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ANTARCTIC METEORITE PROCESSING AND CURATION

Everett K. Gibson, Jr., Donald D. Bogard, and John Annexstad, Lunar and Planetary Sciences Division,

Johnson Space Center, Houston, Texas 77058

Meteorites collected near Allan Hills,
Antarctica in the 1977-1978 field season were
packaged in specially prepared containers and
were returned to the Curatorial Facility of the
NASA Johnson Space Center (JSC) at temperatures
below 0°C. The meteorites were unpackaged,
photographed, and processed at the Curatorial
Facility by procedures which drew on experience
gained from the processing of lunar samples.

The JSC Curatorial Facility supplied the
U.S.~Japanese field party, led by Dr. W.A. Cassidy,
with metal boxes and an assortment of cleaned
teflon bags, aluminum foil, numbered aluminum tags
and teflon tape. Cleaned metal cans with air-
tight seals were also supplied in case particularly
rare or friable meteorites were found. The teflon
bags, aluminum, and cans were cleaned to the
same specifications used in processing lunar
samples. All of these materials were tested in
a cold room at -23° before they were seal ic
McMurdo Station.

As the meteorites were discovered in the
field, they were wrapped in teflon bags sealed
with tape, and packed into padded metal boxes.
Many of the smaller specimens were packaged
several to a bag, but most of the larger ones
were placed in individual bags. The carbonaceous
chondrites were sealed inside the metal cans.
Efforts were made to keep the meteorites at
temperatures below freezing. Most of the
meteorites did not thaw; snow was still present
in fissures in several specimens. The meteorites
were returned to the U.S. in the refrigerated
locker of a ship. Inside a cold room the
meteorites were repacked into a larger number of
metal boxes and dry ice was added. These boxes
were flown air freight to J.S.C. where the
meteorites were unpacked and placed inside a cold
storage room at -40°%. Ice placed in one of the
boxes in Antarctica was unmelted, which indicates
that the meteorites did not thaw after initial
packing.

Each individual bag containing one or several
meteorites was transferred from the cold storage
room to the processing laboratory in the JSC
Curatorial Facility, was placed inside a chilled
stainless steel can on & laminar flow bench, and
the bag was opened. The specimens were repackaged
in teflon, field photographs were compared with
actual specimens, and identification numbers
assigned. For the detailed processing, each
meteorite was weighed, photographed, described,
and a small chip was taken for a thin section to
classify petrographically. This provided a
rapid characterization of each specimen that was
reported to the meteoritical community via the
Antarctic Meteorite Newsletter. The processing
was done in a cleaned, stainless steel glove box
with a controlled nitrogen atmosphere using
cleaned tools generally limited to stainless
steel, aluminum, and teflon (similar to those
used for lunar sample processing). Attempts
were made to keep many meteorites cold throughout
these operations. For example, photographs were
taken while the meteorite lay on a specially

prepared stage which was kept chilled by directing

a small stream of liquid nitrogen onto its underside.
The meteorite was always returned to this cold plate
between operations such as weighing or chipping.

All photography of meteorites was made with
color film in & large format camera which produced
4 x 5 inch negatives. Color prints made from these
negatives may be obtained from the National Space
Science Data Center. The six orthogonal views
taken of the larger meteorites record many details
of the surface features (ablation marks, fusion
crust, coloration, etc.) as they appeared before
the specimens were divided and distributed. Photo-
graphs also record features on sawed faces of the
meteorites. Generally, the sizes and shapes of
chondrules and clasts, the extent of internal
fracturing, and the degree of oxidation of the
interior metal can be readily discerned in these
color photographs.

Sawing of the stony meteorites in the
Curatorial Facility was done with a cleaned band
saw which was contained in a nitrogen cabinet and
which was furnished with a diamond encrusted, stain-
less steel blade either 0.010 or 0.020 ineh thick.
Sawing was done dry; no lubricants were used.
Between specimens the blade and sample stage were
cleaned and the entire saw cabinet was flushed with
freon to remove meteorite dust. A portion of the
meteorite dust produced during sawing was swept up,
labeled as bandsaw fines, and retained.

The meteorites were subdivided according to
guidelines prepared by the Meteorite Working Group.
By prior agreement between the Division of Polar
Programs of the National Science Foundation and the
National Institute of Polar Research of Japan, each
specimen collected by Joint U.S.-Japanese field
parties would be shared equally between the two
nations. Thus, after the preliminary examinations
and descriptions, each of the larger stones was
sawed or cleaved in half for division with the
Japanese. Allocations based upon regquests from
the scientifie community for material were filled
from the U.S. porticn.

-3 -



3

W) erifikr» mpax i - 74 - 75F8% 2 BT

EWRRz (BL@wesfir) Raja (FL 52 )  eadig (FAR 3R

sestkHT) M B buke (NASA Pavyv - ¥8e:ry-) EFEEGIFL SE

wikttd)  RHB (EL 2 owei)*

WERNBRIT 2 roro PHEYFH 1> L3 2K ¢ ) LHLTE ety Mmos.
WU, i -HEE W= -0 F) HeL@RFEoRhe B3 Lvigsz,
{ b 1z2v7 (Yanai o ol 197£) ¢ 1 2 R Y] :,T'i,é-j::, K34 1m0,
K74 bz 297 Gakedadtal1§78) BB Y- 75250 e9@4us 2320, pbIFT
Esmr. (ol. o8 BEE /2 ok 0 S K34 LTHY. (-85t
JeMCoRICL o< Bo BB =2 T (% Paga, (ZMD. 0.84) 2o H2 52 Rt
fhhktar ). FHMTTAE S Cany Mypas Fern) 2BRE ) 53 LLE
MBE X (2 Zk. B@HsurthRE 2254 THIAN. bo WERKRRE
T3kbhry). L)RICHS ANty Co P51 bimbn. 3% Y-744¢2n
>»3. BIgiT b o vBLE T3, C2253 Tt re ¥ LL =6,

