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Preliminary Tabulation of Specimens Recovered at Allan Hills
during Field Season 1977-1978. ($%)

Type No. of Individuals
Iron Meteorites 6 1*
Achondrites 3 (11?7)
Chondrites of a Variety of Type and
Metamorphic Grade (except C.C.) 295
Carbonaceous Chondrites 1 (#1?)
Possibly Meteorites but Probably 3
Terrestrial Rocks
Total 310 1*

* Lower Victoria Valley
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Table 1.

Texture of|Metal- |Porphy- |Barred-|Lamellae-|{Radial-
-—-EEEEEfiif lic Aritic olivine|olivine pyroxene
5102 wt %
MI
<20 l@pa+0pﬂ
. PII
30<8i0,<45 bl+(Px+
Opa)) _
. PII BII LoT
45<810,<53 ©1+pPx) (01) |pb1+prx)
RW
53<
¥ (Px)

Opa:opaque minerals, Opx:orthopyroxene, Px:pyroxene,

Ol:olivine.
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Mem. 7atnl . Inet. 22y614, Reo, Spec. laws & 1 70~184,

D) KRz %219 ¢i ek DIV A
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- Olivine Pyroxene
Fe mean
Sample atomic % M.D. % M.D. Ca Mg Fe FeM.D. % M.D. Type

75017 24.05 0.343 1.43 1.6 78.0 20.4 0.385 1.88 L6
75096 17.39 0.203 1.17 1.2 82.915.9 0.840 5.30 H6
75100 18.32 0.399 2.18 1.5 81.716,7 1.1 6.65 H4-5

M.D. : Mean deviation.
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X-ray Microanalysis of Silicate Minerals in Yamato 6904

SiO2 Ti0,

Olivine

1 39.8 0.02

2 39.7 0.00

3 39.5 0.00

4 39.5 0.02
Orthopyroxene

1 57.2 0.22

2 56.4 0.24

3 57.2 0.12
4 56.8 0.24

5 56.8 0.22
Plagioclase

1 64.8 0.04

2 64.8 0.00

3 64.4 0.00

Al

0

273

0.20

21.2
21.2
20.6

FeO

17.7
18.1
17.7
17.8

11.3
11.0
11.1
11.1
11.3

28

MnO

.39
.41
.51
.48

.49
.49
.49
J45
.45

.03
.03
.01

MgO

42.
42.
42.
42.

30.
30.
30.
31.
30.

.03
.06
.06

Cao

0.81

2.45

Na,O K,0

2

0.01 -

11.0 0.96
10.7 1.19
11.3 1.10
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120 o 3&5/75 1 /230°C v Qlaj/-on Y2 I
E BRIy,

2K 9 %'/’E'J C/ayfbn 45 @f?&)’ 2 37)7,0(
wmclusion @ EBEAFT ST L) P ES
IR B v et r2 3. dr Ty 3
neluairn j&, A » &0 BE v Hu, B
54 HBIFH o, — BT spinel+ 7 2
RIS eA2 = 20 b HE4E 30 3.

