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't.\ THE ADELlE· LAND METEORITE.
BY

P. G. W. BAYLY, F.1.C., AND F. L. STILLWELL, D.Se.
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INTRODUCTION. (F.L.S.)

. A STONY meteorite was found on 5th December, 1912, by the Western Sledging party
from the Main Base at Cape Denison in charge of F. H. BickertOl{~ Bickerton's party
set out from Cape Denison on 2nd December, and, after ascending the ice plateau,
travelled due· west for an approximate distance of 150 niiles, at an average altitude of
1,500 to 2,000 feet above sea-level. The outward and return journeys were accolli·
plished without encountering any rock exposurc to break the monotony of the snow
surface. About 20 miles from Cape Denison, on the outward journey, they stumbled
across a small, black object lying on the snow in a slight, depression, about 2~- inches
below /;l1e lllean surface, ,which has proved on examination to be a stollJ meteorite.
There was nothing to indicate that there had heen any violent impact. The date· of
the actual fall is, of course, unknown.

The actual finding of a black object on the snow surface is remarkable. It is
very probable that the meteorite would, in falling, penetrate a little distance into the.
snow or ice surface, partly because of its lilomentumand partly because of its heat.
It would not appmir at the surface until the thickness of t,he over-lying snow had been

>'.
';1''.

. 'f.



2 AUSTRALASIAN ANTAIWTIC EXPEDITION.

removed by ablation. If there chanced to be a calm summer day after its appearance
at the surface, the sun'sheat would be absorbed by the black body, the snow in contact
with it melted, and the black stone would sink: It would sink to a depth of a foot or
more till shelteredfrolll the sun's rays and covered by a pool of thaw water. When
the thaw pool froze' again the ston~ would be buri~d a second time and remain so, until
again brought to the surface by ablation. A similar burial could be expected during
the suriuner that followed its appearance at the surface as the result of the winter's
ablation. Accumulations of snow drifts during snowfalls and, blizzards would also
tend to 'keep the stone beneath the surface. The ablation of the ice and snow in Adelie
Land is, however, considerable, on account of the phenomenal wind velocities. The,
surface level of the blue glacier ice at Cape Denison during the seven months from 2nd
March to 3rd October, 1912, was lowered 5 inches by ablation. This large quantity,
combined with the infrequent occurrence of calm sunny days, aTe the two factors which
made possible the chance find in ·the early summer.

PHYSICAL CHARACTERS. (F.L.S.)
.. . ,

The weigl~t of the meteorite, as found, is 2 lb. 4toz. After chipping and slicing
the specimen for examination, the weight is 21b. t oz. The specimen is a little elongated

" in one direction, being 5 inches long, 3t inches broad, and 2t inches high. . It has rather'
a pointed nose, and a broad, smoothly sloping tail. Its under surface is rough in coin
parison with the smooth back, and probably represents a fractured surface sustained
some time during its flight as a meteor. The' whole surface, except where chipped, is
covered with a thin, black skin. The skin is broken in a few places, and Bickerton
reports that three or four small pieces of this scale were lying on the snow within 3
inches of the stone.' In a few places on the skin there are small, fused, and slaggy
patches. The skin shows a system of minute cracks forming polygonal patterns,
which have the appearance of surface markings. The white rock uilderneath the
black skin renders the cracks visible. Surface angles on the specimen have been rounded,
and the surface itself shows thumb-mark depressions. The surface is also pitted, .and
the largest pit is i inch in diameter and t inch deep. Most of the pits, however, are
only shallow depressions.

The specimen is on the whole compact; but it is traversed by two or three irregular
cracks. The 'fresh surface has a dull light-grey 'colour, in~vhich are scattered small
pieces of nickel-iron. Where the black skin has been broken the colour is light brownish
grey, due to a small amount of rusting. Exposed particles of nickel-iron are coated
with rust, while even some of the surfaces exposed on the sliced surface, after the pre
paration ofa section, shows traces of rusting. Apart from this small amount of rusting,
the specimen show3 no trace of normal weathering.

/ '
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THE ADELIELAND METEOR'ITE-BAYLY' AND STILLWELL.

PETROGRA1'HICAL DESCHIPTION. (F.L.S.)