hEOWH . YRS VIl za k54 ba5 5, Y- 740r3 74134,
gt T CHF o kBIG T3 btk Y-pudyp 354 T Vs T4} 0 ) BK
KIFRY - WToafeBR 2% o 852, Y-25018 #X°) ) FTUH32
BUvR Bt s 5By hovin, 2-524 AKXt $23. Y-2dds01t
TMbrPwI L)V KIGRRBEN 2C WEER L), F UL S BT ). BB
SRED T BT L k. 2 >2 > 8ha claokt LEL.  Y-7¢/23 13
G, 8k 2 {CEAKAIE M9 2 2L T3 Predithason (£ 922854 F 29 okt
LA SRR R ES . BRI Yt pamy‘;%m HE6 2% » 2. BETHAIK
ey RN TSk & 3R b, BB, L pRKIBE L2 L -5/ FI
ERrgsRF LB hsano iz o b M S50, Al S2 3.
54 Flzo>w2irskbRe - CiBrL ) T L) AUETHE > w2 ki B 2KF AR
e 40w e-7"7/n s FRKE HoBrdE <. 'i-’f:Ro)' Baswn & C . Dadane

1A . 280 1=K L 27,
W EHE L L. RAETHIIT 24
CRIVkiaFHIN SR EE Y ¢ HC. 0.9 o Eo o
B 2BEf  r Do tnif = b =y BT 1< 33 . .
B2 w3 kbt BRI Lte i, K 7S
(Y-p¢001). Ao X £l = £2 (V-rs02t | 2, 4% s ©

Y-75250 V-7¢¢¢s) 5753,

ALt B L2 K51 L1k, 228K
#eBETL1<3P8A 2 177218k . @RF
FRUEC=B 133 %71 7o)k BH

0.4F o o T~ 028
=] 800 o
o
[}

0.2F 442

Molar ratio Fe{as metal)/Fe(total)

Yéfz J 1 7’9%4 qﬁ&fi& &% %Eﬁjﬁ@ g ‘/645 642 "

$BIEETI ETERGNES 27 < 3. ik it LR
Y- 75028 Itde lli tg =43 j [=. ;crv) 000 0.6 0.8 1.0 . 1.2

&.‘lm it H ¢ L. ? ‘?rf] 9112 5-2. 3 i L ~ e Molar ratio Fe({total)/Si

TR HL P (7 o 3&41 (Paspé T Fig.1. 442, 682 and 646 are Yamato-74, and 028
A M.b. 1.9) x4 > CAFh P4 727 (3 1%) and 258 are Yamato-75; analyses by H. Haramura.
Do FIL-1Le HE 2Bk 2B&E | Ly Other data after Urey and Craig, 1953.

V)RR BIRE AL LT, HY

— 4 —



AREYI tBE9 8 (1)

XILBBOMRBHERELS 0= o0 F
B9 o THENOBE] TS - 2654
HRLEA.7. ToB#olo®Bo/7H

3AE 2B RoBHEA Y LA NAD N

#HHY , -4 REAM O contamination ]
HRITS5 Gk 28EIHD.

SR H 2 1 F R D0 B S 108 TR
BENLE- AEHIBHD. EHAL
34001 ~05 gt B FE NS 5T THY
, TR 0D 5 -Fad oRdFE W) 0T
4y fusion crust KM vigA¥ § HD. Ay ()
a8 H (4o 77) F X VYRR DAIRL
y IX ) keSS RBMBRHEL T T2
SFE-AN-ZE {ﬁ&Bﬂﬂ/a) Vap)i< &5
LR L4 EPMASBM L L 2.

EPMA S DM A FEIAXFao@mY THD.
/L ZEPMAII R K B JEOL-58 (B Y A
LB 40') THEBEISKY o FHTF FE
aHER, T SHARRENE LRk
AR SIEZRERA-2 2. BE
W %ﬁﬂ ¥ ¢ olivine 4y I ¢¥ orthopyroxene
1Ko 79100 R4 2 F 5.'15‘-’,‘&1:&_0’, Fe,
My, Carc 2w 245, 2. BlRvamBin
£ L T& fCaSi0s (Cal), &% MgO(Mg0),
KK Fea0s (F0) £AV), 7o REMYE £ A
Mo ERAnT. MMEFLLTA
, B (1975) ¥ SHBAE AME kY
WA, T anHzadtucs > THmL 5
M DB AR 2 i THVERNES
DT AF T 013 17 A #t o ik 5 4
~RBETHOLEXLD. TaFiEicidt
TEEMHITIERToRETRARLEKD
MITTIYTFT e TEMETILIES N,
Featm®% B HRKHDT LO"TE D,

Dodd et al.(1967) 1d A#§ ) ordinary chon-
drite ¢ 0 iﬁ-ﬁﬁ‘kﬁa% T#H D olivine B &
¥ orthopyroxene ¥ ¢ Fe wt.% &£ Hv) T %2 M
5 an F ﬂ]fﬁ&‘& "percent mean deviation" ¥
ﬁi"' 7 &g'j E s Yanai et al. (1978).3 F 0
Az koo 7 B AR AN 0 Fe atm % 1<

WK% - o H (REK - ghh)
X N#E= (8L #0H)

& 1) #) #& & ordinary chondrite N B
rda B IO AMEETR LE.  ##
ETbtasEcETOTHREA, TS
- 7%, KEpm 0B #IKH AT 20
HREPBETHITTHENEM) 6T
EPMALB @B (= A8 518) A HH L % 0
PR AR EA 2. T S RAMIB A S
CHRERNAEF ARSI HEC 2 BEEI
A -7* (Van Schmus & Wood, 1967) M 4B & 47 5
T2, Y aEfh Table LT L oT R LT
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Table 1. Distribution of the analyzed meteorites
among the chemical-petrologic types.