| &

DCT System Type B inclusion

De1CieTas  DesCeTaa  DyaCiaTae DeoC::Tys  TS8F3-3C TS23F1-SB  TS12F3-20 TS4F14C TS4F1-1C  TS12F3-21
8i0, 40.31 39.39 39.50 40.24 41.41 4197 39.60 39.31 37.08 3717
TiO: 7.58 8.71 7.48 4,71 4.28 5.01 6.08 7.02 8.07 9.35
Al O 14.67 14.44 14.24 16.21 18.38 18.21 18.16 18.20 19.58 19.46
MO 1271 11.44 12.24 10.34 10.35 10.52 9.44 9.90 8.62 8.07
Ca0 24.80 26.69 25.90 28.53 25.712 25.93 24,94 25.03 25.38 24.17
FeO - - - - 0.13 <0.03 <6.03 0.49 <0.03 <0.03
Total 100.07 100,67 99.36 100.03 100.27 101.64 98,22 99.95 98.73 98.82
Si 1.46 1.46 1.47 1.51 1.51 1.51 1.47 1.44 1.38 1.38
Al 0.54 0.54 0.53 0.49 0.49 0.49 0.53 0.56 0.62 0.62
Total 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
Al 0.11 0.09 0.09 0.20 0.30 0.28 0.27 0.23 0.24 0.23
Ti 0.21 0.24 0.21 0.13 0.12 0.14 0.17 0.19 0.23 0.26
Mg 07 0.63 0.68 0.61 0.56 0.56 0.52 0.54 0.48 045
Fe - - - - 0.00 0.00 0.00 0.02 0.00 0.00
Ca 098 1.04 1.03 1.08 Lo0 100 0.99 0.99 1.01 0.99
Total 2.0) 2.00 2.01 2.02 1.98 1.98 1.95 197 1.96 193

D=CaMgSi: O¢, C=CaAl8i0¢, T=CaTiAl:Os
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> 2%

Chemical composition

iii iv v vi
Ca0 17.69 18.09 21.45 20.75
Al, 0, 40.27 37.30 32.81 31.72
TiO, 2.99 3.68 3.73 4.39
MgO 15.37 14.55 12.03 12.59
Si0, 23.68 26.36 30.01 30.55
Total 100.00 99.98 100.03 100.00

Norm

Di 31.0 (44.8) 31.8 (44.8) 37.7 (44.9) 37.5 (46.0)
Tpx 8.8 (12.7) 10.9 (15.3) 11.2(13.3) 13.1 (16.0)
CaTs 29.4 (42.5) 28.4 (39.9) 35.1 (41.8) 31.0 (38.0)
Sp 31.7 270 16.2 16.2
Total 100.9 98.1 100.2 97.8

The figures in parentheses show the projected composition in the join Di-CaTs-Tp
Di=CaMgSi, O, Tp=CaTiAl,; O, CaTs=CaAl, SiOs , Sp=MgAl, O,
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Table 1.
*
Meteorites  Type(class) dmeBMn/kg Fe

Yamato

7301 () H4 101 + 6

7305 (k) L5 352 +18

7304 (m) L5 412 421

74013 A 401 +37

74097 A 421 +38

74155 H 249 +20; 260 +21
74191 L 467 +34; 433 431
74647 H 326 £23; 333 +24
Mt. Baldr

No.l H 394- +34

No.2 H 355 +26

Allan Hills

No.l L 443 +33

No.3 L 429 +33; 434 x40
No.5 A 390 +36

No.6 H 453 433

No.7 L 332 +26

No.8 H 22 +4.5; 22 +4.5
No.9 L 477 +33
Remarks:

A = achondrite ; Fe* = Fe + Mn + 1/3Ni

TR CE T . mEH T R B o H
v 0P AT L RIVAFFo R VALE T
ARG B LE - LEFTHRTIbe THB .
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Table 2.
21

Ne * dgm53Mn(nge dpmloBe/kg dpm26Al[ggf*

meteorite exposure . mechanism
aze(m.y.) obs. sat. obs. sat. obs. sat.

Yamato-

7301 (3) 13 101 111 941 9 2 step irrad.
Yamato- )

7304 (m) 18 412 427 20 #3 20 normal
Yamato-

74155 - 255 - 9 +3 - shielding
Yamato- off ecliptic
74191 6.4 450 644 orbit
Allan

Hills Nog8 1.4 22 95 11.2+.4 15 2 step irrad.

* Takaoka & Nagao (1977,1978).
**  Fruchter& Evans (priv.comm.,1977).