The rock is made up ofan aggregate of rounded fragments set in a greyish-white
"matrix. The l:ounded fragments consist of the characteristic chondrules and pieces of

nickel-iroil. The average size of the' chrondrules is about I mm. Some are less than
.G lUlU. and some are as much as3 mm. Individual pieces' of nickel-iron are as much as
3 mm. in diameter. The chrondrules stand out like rounded nodules on the weathered
surface and, when they have been knocked out, they leave hollow casts. The chondlUles
give the rock a 'fragmental appearance, not unlike that of a tuff.

In thin section the rock consists of olivine (hyalosiderite), pyroxene (hypersthene
and clino-hypersthene l ), nickel-iron, and troilite. The strllc'ture is typically chrondritic,
consisting of the rounded chrondules and pieces of nickel-iron set in a matrix of irregular

,crystals of the above minerals of various sizes. The olivine is found in clear grains and
crystals with two sets of poorly developed cleavage cracks. it is frequently idio
morphic, and has its normal straight extinction and high polarisation colours. The
chemical examination by P. G. W. Bayly has shown that the olivine forms 41 ·22 per
cent. of the rock, and that the proportion ofmagnesium to iron in the olivine is 2·2 to 1.

The. olivine' thus falls in -the g~oup of the hyalosiderites. The percentage of pyroxene
is 47'87 per cent., being slightly greater than the olivine. The ratio of magnesium to
the iron in ,the pyroxene is 3 to I, and there is 5'64 per cent. of alumina besides. The
pyroxene;-is' thus determined as hypersthene and clino-hypersthene, the latter 'being
distingui~hed by its oblique extinction. In .some cases the hypersthene and clino-

, hypersthene are intergrown. The pyroxene is. partly clear and colourless and partly
cloudy. The total absence of colour distinguishes it from the common hypersthene
that occurs in terrestrial rocks. The clear mineral shows good cleavage, low polari
.sation colours, and sometimes lamel.l,~9Vt~.i;.ming. The cl~~dy pyroxe~e forms. the
base of the rock, is sometimes fibrous af)'a fills the interstices between the larger pyroxene
and olivine crystals. The grey clOl~dy pyroxene .has at times the appearance of a grey
glass; but in the thi~nestpa~tso(the section it is 'not so dense, always affects polarised

, liglft( has a high refractive index, and cannot be distinguished from pyroxene. The
,niq~~J-iron appears in both sn~all and large grains: One of the larger grains, about
3 mm. in diamete~, was mounted and polished,.and an. attempt to etch it produced no
definite figures. , Thea,Qalysis has shown that there is 18,1 per cent. of nickel in the
nickel-iron, which is fairly high. The ratio of Fe to Ni is 4'5, and the nickel-iron thus
belongs to the group' of nickel-rich ataxites. In addition to the. nickel-iron with its
bluish-black lustre, there is also an opaque mineral with a bronzy-yellowtinge in ~eflected

light, which is probably troilite. No felspar has been detected under the microscope.
The 'analysis discloses a percentage of 2·27 of alkalies:JIypersthene Inay contain.' . \

. . 1 .Term suggested, by G. T. Prior to correspond with clino.e"nstati,te. ~'Classification of l\Jeteoti.tes. lI Jhll ..1iuV.: .
vol. xix, 1920, p,' 56.
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small amounts of the alkalies, but it is most improbable that the 'hypersthene in the
meteorite contains 4'5 per cent. of alkalies. It is much more,probahle 'that there exists
a small amount of undetected felspar in the mete'orite.

The rounded chrondrules are abundant, and show a great variety in structure
and content. Some consist entirely of olivine, with the interstices filled with fibrous
pyroxene and nickel-iron. Some consist entirely' of pyroxene,with a radiate stnicture.
In these the crystal fibres may radiate from more than one centre, or they may he eccen
trically arranged. Some consist .of a round!'ld crystal of pyroxene with a nucleus of
sm~ll olivines. Some of the chrondrules are sha;rply bounded by a border of nickel
iron, while others contain irregularinasses or the grate-like network of bars of nickel-iron
(Plate II, fig. 2).

In Brezina's classification, the stone would fall either in the group of white
chrondrites or into the group of grey chrondrites. In Prior's classification, the Adelie
Land meteorite becomes a member of the family of Hypersthene Chrondrites, in the
chrondrite division of the Meteoric Stones or Aerolites.

CHEMICAL EXAMINATION. (P.G.W.B.)