FEquilibrated ordinary chondrite (Type 5-6)
*
H: 1 74187.

Moderately unequilibrated ordinary chondrites
(Type 4 or 4-5)

L: 2 74144, 74174,
L(?7):1 694,
H: 1 74364,

Unequilibrated chondrites(Type 3 or4)
H(?): 5 74111, 74348, 74202, 74379, 74166.

* ; Total number for each chemical group.

X g

Dodd, R.T., Jr., Van Schmus, W.R.
Koffman, D.M.(1967): Geochim. Cosmo-
chim. Acta, 31, 921-951.

W.R. & Wood, J.A.(1967)

chim. Cosmochim. Acta, 31, 747-765.

and Takeda, H.

Inst. Polar Res.,

and

Van Schmus,

Yanai, K., Miyamoto, M.
(1978) : Mem. Natnl.
Spec. Issue, 8, 110-120.

BEER (1975): Btk , 70 ,(5), 141
~ 156.
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Table 2. Mean compositions and percent mean deviations of iron concentrations of
olivines and orthopyroxenes in the analyzed chondrites.

Sample No. We. OLIVINE ORTHOFIROXENE Remarks
Fe No. M.D. |%¥M.D. Fe No. M.D. ZM.D.

Yamato-74187 0.022 9%| 18.0 | 43 | 0.13 | 0.72| 17.1 | 48 | 0.55 | 3.2 | us5-6
74144 0.028 26.8 | 77 [0.53 | 2.1 | 21.7 | 23 | 0.83 | 3.8 | 15-6
694 * 21.5| 8 [0.94 | 4.4 | 18.5| 60 | 0.88 | 4.7 | L(?)4-5
74364 0.095 17.7 | 54 |0.85 | 4.8 | 16.0 | 43 | 0.65 | 4.1 | m4
74174 0.084 24,9 | 67 [1.25 | 5.0 | 21.9 | 26 | 1.65 | 7.6 | L4-5
74111 0.501 19.4 | 53 | 1.28 | 6.2 | 18.3 | 42 | 1.35 | 7.4 |H(D4
74348 0.112 19.6 | 49 [ 1.36 | 6.9 | 18.4 | 37 | 2.22 | 12.0 | H(?)4
74202 0.186 20,0 | 47 | 1.68 | 8.4 | 18.3 | 46 | 1.97 | 10.7 | H(?)4
74379 0.123 20.5 | 46 [ 2.09 | 10.2 | 19.7 | 41 | 2.23 | 11.3 | H(?)3
74166 0.010 19.0 | 45 | 3.36 [ 17.7 | 20.8 | 32 | 2.14 [ 10.3 | H(D)3

* : Polished thin-section
M.D.:

Mean Deviation
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Some unique achondrites found in Antarctica.

Hiroshi Takeda (Mineralogical Institute, Faculty of Science, University of Tokyo)

Teruaki Ishii
Keizo Yanai

It has been anticipated that some meteorites
similar to some terrestrial rocks will be recog-
nized easily on a bare ice in Antarctica. Dioge-
nite-howardite-eucrite family and ureilites are

characterized by the presence of low-Ca pyroxenes.

Occurrence of augite(with olivine in most cases)
as a dominant mineral has been known only for
rare members. We report five unique achondrites
containing augite found in the Antarctic meteo-
rites collected by JARE in 1974 and a joint U.S.-
Japan Team for Meteorite Search in Antarctica.

Yamato-74160 ia a 31.4g individual with a
black fusion crust and olive yellow to pale gray
interior. The meteorite is composed of sub-
angular clasts of recrystallized olivine Fa3p.a
(0.44 %M.D.), Opx CagMg7oFess, augite Cas3Maag
Fe]l, and opaque minerals(troilite etc.). The
silicate minerals exhibiting a glanoblastic tex-
ture have rounded grain boundaries. Metal has
not been detected. The brecciated matrix itself
appears to be recrystallized and became trans-
parent. The compositions and textures are sug-
gestive of an extensively recrystallized LL
chondrite. The temperature of the last equili-
bration of the Opx-Aug pair(Fig.1) estimated from
the improved Wood-Banno pyroxene geothermometer
(Ishii et al., 1976),1090°C is considerably high
er than 970°C of ordinary chondrites.

Yamato-74130 is a 17.9g fragment similar to
the Y-74123 ureilite(Takeda et al.,1978). A thin
section made from a small fragment about 5mm in
diameter show all characteristics of the ureilite
textures. The unique features of this achondrite
is the occurrence of augite Ca33Mg?3Fe13(]5 vol.
%) instead of pigeonite, and the olivine compo-
sition which is the most Fe-rich one (Fa24) found
among the known ureilites (Fig.2). The Antarctic
ureilites provided us with the extreme ends of
the chemical variation. Y-74659 is the most Mg-
rich one, and Allan Hills ALHA77257 is the 2nd
Mg-rich one. Very similar textures of Y-74130
and known ureilites poses some problems for the
cumulate origin from a common magma as was pre-
ously proposed (e.g. Berkley et al.,1978).