SR % U —n¥3 ez 2857 By ’5““’“’“}
PRI Rk a3 pmd . Adho T TR
X ZhE o REBI IR NS TRl D Mg 1T
Mg 20 &0 B TEEHRIIZTSH2 L b
MiF N %,

45



16 2 puts 1850 K—Ar 4
7 ya@% 57 4
KK Sz

}M?ﬁf? o X, O L thmebile , @ H

?
(74190 7°/)

ookl |, @ Gpcnile o IAH K7~ L.
(74-640-02) (7¢797-2/) R
Jo 0 R o BE B O F 2 GQRIKMAN T KA L,
FHLIBIINR, KA Qe b K kg
19 é‘%%i%ﬁ/\%qa} 2. BN Q?MV’J @A‘/.BJ‘Z
OM Loy, @H ﬂ.?;d)}b/\“'(/g)i)}, Kot o
CREANK Y U CBLE AR L K, —da A
K )ﬂ “ (T Joo a pbo g o Th B
ARG 0 f0" 2 7 98, A4 > P4t
5 om0 AN RDIRMEL/ATE £ A <
Ao i BHr 5 ot k@ FoRBIYRY S
C /b0 e AL 304N, 7o A $AVET
k. BEA AR To-ZrXf . Mg Nz F27
GMR, WEOCTC 749X > F ANAA L ST

L), ¥R UKAR coF kB LA

46



B BAE A HEp I EN 2 B, (2502
AR Z_of] & /Lﬁf@ﬁﬂ%ﬁ%i L on, &
B L EFEI\ A HRT A KRN

IPINNINIIS ¥ £ 2A 78

BRAE LVAT, A An @t FAL He,
We 0o s 1 K5 MKP D& BHAKXTH
B3NSR ARG 0 FAAF KD 5 £

5 MK Prosuitor. 228" B T3LE 24l
BIA LUt by mAHEYS - B (5

BEHAXIE 1~ 3 x 0EC S K> T w3,
U c B3 REAEATK S > TR 5k
KER D OZBEKIRD 5> K, @ L0 O
PRBRE KX (4. ~u3b g ) 25T 9
rAH L, O0oWBr BX (22 b.7) NMW—]
AN 7] |

X B. Mason eot., Marcdbook of elemen Gl
XK E. Magor ot al., Geochim. CLosmochis
Reln , 3L 78/ ( 1970) .

4%



Table 1 Concentrations and isctopic ratios of
in Yarmat» lMeteorites

rore gases

_ 7&-}gg;017 pﬂ-éﬁo;oa? 71+-12;9)-01~
“He 592 x 10”7 2.8% x 107 7.7 % 107°
“e 1.79 x 1077 3.62 x 1077 8.16 x 107
20 1,34 x 1078 3,01 x 1070 2,94 x 10°°
e 1,17 x'1077 5.50 x 1070 1.33 x 10”7
22ye 2.2h % 2677 2,01 x 1077 3.75 x 1077
265 6,55 x 107° 6 93 x 1070 1.14 x 1077
38pe 35,94 x 1070 mmmcmmn 9.7 x 1078
40y, 1.29 x 1077 6.98 x 1077 3,76 % 10~
“te/ se 3,50 x 1072 8,39 = 10°> 9,15 x 107
e e 5.77 9.89 7.83
e/ e 5.4 x 1071 1.91 x 107% 3.55 x 107+
380/ 7 f0r 5,98 x 10™%  cemcamcaes 8,32 x 1071
hoAr/38Ar 2,61 x 102 cmmmcmceeme 3.08 % 10°
tB(y) 2,40 x 107 1,44 x 107 3,74 x 107
£y (¥) 2.17 x 107 1.08 x 107 3,10 x 107
K-Ar sge(y) 2.1 x 109 4,52 x 10 4,29 x 109
Concentration in IO-SCCSTR/g
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20 Magnetic Properties and Thermal History of Yamato-73 Meteorites

By Takesi NAGATA

National Institute of Polar Research

Yamato~(j) ( Hy), Yamato-{k ) ( L5) and Yamato-(m) ( Ls) chond-

rites have been reasonably well analyzed chemically and petrographically

( Yagi et al., 1978 ).
Coo, FeS and FeO are given in Table 1.