The chemical examination has been carried out in the Laboratory of the Geological
Survey of Victoria through the courtesy of the Director, Mr. H. Herman. It was
commenced in December, 1915, .and carried on as time permitted, until the author went
into camp at Broadmeadows. The uncompleted fractions were then finished by Mr.
J. C. Watson. The determination of sulphur and phosphorus was completed on a
fresh sample after the conclusion of the war. The completiol,l of the results was thus
interrupted by the author's service in England as chemist under the Imperial Ministry
of Munitions and subsequent removal from Victoria.

. METHOD.

The methods of analysis followed closely those of L. Fletcherl , espe'oially as
modified by Bowman and Clarke in their examination of the Chandakapur stone2, and
the Rana stone3 . The method consists of :-

1. Rough crushing followed by treatment with a weak magnet giviJig-
(a) Attracted.-Metallio constituents: Nickel-iron, with small amounts of

included silicates, schreibersite, and troilite.

(b) Unattracted.-Non-metallic constituents with small amount of included
magnetic material.

. 1 Chemical Analysis of Meteoric stone found at l\fakariwa, N.Z., 1879. jJJin. A/ag., x, l894, p. 287. "Meteoric
~tone ,which fell near Zomba, British Central Africa,"lliin. :bfag., xiii, 1901, p. 1. . '

,2" Structure and Composition of the Chandakapur Stone~" H. L. Bowman and H. E. Clarke. .Min . .J.l/ag., xv, .
1908-10, p: 350. . .. ..

s.~' Composition of a, Stone from a Meteoritic Shower, Dokachi, Bengal." H. L. Bowman and H. E. Clarke..
Min. Mag., xvi, 1910, p. 35. . .

o
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THJ<~ ADKLm LAND METEORITE-BAYLY AND STILLWELL. ;3

2. Treatment of each portion by mercuric chloride whereby the extraction of, .

. . metallic constituents was e:ffected~

o

•

. (e) Sol'uble.-lVletallics (nickel-iron).
. ,

(d) I nsoluble.~Non-metallics.

. ::1. Analysis of soluble portions of (a) = el (Analysis A).

~t Analysis of soluble portions of (b) = e~ (Analysis B).

5. Treatment with Inagnct of combined insoluble portions from (2).

(e) Attmeted.~lVlagnetite, schreibersitc.

(f) Unattmcted.-'-Silicates and rust.

i;. Treatment of (e) by ignition with hydrogen, .followed by fUl'ther treatment with

mercuric chl9ride as in (2) giving- .

(.'/) Soluble.-Metallics (schreibersite) (Aiui.lysis C).

(h) lnsoluble.-Non-n}etallics : .. Silicates.

7. Treatment of (f) as in (6) giving-

(k) Soluble~Metallics (nickel-iron) (Analysis D).

(l) Insoluble--:-Non-metallics: Silicates.

8. Treatment of portion of combined insoluble portions' (h) and (l) with dilute·
HCl and Na2COa giving-

(m) Attaeked.-Olivine.

(n) Unattaeked.~Enstatite, clino-enstatite, chromite.

9. Analysis of (m) (Analysis E).

Aimlysis of (n) (Analysis F).10.

"86'2

13'8 per cent.
.J

,':;;

1. The specimen was rough-crushed glvmg 7·6662 grms. and separated by a
weak magnet-;

(a) Attracted.- 1'0610

. ,,(b) Unattracted.-6·5784)
I" Loss- '0268 5

•
2. Both portions were treated with mercuric chloride solutions consisting of 7'8

grills. 01 HgCl2 and 3·1 grms. NH.Cl)n 1 litre. The material was placed in
sllmllflasks with 100 cc. of the solution and a slow stream of coal gas passed through..
The gas was first washed in' a train,consisting of water, caustic potash, and sulphuric'

.acid. 'After twenty-four Hours the solutions were decanted thrOligh a filter without
disturbing the residi.le, and a fresh amount of solution added to the flasks. This treat- .
mont was continued for ten days, the solutions being renewed every twenty-four hours.
The final residue after an interval was further treated for five days and decanted. Then
fur.ther solution was added which remained on for thirteen day~. The t~tal time of
99ntact w~s. twenty-eight days.

.
Af~

.(J



6 AUSTRALASIAN ANTARCTIC EXPEDITION.

o

The metallic portion of (a) disintegrated leaving a fine yellow powder weighing
'5815 grms. Portion (b) did not show' much alteration, being pr.incipally non-
metallics.

3. The combined filtrates from (a) were acidified \vith HCI and the mercury
removed by H 2S. The mercuric precipitate was ignited and tested for copper, which
was absent.