Allan Hills ALHA77005 is a unique achcndrite
composed of olivine, pyroxene, maskelynite and
opaques(chromite etc.). A preliminary petro-
graphic description given by B. Mason (Antarctic
Meteorite Newslett. 1, No.2, p.9) reported only
one kind of pyroxene. We found Opx-Pig-Aug as-
semblages by a electron microprobe. Opx-like
phases(Cap_ 7Mg77_7Fe1g.g) are present in light-
colored portion with small amounts of Mg-rich
olivines(Faps). The chemical zoning (Fig.3) is
from CagMgy FeZS to Cay4MggeFepg in a low-Ca
pyroxene. The Opx-like phase was found to be
pigeonite by the single crystal diffraction
method. The presence of diffuse streaks where
Opx-reflections are expected suggests inversion
from Opx by the high temperature shock effect.
The augite(CazgMgsiFeq )-pigeonite(Ca7Mgs)Feq3)
pair is present in darE olivine-rich portion.

The three-pyroxene assemblage may not represent
an equilibrated pair and the temperature estimat-
ed by the Pig-geothermometer is the minimum one.

(Ocean Research Institute, University of Tokyo)
(National Institute of Polar Research)

Yamato-74356 is a common eucrite 1ike the
duvinas eucrite and is unlike eucritic polymict
breccias found commonly in the Yamato achondrit-
es. This eucrite contains a pigeonite-augite
pair with uniform compositions, but it is shock-
ed. ALHA77256 is a monomict diogenite with
orthopyroxene Ca]'7Hg74 qFe 4 and Al-rich
chromite. Many unbrecciate é?asts of Opx with
120° triple point junctures have been preserved.
Some Opx crystals have abundant small augite
inclusions (Fig. 4).

The unique achondrites reported here may
provide us with good evidence that there are
other 'thermarized asteroids than the known
howardite parent body or bodies.

Fig. 1. Pyroxenes in Yamato-74160.

- e

Fig. 2. Pyroxenes in Y-74130 and other ureilites.

3. Pyroxenes in ALHA77005.

Ca

Fig.

Fig. 4. Pyroxenes in ALHA77256 and diogenites.
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TOTAL CARBON AND SULFUR ABUNDANCES IN ANTARCTIC METEORITES

Everett K. Gibson, Jr., SNT, Geochemistry Branch, NASA Johnson Space Center, Houston, Tx.

77058

and Keizo Yanai, National Institute of Polar Research 9-10, Kaga 1 Chome Itabashiku, Toyko 173, Japan

The recently discovered Antarctic meteorites
offer an opportunity to study meteorites which
have been kept in one of the cleanest and most
sterile environments of the Earth. Since their
recovery, attempts have been made to keep the
samples as uncontaminated as possible. It is
well known that carbon abundances in meteorites
which are finds are greater because of contamina-
tion and weathering as compared to specimens
recovered immediately after their fall (Moore
and Lewis, 1967). Recently, Gibson and Bogard
(1978) showed the effects of chemical alterations
on the ordinary chondrite Holbrook resulting
from terrestrial weathering over a period of 56
years. In a semi-arid region of Arizona the
weathering caused the carbon abundances to
increase three fold in as short period of time
as 19 years. The weathering environment of the
Antarctic ice is certainly different from those
which the Holbrook chondrite experienced and the
study of trace elements such as carbon should be
useful in understanding the effects of weathering
and potential contamination for the Antarctic
meteorites. It has been shown that the terres-
trial ages range from approximately 200 years to
1.7 My for the Antarctic specimens studied to
date. We have recently measured total carbon
and sulfur abundances for five Antarctic
meteorites: two C2 and one C3 carbonaceocus
chondrite, one enstatite chondrite and one
ureilite.

Total carbon and sulfur abundances found for
the Antarctic meteorites are given in Table 1.
The two C2 chondrites (Allan Hills 77306 and
Yamata T4662) have carbon contents of 1.324+0.040
and 1.51440.050% respectively. Their sulfur con-
tents are 3.863+0.050 and 3.490+0.040%. The total
carbon and sulfur abundances are similar to values
reported previously for C2 chondrites. The C3
Yamato 693 carbonaceous chondrite has a carbon
abundance of 0.061+0.004% which is considerably
below the range of 0.27 to 2.49%C previously
reported C3 chondrites (Moore, 1971). However,
the sulfur abundance for Yamato 693 is similar
to other C3 chondrites. The depletion in carbon
at this time is not fully understood but may be
related to the weathering processes occurring in
the Antarctic. The carbon abundances measured
for the El enstatite chondrite Yamato 691 are
identical to previously reported values but the
total sulfur content of 6.606+0.080% is 10 percent
greater than previously reported sulfur abundances
for Eb4 chondrites (Moore, 1971). Analysis of the
ureilite (Yamato T4659) indicated that it con-
tained similar carbon and sulfur abundances to
previously analyzed ureilites (Gibson, 1976).