The weight contents of metallic Feo, Ni° and

Table 1. Chemical and magnetic characteristics of ferromagnetic
components.
$x
Yamato-{j) 8H4) Yamato~(k){Ls) Yamato-(m)(Ls)
Fe® 7.21 7.64 7.50 (wt% )
Ni® 0.77 0.96 0.83 "
Co® 0.05 0.06 0.06 "
FeO 18.92 13.10 13.02 (wt% )
FeS 5.05 7.54 8.44 "
Ig 15.3 14.3 16.6 (emu/gm)
Ir 0.14 0.045 0.024 "
He 16 8 4 (Oersteds)
& wr) 570 - 540 (°c)
740 "
Gasr 755 (%29 754
el 624
e 577 - - "
(}_J{\)J‘ - - ~ 380 n
( %) Yamato-(j) is highly weathered and oxidized, containing

NiO=0.88%, Co0=0.05%, HpOM=1,24%.
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As given in the table, Fe® content is approximately same, and
consequently the saturation magnetization ( 15) also is approximately
the same in the three chondrites. However, characteristics and tex-~
tures of metallic phase in the three chondrites are considerably different
from one another, suggesting their quite different thermal histories.
The metallic phase characteristics and corresponding reasonable thermal

histories of individual chondrites are as follows:

(a) Yamato-(j ): The initial heating thermomagnetic curve indicates
that the metallic phase comprises kamacite of 5.7% Ni of I(«& Y=13.32
emu/gm, plessite of I{ & +J*) = 1.58 emu/gm and taenite of I( ) =
0.40 emu/gm in terms of saturation magnetization intensity. The thermo-
magnetic curves after laboratory heat-treatments, however, show that
the plessite composition is transformed to taenite and a magnetite phase
is newly produced, the final magnetic phase comprising kamacite of 5.7
% Ni in I( ) =13.32 emu/gm, taenite of 31% Ni in I( J¥) =3.00
emu/gm and substituted magnetite in 3.69 emu/gm. The substituted
magnetite of 5.36 % in abundance is composed of 2.43% of FejO4,
2.77% of NiO+Fe303 and 0.16% of CoO-.FepO3. The production of
magnetite and substituted magnetites may probably be caused by chemical
reaction sequences such as

FeO +)H20 = Fe( OH )7, NiO + H0 = Ni( OH )2 etc., (initial
state

2Fe(OH )3 > Fe203+3H20,\L PO Ford o0
- eL " I'epU3 + 402

J

Fe(OH )2 = FeO + HéO ( By heat treatment )

This chondrite has therefore been much weathered, resulting in an in-
crease of FeO and NiO and a decrease of metallic iron in the initial

state.

(b) Yamato-( k K Stable and reproducible thermomagnetic curves
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of this L-chondrite indicate that the metallic phase comprises kamacite
of 6.5% Niin I{(x )=4.76 emu/gm and 2-phase of 13 ~20% Ni in

I(X2) =9.44 emu/gm. The presence of stable &2-phase in laboratory
time scale may suggest that this chondrite was remelted and then rapidly

cooled in its thermal history.

A method to analyze a thermomagnetic curve to determine the distri-
bution frequency spectrum of Ni content in FeNi metallic grains is
newly introduced. In Yamato-(k), the spectrum consists of a sharp
peak from 6.0 to 7.0% Ni and a broad band from 12 to 25% Ni having

a maximum peak around 14% Ni.

(¢ ) Yamato-(m ) : A thermomagnetic analysis of this  L-chondrite
indicates that the metallic phase comprises kamacite of 5.7% Ni of
() =14.36 emu/gm and taenite of around 31% Ni of I( )= 2.24
emu/gm. Both metallic phases are stable in laboratory time scale.
This result shows that the vmetallic phase is in equilibrium, suggesting

that this chondrite was cooled down very slowly at least to 500°C.