The filtrate after removal of H 2S was treated by' a triple precipitation:
(1) Ammonia, (2) Basic acetate, (3) Ammonia, this' treatment having been found.'
from experience to be the best to completely remove nickel and cobalt from the pre
cipitate. These were then determined together as oxide and the cobalt by the nitrite
method.

;1nalysis A.

Fe ... '4094

Ni ,0530 ,
Co ·0042 L
Si02 '0238

CaO.~. ,0083

MgO nil.

• Ti02 nil....
Cu ... nil.

,4987·

4. The combined filtrates from (b) were treated similarly as in (3).

Analysis B,

,.,
I.

Fe

Ni

Co

Si02

GaO

MgO

Ti02

eu ...

'0979J\~:,

·0340,.:f
...1,

... ·oors' ,
<\5;1'45

,.~,:;;r '
.. ;;'~ ',0097

. ~.\

nil.

.nil.

nil.

'1579

The presence of Si02 and GaO in analyses A and B shows ~hat th~ mercuric
solution had attacked the silicates to some extent. Itwas surprising(that no MgO was
found in these analyses, but such was the case. The total' amount of silicate separated
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in these solutions however is only' '73 per cent. of the total rock, which is very small.'
The Fe, Ni, Co in analysis B indicate that a certain amount of nickel-iron was included

. J .' .

in the unattracted portion (b).

The metallic' extracts were _therefore as follow:-

~)
- )

Fe
Ni
Co... ... .
Ratio of Ni to Co ' .
Proportion of Ni to Nickel-iron :::1

b'l'OllI A.

·4094
·0530
·0042

12'6 : 1
11-4%

·0979
,0340
·0018
19·0 : 1
25'7%

TotaL

'5073
·0870
·0060
14·5 : 1

Analysis C.

/

Rate of 80lut·ion of Nickel-iron in the A portion.-In the first fifteen days '4007

grills. Fe was dissolved and in thepext thirteen days .0087, making a total of '4094

grills. Fe, In the ·0087 there is included a' very small amount extracted in a further ...
treatment. This shows that 98 per cent. of the metallic iron was extracted in fifteen
days.

5. The residues from (a) and (b) after treatment were combined and treated with
a magnet. . The total weight was 6'8840.

(e) Attracted....:.-·0163.

(f) Unattracted.-6·8677.

6. Both fractions were treated separately by ignition in hydrogen and then by
continuous t~'eatment with mercuric solution as described in (2). The (e) fraction was
treated for three days and produced-

e.g) 8oluble.-Metallics, ·schreibersite.

(h) lnsoluble.-Non-metallics, silicates.
r~\ "\
'f{('\ '.'

;/;'i~,~~\.iialysis of soluble portion e.g) as in (3).
,.. ,'t,... !t .," •

\ ~ "

,

'70i8-H

Fe

Ni(Co)

SiO~ .

CaO...

MgO

Ti02

Cu· ...

til···

'0015

'0044

·0007

trace.

·0013

nil.

nil.
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7. Treatment of the (n fraction as in (Ii), giving

(k) Soluble.-Metallics (nickel-iron).

(l) Insoluble.-Silicates, mst from treatllle~t.

Analysis of soluble portion (k)' as in (a) :

'Analysis D.

Fe ...
Ni(Co)
Si02

CaO...
MgO
Ti02

eu ;..

'0351

'0181

'00a4

trace.
'0025

trace.
nil.

I
'0591

8. The combined insoluble portions (It) and (l) weighed (j'8051 grills. . Of this,
an amount of 2 grms. was taken and treated with HCI (S.G. 1'06) and filtered. The
insoluble portion was then treated with Na2COa solution to dissolve gelatinous silica..

(m) Attacked silicate.-Olivine.. ·9254 (by difference).

-(n) Unattacked silicate.-Enstatite, &c.

9. Analysis of solution em), the attacked silicate :

Analysis E.

L I II. '; -i IlL

.
SiOe ... ... ... ... ... ·2977 36·83 32:17

AI.Os·.. ... ... .. . .. , '004;5 ·57 ·48
FeO ... ... ... ... ... ·2211 27-40 23·89
MgO ... ... ... ... .. . ·2769 34·32 29·92
CaO ... ... ... ... ... Nil. Nil. Nil.

~iO ... ... ... ... ... ·0017 ·22 ·19

Ti02 ... ... . .. ... ·0013 ·16 ·15

MnO .... ... ... ... ... ·0040 ·50 '43

i ·8072

I
............