The correlation between total carbon and
sulfur abundances for the Antarctic carbonaceous
chondrites is shown in Figure 1. Total carbon and
sulfur abundances for the five Antarctic meteorite
along with other carbonaceous chondrite and
ureilites previously analyzed in our laboratory
have been compared. Examination of the data in
Figure 1 indicates that the three Antarctic
carbonaceous chondrites lie at the bottom of the

C2 and C3 groupings. Apparently the environment

of the Antarctic ice results in the selective
depletion of carbon in the carbonaceous chondrites.
Gibson and Bogard (1978) found that terrestrial
weathering in Holbrook chondrite resulted in
increasing the total carbon contents of the
chondrite. Moore and Lewis (1967) noted that C
abundance for ordinary chondrite finds were greater
than C abundances, in falls. They suggested con-
tamination of the finds. As noted by Moore (1971)
the distribution of carbon is very suspectible to
the conditions of the environment under which the
samples have been subjected. Obviocusly, additional
studies of other trace elements must be made on the
collected Antarctic meteorites and only further
studies will decode the nature of the enrichment

or depletions of selected trace elements-namely

the organogenic elements.
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TAMLE 1
CARICN AXD SULFUR ABUNTANCES TN ANTARCTIC METEORITES
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= . 0.3 - 0.5 0.3 ] 5.65 - 612 .85
Urellite 3 .07 - b e L} 0479 - 0.38 L
Data Sources:
Gibson =t 1. (1571}
Gibeon (L9T6}
Moore (1971)
ibece aad Moors (1574
Cibaoa [ Lebed data)
) I 1 I I I )
[ ] =1
U Yamar h
3 74639
u x -
u x
* x
.2t oy T
E 4
2
5 L x S5 4
¥ ALHA
.‘g TT306
- -1
v ®=C|
¥ X=C2
- A A=C30 -
a & v=C3y
Yamato A u = Ureilites
18934 1 1 1 1 1
o]
o 1 2 3 4 5 -1 T 8
Total Sulfur, %
Fig. 1. Total C and S abundances for carbonaceous

chondrites and ureilites.
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SEARCH FOR AMINO ACIDS IN THE YAMATO METEORITE 74662.23

Cyril Ponnamperuma and Akira Shimoyama

and
Keizo Yanai

The Yamato meteorite 74662.23, a carbona-
ceous chondrite (C2), has been examined for
amino acids. The meteorite fragment we received
was separated intd exterior and interior por-
tions. Each portion was pulverized and refluxed
with water for the extraction of amino acids.
Each extract was then processed for analyses by
an amino acid analyzer and by a gas chromato-

graph.

The preliminary result shows that both the
exterior and interior portion were relatively
similar. The major amino acids found are
glycine (the most abundant amino acid with con-
centration approximately at 30 nanomoles per
gram meteorite), a-alanine, B-alanine, a-amino-
butyric acid, glutamic acid, and sarcosine.

—19—

(University of Maryland)

(National Institute of Polar Research)

A number of other amino acids also appear in
less than one nanomole per gram meteorite.
Acid hydrolyzed amino acids constitute about
two-thirds of total amino acids recovered.
However, there is no remarkable difference in
relative abundance between the hydrolyzed and
unhydrolyzed fractions.

The abundance of simpler molecules of both
protein and non-protein amino acids indicates
that the meteorite contains amino acids as well
as other organic molecules synthesized abioti-
Since the amino acid concentration of
the meteorite is similar to that of the Murchison
meteorite, the study of organic material of the

cally.

meteorite will provide very useful information
for the study of organic synthesis in the early
solar system.
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Rare gas studies of Antarctic meteorites
Nobuo Takaoka and Keisuke Nagao (Osaka University)

(1) BGKr and Kr-excesses in Yamato-74191 chondrite.

Unequ1brated chondrite (L3), Yamato-74191 contains large amounts of trapped Ar, Kr and Xe.
Isotopic compos1t1on of Xe is identical with the AVCC-Xe composition, except for small excesses at
]ZGXe and 128Xe (Nagao and Takaoka, 1978). Kr in this chondrite shows great enrichment at BUKr and
BZKr compared with AVCC-Kr. The isotopic ratio of excessive BOKr to BZKr is 2.7. These excesses
can be understood in terms of epithermal (30-300 eV) neutron capture by Br. Cosmic-ray irradiation
produces high energy neutrons in meteorites. Their mean energy is 3.7 MeV. Such high energy
neutrons are moderated by elastic collision with atoms of chondritic constituents. To reduce the
energy from 3.7 MeV to 30-300 ev, the neutrons travel the mean square distance,

r2 =6 1= 1800 cmz.
where T is the Fermi age. In slowing-down of cosmic-ray produced neutrons, the sTowing-down
density q is calculated by the following equation:

"1 =6 %] q 157,

where 5" = 110 barns, 5 Z%¢= 0.0354 cm™! and T is the exposure age.
Mez8 Madaras chondrite (L3) contains appreciable amounts of BOKr and BZKr-excesses which were

attributed to the epithermal neutron capute by Br.(Eugster, Eberhardt and Geiss, 1969) Table 1 shows
a comparison between Y-74191 and Mez# Madaras. On the assumption of 1.92 ppm Br in Y-74191, an
integrated slowing-down density Q=qT for Y-74191 is about 3 times higher than Mez8 Madaras. Since
the cosmic-ray exposure age for Y-74191 is shorter by a factor of 4, the slowing-down density q in
Y-74191 must be very high. A simple calculation gives q = 0.82 neutrons/cmsfsec. This means a
large pre-atmospheric size of this stone.

Table 1
(II) He, Ne and Ar in metal phases of some 1y Y'74191|£ Mez# Madaras
Antarctic chondrites. Ukr-excess | 140x10” cc/g 50 x 10-I;CC/9
82 12 a
A two-stage irradiation model has been pro- SOKr-ggcess 52 x 10 19 x 10
posed to explain low activities of cosmic-ray pro-| Kr/ 2?’ 2.7 2.6
duced 53Mn, 108e and ZSAI determined in Y-7301(j) T(% Ne) 6.5 M.y. 26 M.y.
and Allan Hills #8. Because a long-term irradiat- Br 1.92 ppm 1.92 ppm
i i ; ; 0.82/cm3/sec  0.073/cm/sec
ion by low-energy particles with heavy shielding q ! . cm™/se
might resu]t in difference in the spallogenic pre-atm. size 28 cm (320Kg)

3BAr/ Ne ratio between meteorites suffered in the

two-stage and a single stage irradiations, He, Ne and Ar in Fe-Ni phases separated from Y-7301(3),
Y-7304(m), A.H.#1 and A.H.#9 were analysed. Part of results is listed in Table 2, along with the
bulk meteorite data. Table 2.