Reference

Yagi, K., Lovering, J.F., Shima, M. and Okada, A. (1978):
Mineralogical and petrographical studies of the Yamato meteorites
(3), (x), (1) and (m) from Antarctica. Mem. Nat'l. Inst. Polar
Res. Special Issue No.
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21 Magnetic Properties of Yamato LL- and C-chondrites
and Some West Antarctic Stony Meteorites

M. Funaki and T. Nagata
National Institute of Polar Research

I Yamato LL- and C-chondrites : The magnetic properties of

LL-chondrites have been very rarely studied. Two LL-chondrites,

( Yamato-74442 and -74646 ) in the Yamato meteorite collection have
therefore been magnetically examined in detail. The magnetic parameters
of these two LL~chondrites at room temperature are summarized in Table
1, together with those of a new carbonaceous chondrite ( Yamato-74662).
The contents of metallic elements and FeO and FeS ( analysist; Hana-
mura ) in these chondrites also are given in the same table. The observed
Is-values of LL-chondrites are smaller than those of H- and L-chond-

rites, proportionally to their contents of ( Fe®+Ni®),

The thermomagnetic curve of Yamato- e T T
——}———  YAMATO-74646

74646 is illustrated in Fig. 1 for example.

As clearly shown in Fig. 1, the original

metallic phase comprises (X -phase (4.6%
Ni), (¢ + 4" )-phase and the major

portion of f<phase. The composition

MAGNE TIZATION

structure is approximately similar in

Yamato-74442 too. This result is due to

a high Ni content in metal phase in LL
~condrites ( 28.5% Ni and 34% Ni in TEMPERATLRE
~74442 and T4646 respectively ). Fig. 1

The thermomagnetic curve of carbonaceous chondrite ( Yamato-74662 ),
indicates that the ferromagnetic phase comprises mostly magnetite and a
very little portion ( about 0405 wt% ) of kamacite. This C-chondrite
has an unusually large NRM ( I, = 0.042 emu/gm, I,/Is=0.05). A



particular mechanism may have to be considered for the acquisition of

strong NRM of this C-chondrites.

Table 1. Magnetic parameters and chemical composition of Yamato
LL~- and C-chondrites.

Yamato
-74442(LL) -T74646(LL) -74662(C)

saturatl(oxllsr;xagneuzatlon 6.05 322 0.83 (emu/gm)
satur a“("Iangemanence 0.22 0.026 0.102(emu/gm)
coercive force { Heg) 85 20 143 (0e)
remanence coercive
force ( Hpe) 550 406 800 (0Oe)
( chemical composition ) .

Fe° 2.48 1.96 - (wt% )

Ni° 0.99 1.01 - "

Co° 0.015 0.03 0.06 n

FeS 4,84 4,59 7.83 n

FeO 17.89 19.02 22.53 "

~
I  Allan-Nunatak-(i), (Lg) and Mt. Béldr (b), (He) :  These

two chondrites also have been magnetically examined. Their basic mag-

netic parameters are summarized in Table 2.

Table 2, NS
Allan-Nunatak(i) Mt. Béldr(b)
Ig 8.35 27.4 (emu/gm)
IR 0.52 0.14 {emu/gm)
He 160 12 (0e)
HRc 2100 240 (0e)
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The Ig-values suggest that Allan-Nunatak(i) is a L-chondrite and Mt.
B8ldr(b) is a H-chondrite according to the Nagata's magnetic classifi-
cation scheme. As illustrated in Figures 2 and 3, moreover, their
thermomagnetic curves clearly represent that Allan-Nunakat(i) is
identified to L-chondrite by its smaller portion of & -phase and a larger
portion of (X + J~)-phase, whereas Mt. Béldr(b) to H-chondrite by

its larger portion of (X-phase and a smaller portion of ( & +J* )-phase.

_ baidr
il i ;m SQU%R(D)

—

ALLAN NUNATAK (i)

i}

MAGNETIZATION
MAGNETIZATION
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Magnetic Classification of Stony Meteorites, particularly of those
from the " Meteorite Ice Field "

By Takesi NAGATA

National Institute of Polar Research, Tokyo.

