July 20, 1 9 , but it wa not found until l\Iarch, 1906. The 
meteor of July 20 1 9 , seem to haYe trawled in a direction ome­
what "e t of north and its flight i aid to ha Ye been accompanied by 
a heavy rumbling noi e and a 'trail of fire ten or twelve feet long." 
The meteorite -was found about two mile north-northwe t of elma, 
Alabama, near the road to ummerfield and it take it name from 
the neare t town, as i the rule " ·ith meteoritic fall . 

Selma weigh 306 pound in it pre e11t condition and it i probable 
that it orio-inal weight was about four pound more, one or more mall 
fragment haYincr been lo t from the ma . It i one of the ten large t 
aerolite ever found, and i the fourth large t aeroli te that ha fallen 
in the United tate . The other having been broken up, thi i proba­
bly the large t entire tone meteorite in the country at the present time. 
It dimen ion are: length, a it re t on it pede tal, 20½ inches; " ·idth , 
20 inche ; height, 14 inche . 

In shape Selma i roughly polyhedral ,, ithout pronounced orienta­
tion feature , but it i probable that the upper ide, a the pecimen 
no"· lie , wa the "brust eite" or front during the flight of the ma s 
through the atmo phere. This side is bluntly pyramidal in hape. 
The original glas y cru t of the meteorite ha been mostly decompo ed 
and wa hed away so that the characteri tic thumb-mark , or piezo­
glyph , haYe been partl_v obscured. The ·e peculiar marking may be 
seen on the front of the meteorite and in the illu tration on page 37. 
The ma i deeply penetrated by crack on both ide , and the po ition 
and character of the fi ure indicate that the , were cau ed by unequal 
heati11g during flight through the atmo phere, the ten ion produced 
not being enough, ho"\\·ever, to cau e complete fracture. 

During the year while the meteorite lay buried in the ground altera­
tion due to decompo ition adYanced con iderably. cut and poli heel 
fragment sho"· the unaltered tone to haYe a dark browni h-gray 
color and to be made up of pheroidal "chondrule " firmly imbedded 
in a matrix of imilar matter. The large t chondrule ob erYed are 
one eighth inch aero . , but the e are extremely rare and mo t of the 
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I articles haYc less than half this diam ter. lo.'e exam in ation with a 
trong magnifying gla. enable, n to e mi nut grain of iron . catter cl 

through the mass. The stony p rti n f thi: mete rit c 11:i:t: of 
oli,·in , en--tatite and a monoclini I yroxen , while th iron contain · a 
littl troilit . The :p c-ific graYit.,· i. 3.4:... 
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