V-7301-m_¥-7304-m_A.H.#1-m A.H.#9-m [V-7301-b V-7304-b A.H.F1-b A #9-5 Tron
(He/Z'Ne) o [23.1,59.9 511 65.4  85.0 3.54  4.03 4.35 -——- 90 +20
67.6 94.9
(3Bar/2'Ne)  [0.733.2.68 3.06 270 3.76 0.118  0.0990 0.112  ---  540.5
2.42 4.33
(*'Ne) 3 0.708,0.407 0.464  0.900 0.220 | 572 8.19 13.1 ann
0.369 0.353
(“Oar/*nr) 1790, 299 22.5 93.6 232 3270 240 3400 ws
1281 14.9

m : metal phase; b : bulk meteorite
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Yamato lREB& U Allende PR Mg BITHSERIE

BN R, BF &
(KIRAE - KEED)

RFEEIURTA K~ Allende 12830 FREFITROLEITHS.
36\ inclusion OPT. *Mg/*Mgn

RErRudionr) coBfig *Mgi3. | —R1A V18 0.*
FRROXBRIzsnTRonr- 280 CER » IXLT- |8 ke
B=72x10°F)opB-y~TTE » £=-u1F | ~100 pm
12, FETHERD 2°Mg* TH 2z catid-» = . BR ~3x107TA
oL TRz, ZRAAVIMREE | 500 V
PIHT. BREE AL 1oL Tl | EBEAMTETARE ~100
HeBorn. BELSCHEINESH VT . BTE ~3x 1077 Torr
xUY ARt E, R4 AL BENET " FRF OE | ~ 3 x 107> Torr
L TRITL 1=

Yamato'RE. Allende RE. 50 AR TRBT= L. Mg/
MEFHOBL 755 (RIRE) 1< #Mgdn iz Mg/ *Mg = Q 12663 R
0T, B FEITEREMETS. ERMIOLTONBS O BE) 2 ma LD

REIIZRA A L EEDFITT. EEHH 2. 26Mg /Mg 0 BITBIZFFL 7. mass
OREE—R1A o~ LTHEL. Z)9Y froctionation O FE(T> ETHS.
FUVTIzE-> BN ZRrAv eB

EMTTBLOTH S,
Mg BUI/SIERIR O T B EIGR
#* * (Mg /#Mg ) N
Btrtay 500 (BHREE) 0.1401%
Yamato 74445 0.14005
Allende 1 matrix 0.14020
inclusion 0. 14095
* 3% XK

1) G.J. Wasserburg, T.Lee and D.A. Papanastassiou, Geophys. Res.
Lett., 4 (1977) 299-302.

2) E.J. Catanzaro, T. J. Murphy, E.L.Garner aond W. R.Shields, J. Res.
NBS., 70A (1966) 453,
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> EE (RK  H4H)

Aol (R PR
@ R E Coy7rn=7Pr)
TR Arncld y )

WA HFEUTHND o PIL PV Ty AL T IR L L3510 . SHBTaERE €17 -2 11
iR o FIRRE 0 95 Yamako-T301 (j) & Allan Hills - 76668 ( ALHA-TLCCS) D 4312901\ T
FLHERCIBERBHOTEE LA HE TR VERLIF3R. 150 A0 RS KW
TOLHFNROEETSL T BB TANE Lo 5, A4 212 £ 5 824y AR ALE) b1
P BEVEBHFXLG L3N PHEETH L. N5 BRLERTE /-0 YAk oL
Cfamale -M301,-7304) £3T v | 212 metad phaae W o P BYF L3707 2. 1556
» EERR MiA~& (35 chhomlriha)*r_" 5z wea—{herfnq E a \“me:ta.Q D BEiCT
WA T i, K21z KoiRA T PHMu " metal oxide 175 Leach ouk 5 3 o Thisme
eI FHER ( Kirsten , 1978 |, FuiF) 12 BRZ2 2 =M LT R~ (2, RS aEFIR. g
LHBELCRERE T2 Table 112 FoLlz, (famado-T3C4 oy dada 1t raference & LT
Lk, FRIILEFR BI04 4251y ART3 Ba1 09 i3
BOBTEIBL 12O 0WT PMa 0 8 F £ 47w~ (Table 2 , 3 ).