The Prior rule in regard to a relation between ( Fe°+Nio) and
FeD/Ni0 and the Urey-Craig-Mason law in regard to a relation between
Fe content in FeO and Fe content in metal and FeS for chondrites

are reconfirmed for 14 newly analyzed chondrites.

It is then experimentally confirmed that the saturation magnetization
(Ig) can reasonably well represent Fe®+Ni°® or Fe® in stony meteo-
rites except in carbonaceous chondrites and that the ratio of -phase
magnetization to the total magnetization ( Ig((X )/Is ), the main magnetic
transition temperature ( @c*) in the cooling process and the Ni-content
in metallic phase ( Ni°/( Fe®+Ni®) ) derived from the magnetic analysis
are well correlated with Feo/Nio, whereas the @;*—value for carbon-

naceous chondrites uniquely represents Curie point of magnetite.

As illustrated in Figures 1 and 2, E-, H-, L-, LL~- and C<chond~
rites and achondrites are represented by mutually well separated groups

on an Ig versus Is(o¢)/Ig diagram and an Is versus @c* diagram.
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Fig. 1 Fig. 2
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These two diagrams represent the Urey-Craig-Mason law on their ab-
scissa and the Prior rule on their ordinates for E-, H-, L- and LL-
chondrites and achondrites. For carbonaceous chondrites, Ig(¢X)/ Ig
represents the ratio of kamacite to magnetite while @;* does Curie

point of magnetite.

On an Ig versus Ni®/( Fe°+Ni°) diagram shown in Fig. 3, the five
chondrite groups are well separated from one another, but the achond-
rite group partially 6ver1aps the C-chondrite domain. This is a natural
consequence of a very small content of metallic phase in both achondrites

and carbonaceous chondrites.

Using these three diagrams

£

altogether, however, the six

stony meteorite groups can be

satisfactorilly identified on the

basis of magnetic data alone.

Ni-CONTENT IN METAL HASE(NI'I!W-N")
;-
)
- ®

0 20 £g ] 0
SATURATION  MAGNETIZATION (1s) mosm

Fig. 3

Reference
Nagata, T. and Sugiura, N. (1976 ): Magnetic characteristics of

some Yamato meteorites—Magnetic classification of stone meteorites.
Mem. Nat'l Inst. Polar Res., Series C, 10, 30-58.
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2 3 Natural Remanent Magnetization of Antarctic Yamato Meteorites

By Takesi NAGATA

National Institute of Polar Research

Characteristics of the natural remanent magnetization ( NRM ) of
meteorites have already been systematically examined in fair detail by
several workers ( e.g. Gus'kova, 1972; Larsen et al., 1973; Brecher
and Ronganayaki, 1975; Nagata and Sugiura, 1976 ). The interest in
the meteorite NRM study is mainly concerned with the paleomagnetic

field of meteorite parent planets.

The least contaminated meteorites are highly necessary for this kind
of research. Therfore, Yamato meteorites and other Antarctic meteo-
rites, which had been maintained in and on the Antarctic ice sheet and
have been returned with the best possible care by experienced scientists,

should be ideal for this purpose.

This paper deals with the stability of NRM against the AF-demag-
netization test for 22 Antarctic meteorites, i.e. 1 E-chondrite, 3
H-chondrites, 5 L-chondrites, 2 LL-chondrites, 3 C-chondrites, 4

achondrites, 3 irons and 1 pallasite.

{ 1) Stable NRM
(1-1) Carbonaceous chondrites

It has already been pointed out that carbonaceous chondrites have a
much stabler NRM than the other chondrites. 3 C-chondrites examined
here ( Yamato—-{e )-1 y Yamato~(C )-2, Yamato-74662 ) also have reason-
ably stable NRM. Representing the stability of NRM against the AF
-demagnetization for the intensity and direction by ratio of residual
magnetization after AF-demagnetization up to 100 Oe peak to the initial
NRM, 1,(100)/1,(0), and the deviatiohdirection of 1(100) from
that of 'I';( 0), 46100, respectively, In(100)/I4(0)=0.3~ 0.8,
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46100 =5° ~ 19° for carbonaceous chondrites.