Undetermined • ... ... ·1182 .. ...... 12·77

, . ·\)254 ·100'00·
I

]00·00
I

.

The total amount accounted for in this analysis ('8072) does not make up the
difference ('9254) between the 2 grillS. taken land 1'0746 w~ighed as "unattacked.

,.,.A determ~nat~on o~ a!ka,lies wa~ J1!ade ~atcf on a Sl1mpIe of ~h~ _. (C ~ma~~racted" por~on:

J

{
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Columns II and III give the percentages calculated On the amount actually determined
in solution ('8072) al~d on the total amount presumably in solution from the 2 grms.
('9254). '

10. Analysis of "unattacked " silicate (n).'

,Analys?:s F.

weighing 1·0746 grins. :-

Per cent.

Si02 .

Al20 3 '

FeO

MgO
CaO

NiO

Ti02

MnO
Alkalies and undetermined,

·6066

'0606

'1313
I

·2198

·0360

·0015

'0025

··0023

·0140

56'45

5'64

12·22

20'46

3·35

·14

·25

:21

1'30

1'0746 100'00

Chroinite absent.

11. A further portion of the meteorite was utilised in November, 1920, for the
determination of sulphur, phosphorus, and alkalies, which had been previously omitted.
Portion of the sample. was rough-crushed and treated repeatedly with a weak magnet;

This proportion is very similar to that obtained in the original operation, viz.,
13'89 per cent. of attracted material (a). As in the previous work, it was found that
the attracted portion contained a considerable amount of silicate, although great pains
were taken to separate. the magnetic fractions. The following determinations were
'made:- .

glvmg-
o

Attracted.~13·49 per cent.

Unattmcted.-86·51 pel' cent.

.<J'

, , .

1. Sulphur.

Percentage in total bulk.

Percentage in. fractions. Calculated as. Sulphur: Fe s. Troilite..,
\'flt

y
..,Ir·'

,

Attracted (A), ... -'"
.,. ·80 ·108 '30,

Unattracted (B) ... ... ... ·78 0' ·677 1-86

......
I

·785 2·16

-
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2. Phosphorus.

. .
Percentuge in t,otal bulk.

/

i--.-..-.. -.-~28-1 ·863

Attracted (A)

Unattracted (B)

.

Percentage in
fractions.

·055

·145

Sulphur.

·0074

·1254

Calculated as
J;'eN2 P.

Schreibersite.

·048

·815

Bowman and Clarke! agree that the" amount of schreibersite may be calculat~d
from the total percentag~ of phosphorus present on the composition Fe2NiP, and troilite
from the total sulphur as FeS. On this assumption the amounts of these minerals
present are-

Troilite ... 2'16 per cent.

Schreibersite '86 "

It is noteworthy that the sulphur obtained from the "unattracted" portion
is considerably more than in the "attracted." This may be due to the mineral
not being sufficiently magnetic to be ~ttracted by the light magnet used, or again,

'. it may suggest that sulphate~ are present in the silicate portion of ",the stone.
Similarly the "phosphorus determination shows a much h~gher figure in. the
" unattracted" portion, and this suggests either thl1t the mineral is not sufficiently
magnetic or that the phosphorus" may exist 'in some degree as phosphate in the
silicate portion.

" 12. The determination of the alkalies was made by Mr. J. C. Watson in a portion
of the" unattracted " residue. ,

PCl'Ccutage in Ij~qllivalent pol'Celltagf~

fmction analysed. in total rock.

This ~nalysis showed-
,

K 20

Na20

Li20

.... 0'07

1'90

faint trace. "

'08

2'19 .\~

This alkali would be included"m the analyses of the silicates, Analysis E and
Analysis F.

• JJili. Mag., xv, 1908-10, p. 369.

.... ~

•"l
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Per cent. of tota I
meteorite.

ASCERTAINED COMPOSITION.

- L:3. From the foregoing analyses the following composition has been determined
Oil the amount or material actually dealt with, viz., 7·6:394 grms. :-

In 7-()394 grammes_ I

-------,-------

·4026
·0903
·0060

·0366
·0192
·0102

·1047
·0599

·4989

'0660

(j'53

·0'86

.. "'

-1646 2·16

Nil. '

3·1486 41·22
3·6565 47·87

---- 89·09

·0504 ·66
·0544 ·70

---
7-6394 100·00

"
"

'; "

Percentage 'Composition of the Metallic Alloy

Fe
Ni
Co

80,7 per cent.
18·1

1'2

allowance is made for the schreiber-

f"-

In determining the metallic alloy present,
site and troilite present thus :

Total Fe (Metallics)
Less Fe (Schreibersite)
Less Fe (Troilite)

Fe in Metallic Alloy
Total Nickel

Less Ni in Schreibersite

Ni in Metallic Allov
- .