Weathering 128 % °Mn o Reaching FACTFEITIIHF LI LWt TH 35 Tamake
-130l TnAES 0 maal 2 AL INTH Y L L L EREI 0xide 1B 55 Ma 1T
ETRLIZETIE . bulk TOIE PSS madal d 1213 ~ 150 dpm ”Hn/k'.} Fo #° 33
TN, FE preliminoue REF LIRS T o p¥ JLm(Ju:’nfd, o WEIF RFLTk
WEAEASN G, LI= 0> 2 Yamako-T301 , ALHA-ToceS A £ T & B '8 o 9T &
EFTWLTFELOAT 3 _LIh U3 Tev,

"Ha o BLF0 FEATRE 5 B 430560 dpm/Kg , '“fBe 13 2052 dpm/SRg , FAR
% H-chondrite v 58 3 dpm/Kg , L -chondrite T e4r3dpm/kKg £ HEFEIND
HT Yamake - T30l , ALHA- TEOCR TI1E WML - N S 3XRIHE 7 225012 E LT
o3 ARBI BOBH X et sr HETNE., N A28 3 31Xt
FAELXBATIMRY ( 2FPE BH T v (A sdage nadidblom wedl) £ 47 . Lo
dada E5REA T F 3 -2 & R L (I 20930 2T77294) ~ G RN A R
R AF N Em TR FEA52 21 e f AR S Wt=T) , 3Rz 719 4KA
HEEENEBTAF NS VR REVEAN (ot=Te) TH4%E 2 AT 12 5 5 T T-
HrER-BTI3eAEAo0E, BIRC BFLTRHEIND L THIFAT, terrestrial
agl, t IEF LT

Ny 4 39 T 3 Table 1. j:;?{::?gam Al in  ALHA-76008, Yamato-7301 and
sela 2o 0 2rR D TEY )
PEFZGVLAIY Meteorite ALHA-76008  Yamato-7301(j)  Yamato-7304 (m)
W Yamdoe 7136 [ Class Ho He LS
%8 T>100%y, T2 S%Mn (dpm/kgFe)|  22+3 101+6 412421
2~ Lbridy 3R 27+3" 123+7" -
ALHA -T6 008 a7%2 e (apn/kg) | - 9+1 19+2
T~ 1SSy, Tavo2my 2pn1(dpn/kg) | 11.2:0.4¢ 2922 62+3
niF5N 3. 26+3
22 L) o stagr :;}:'E’mt.’-;[:")mure 1.4%% 13%% 18%*

“ o\ 98 SR g3 @
TABM B IFNMEET  Fuans & Rancikall; 1979 ) ., preprint, , ‘
07 HER AR LY *Measurements in metal phase(preliminary) ** &R -$AG577): EA& #0979
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Table 2. Chemical composition of antarctic meteorites.

HTwB, *Kiw 13act
Ho £IREL LI 12107
% ovder v ¥ 2

Meteorite Class |A1(%) Mn(ppm) Fe(%) Co(ppm) Ni(%) chxcrm‘.“&ofr‘a. CFR(HF3C L
Yamato-692 p |0.39 4100 141 35 <0.006 FTx B,
-74014 | He-s | 1.16 2590  25.5 770  1.60 Table 3 1= & L <B1E
-74037| D |o0.50 4100  13.3 36 <0.006 L 1348 9 B84 9 "M
74118 | Ls-6 | 1.20 2720 22.6  (790)  1.40 Adtr dnplicate avabists)
74136 | D |o0.41 4180  12.6 32 £0.006 PR E S, B
-74190 | L5-6 | 1.29 2750  22.7 600  1.24 b
74354 | 16-5 | 1.23 2760 2.8  s40  1.15 R220#RT83332 R
74362 | 16 | 1.22 2670  24.6  (770)  1.40 DABIRL BTEN X5 TH
74371 | HS-6 | 1.18 2480  28.9 890  1.76 3. B HHraRAT R
-74445 | 14-5 | 1.25 2700 22.2 620 1.13 KD B AT TR %>
-74640 | H6-5 | 1.12 2400  26.9 850  1.68 KW Y M B ZARE 19
74646 | 115-6|1.29 2830  19.0 440  0.86 Lo Lo 12 TBS TS 05
ALHA -76002 | Iron | - - 90.1 4730  7.23 Brol REto-bm b 2T
Errors: 2.5% for Mn and Fe, 3% for Al and Ni and 5% for Co. TR,

Table 3. E':"l\‘ln in 13 antarctic meteorites.

Sample

Mn-53(dpm/kg Fe) #

Yamato-692
-74014
-74037
-74118
-74136
-74190
-74354
-74362
-74371
-74445
-74640
-74646

ALHA -76002

447+25, 416421
389+20, 393+20
443423, 420+22
348+18, 354419
459+26, 438+25
433+21, 435+22
488+23, 480+23
321+16, 333417
298+16, 312+17
330+18, 315+17
482+24, 504425
290417, 289+16
606+27%

* Preliminary.

# After Ni and Mn corrections.

EHART 516 Odlepwte
D PHAL R E LT TR ( Tavmale -692,
q4c\3 14037, -T4097, -T4126) gL
t 425125 dpw P Hu/kg Fe 2 B 15
MG REANX EANE T KB A FBl-tREe TH B
VI REFE MRV .

(veferenc)

K. Nishiizumth , | Imamuna amd M Hmdas

Mem . Notl, Inst .Polar Res | Spec. Tssue , B 20919
(QELED]

K. Nishiizumi . M. Imamura awd M Hmda ;
Mewm Nadl, Tnst. Pelar Res , Spec. Lssur (2, inpress
(1gn4)
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Metallographic Properties of Antarctic Iron Meteorites

R.M. Fisher, U.S. Steel Corp., Research Laboratory, Monroeville, Pa. 15146, USA
and T. Nagata, National Institute of Polar Research, Tokyo, Japan

The metallographic properties of Allan Hill #2 (ALHA 76002) - 1,510 gms
two irons and one stony-iron meteorite (7.812 gms/cm2)
found near the Yamato Mountains and one 7.2%Ni, 0.6%Co, 0.4%P
iron from the 1976-77 Transantarctic Coarse octahedrite - well annealed
Mountain search have been investigated kamacite encasing comb plessite, grain
by x-ray fluorescence analysis, optical boundary schreibersite and numerous
metallography, density measurements, and rhabdites. All phosphides are surrounded
scanning and transmission electron micro- by a very thin narrow ragged rim of tae-
scopy. Preliminary reports of some of nite. This structure has not been re-
these studies have been presented pre- ported before.
viously.