{1-2) Achondrites

All 4 examined achondrites ( Yamato-(b)-, -(1), -74013 and -74159 )
also have stable NRM. The stability is represented by In(1OO )/ 1,(0)
=0.4~ 1.5, 4 B100= 4° ~ 14° for achondrites. The observed fact
that achondrites maintain the stable NRM should be considered specifically
important, because the NRM may represent the magnetic field of their

parent planets,

(1-3) Ironms.

Unexpectedly 3 examined iron meteorites also have relatively stable
NRM, represented by I,(100)/I,(0)=0.2~0.8, A&100=5"~11°.
However, NRM of irons can be attributed to TRM acquired in the geo-

magnetic field on entry into the earth's atmosphere.

(2] Unstable NRM
NRM's of E-, H-, L- and LL-chondrites and pallasites are
generally unstable, as represented by In(100) /In( 0)=0.02~0.39,

46 = 10°~ 170° It may be suggested therefore that the paleointensity
study should be carried out only on carbonaceous chondrites and achond-
rites, though special ordinary chondrites which have particulary stable

NRM also could be used for the paleointensity study.

( 3) Origin of stable NRM's
The high stability of NRM of C-chondrites may be partially attributed

to their high magnetic coercive force, which ranges from 150 to 170 Oe,
Since it is believed that carbonaceous chondrites have never even heated
up to a sufficient high temperature to acquire TRM of magnetite, the

origin of their NRM may probably be either ITRM or DRM.

The high stability of NRM of achondrites may probably be attributed
to abundant fine metallic grains. The origin of their NRM may probably
be TRM in the parent planet magnetic field,

67



24 Metallographic and Magnetic Properties of Allan Hill #2 Iron Meteorite

Takesi Nagata, National Institute of Polar Research,
R.M. Fisher, U.S. Steel Corporation Research Laboratory

and Minoru Funaki, - National Institute of Polar Research.

(I) Allan Hill #2 iron meteorite is /) = T7.812 in density, which is
the typical one as an iron meteorite. The main chemical compositions
obtained by electron-microprobe anaiyses are given in Table 1. The
outer part close to the fusion crust of this iron meteorite has been re-
heated but the interior is mainly 7.2% Ni kamacite, showing the typical

hexahedrite texture.

Observed hardness ( 100g, Vickers ) of this sample is 214 at the
reheated rim, while it is 160 at the unaltered interior, indicating
that this iron meteorite was in an almost perfectly annealed state before
it reached the earth's atmosphere (i.e. Type III hardness distribution
after Buchwald.

(II1) The magnetic parameters at room temperature such as saturation
magnetization ( Ig), saturation remanent magnetization ( IR ), coercive
force ( Hc) and remanence coercive force ( HRc) also are summarized
in Table 1. Thermomagnetic characteristics of this sample are well
represented by Fig. 1, where &>/ and 7 > transitions of kamacite
take place at 770°C and 639°C respectively. This thermomagnetic
analysis indicates that the main parts of kamacite are represented by
6.4% Ni.

Table 1. Chemical and magnetic properties of Allan Hill #2.

composition ( wt% ) magnetic parameters

Ni Co P Is Ir He HRc

7.2 0.6 0.4 | 210emu/gm 0.3 emu/gm 60 0e 130 Oe..
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'i‘he original sample has a very stable
NRM, the intensity of which is 0.0185
emu/gm: However, this stable NRM
may be attributable to TRM acquired in

entry into the earth's atmosphere.

%

f [
ALLAN HILL (b)
Hey = 950 Oe.

.

MAGNETIZATION ( Hey = 950 Oe. )
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