·0366

'1047

'54:39

'141:3

·4026

'1095
- ·0192

'0903
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\

TABLE OF OPERATIONS,

';-:.)

I
(oj Attracted l'Or-IO grm•.

I
Extraeted by Hg 01, Solution.. I .

Soluble (Mctallie
Nickel-iron).

I
(d) Insoillble
O·fi8I 5 grms,

Rock Cru,hed, 7'66R2 grlll~:

1. Treated by :Magnet.
I .

i
(Ii) Unattracterl 6'fii84 gl'm!4.

. I . .
Crushed ()'5280 grins. (IORS '0504 gmts.).

. I;
~~xtrl\cted hy Hg CL~ Solutioll.

I .
. I I

(rJ) Insoluble (c,) Soluble.
6'~02fi grms. /'

~------.-----..---.---_._-------'
Total Insoluble from Meta.lliel'.

6 '8840 grms.
. I

Treated by Magnet.
I

.'------..------'

"1570 grm:o;

A.ltalYri, U.

..~c 'W7U
Ni '0340
00 '0018
SiOiJ '0145
CaO '0097
MgO nil
TiO.. uil
eu - uil

I
(k) Solnble (Met"llic) .

c

I
(fj Unattraeted 6'86;; grms.

I 0
Ignition with Hydrogen llne I

treatment with HgCI,.
I

I
(/) Insoluble.

i
(h) Insoluble.

I
k) Attracted 'OHi:J grms.

I
IgnitioD with Hydrogen and

treatment with HgCl,.
I

(II) Sotble (Met"llic).

'4987 JlI'1l1!i.

Anall/lis 1\.

J<'e '4094
Ni '0530
Co '0042
SiO lI '0238
C.O "0083
MgO nil
TiO ll ni
eu nil

AnBlylisC.
I<'e -00lf,
Ni (Co) '0044
Sial! '0007

. CaO trace'
MgO '0013
Ti03 nil
eu nil

'OO~9 grm.l'l.

Non·metalic.
6'8051 grms.

_:l'ook 2 f"mllles (aup.),
,,~w HrN_co.

Allalysi, D.
}<'e -0351

. Ni (Co) 0181
SiD\! 0034
Ca.O trace
MgO '0025
Ti0:.l trace
Cn"' nil

'0591 grlllll..

I
(m) Attacked.

Soluble silicateR
(Olivine).

i
(n) UDattaeke,1

I '0746 grills.
Insoluble silica.te~

(Enstatite, &e.).

Analy,i,·E:
Sial! "2977

. \ ~~oo, ::,~
'lgO -2789
CnO . nil
XiO '0017
TIO\! '0013
).(nO '0040

'S072gl'lns:
-"-'- '

. Anaiy,ill F.

SiO.., "606U
All!O,~ '0006
f'eO '1313
~lgC '2198
CaO '0260
NiO '0015
'rial! '0025'
MnO "0023

1 'OOl6
Alkalies and undet.. '0140

11)746 grms..

Chromrte l\baent. . .\
,";'

'j:'

, '

,0.,.,
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THE ADELIE LAND METEORITE-BAYLY AND STILLWELL,

) ,

DESCRIPTION OF PLATES.
/ I

PLATE 1.

The Adelie Land Meteorite as it rested on the ice' surface.

13

Fig. 2. View of the,Adelie Land Meteorite showing the under surface.
(Photographed by A. Vaughan, Government'Photo.Lithographer, South Australia,)

, ,

Fig. 1.

Fig. 2.

PLATE II.

Microphotograph of the meteoric stone, showing c~ll'ondrules consis~ing of
clear porphyritic olivine in a base of cloudy pyroxene. Ordinary light,
magnified 45 diameters.

,Microphotograph of the meteoric stone showing an olivine chrondrulewith a
hr~nching inclusion of nickel-iron. Ordinary light, magnified 45 diameters.

, (Photographed by F. L. Stillwell.)

~>'dllcy: .\lfred JalliCS Kent, Acting GoverllmCljl Pdntel'-iOiR

•
I'

/
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Fig 1.

Fig. 2.
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Fig. 1.
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