Preliminary accounts were presented
As indicated in the summaries, the at the First,Second and Third Symposia on

three Yamato samples are much smaller Yamato Meteorites.

than iron meteorites found in other parts

of the world presumably because the ori-

gin of such small pieces is not easily

recognized and atmospheric weathering is

more destructive.

All three of the small Yamato irons
show evidence of reheating throughout the
cross-section, whereas the larger Allan
Hill meteorite exhibits the usual 3-4 mm
reheated rim but otherwise is not heated
significantly during passage through the
earth's atmosphere.

Composition and Description

Yamato 74044 - 51.8% gms (5.083 gms/cm3)

10.6%Ni, 0.75%Co, 0.1%P
Pallasite - 0.5 mm bands of taenite -
Plessite encased in a kamacite matrix
surrounding pools of manganese-rich
olivine veined with iron sulphide. Re-
heating evident.

Yamato 75031 - 6.02 gms (7.470 gms/cm3)
15.3%Ni, 0.76%Co, "1.%P
Plessitic octahedrite - coarse and very
fine schreibersite particles are encased
with swathing kamacite and embedded in a
plessite matrix. Light reheating.

Yamato 75105 - 17.6 gms (6.868 gms/cm3]
5.6%Ni, 0.52%Co, ~1.7%P
Hexahedrite - kamacite matrix containing
schreibersite grains enveloped with a

high-P kamacite phase which formed
during extensive heating on entry.

_.28_
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Table 1. Thermal diffusivity (10> cm’/sec)

Temp. (K) 160 200 240 280 320 360 400 440 480 520
Sample
J 16.3 13.4 1L.5 10.0 8.83 7.81 6.89 6.00
L-A 4.55 3.69 3.14 2.717 2,52 2.36 2.27 2.24 2.26 2533
T4-647 11.4 8.97 7.38 6.32 5.59 5.13 4,86 4.75 4.79 4.97

Table 2. Specific heat (10" cal g * k™1

Temp. (K) 270 290 310 330 350 370 390 410 430 450
Sample
J 0.35 0.73 0.99 1.15 1.24 1.28 1.27 1.22 1.14 1.04
L-A 1.35 1.44 1.53 1.60 1.67 1.74 1.80 1.86 1.92 1.97
T4-647 1.30 1.39 1.48 1.55 1.61 1.67 1.72 Yo7 1.81 1.85
74-191 1.08 1.34 1.53 1.66 1.76 1.81 1.85 1.86 1.85 1.83
74-371 1.02 1.21 1.34 1.44 1.50 1.53 1.55 1.55 1.5% 1.51
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RG -5 -5 -5 5
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NRM of Fusion Crust of Stony Meteorites
Takesi NAGATA
National Institute of Polar Research

The surface of meteorites is generally covered

by a fusion crust layer. It has been clarified that

the fusion crust is produced by heating the surface
of a meteorite to melt by the friction with the at-
mospheric air on its entry with an extremely high
speed into the earth's atmosphare. The anomalously
large natural remanent magnetization (NRM) of a
fusion crust layer of meteorite is therefore at-
tributable to TRM acquired during its cooling from
high temperature in the presence of the geomag-
netic field.

In the present study, NRM of 5 Yamato-achon~
drites and 2 Yamato ordinary chondrites is ex-
amined as a function of depth from their surface
through the fusion erust into the apparently undis-
turbed interior. Fig. 1 shows an example of
measured changes in direction and intensity of
NRM caused by a continuous scraping of a meteor-
ite surface. By a vector-differentiation of such
observed curves of the changes, the distribution

of NRM with depth from the meteorite surface is

YAMATO - 74159

20721075 ermu/sample

-
[ =
2o
w
o=
=
=
@
Z5
FUSION CRUST
o am
o1 o2 0.25gm
d
0 [F] 04 06 mm
Fig. 1

determined, as shown for examples in Fig. 2.
Approximately speaking, the direction of fusion
crust NRM is nearly constant throughout the crust
layer, but the NRM intensity sharply changes with
depth as shown by examples in Fig. 2. The fusion
crust NRM intensity generally decreases inward
from the surface or a certain depth from the surface
down to 0.4 ~0.8mm in depth for stony meteorites.
The meteorite interior below the anomalously mag-
netized skin layer has generally a weaker and
uniform NRM. The following table summarizes the

max
)9

thickness of anomalously magnetized fusion crust

maximum intensity of fusion crust NRM (I,
(d), intensity of interior NRM(I,°), and an angle

between I, and the fusion crust NRM direction

(9 ) for 5 achondrites.

NRM OF FUSION CRUST OF ACHONDRITE

sl* 10 *emu/lgm ¥YM-75032

YM=- 74450

2 1% 107 % emulgm

NRM INTENSITY

1.0 mm

DEPTH FROM SURFACE

Fig. 2



1 max L0
= n d n )
Meteorite (x 10~ (mm) (x 1076 (degree)
emu/gm) emu/gm)
Yamato-7307
(Howardite) 1.5 0.5 6.3 130
Yamato-T4037 | o 34 6.6 5 5
(Diogenite) . . .
Yamato-74159
(Eucrite) 35.0 0.4 18.0 55
Yamato-T4450
(Eucrite) 1.7 0.8 1.3 45
Yamato-75032 N
(Diogenite) 4.3 0.4 5.3 0

It will be obvious in these results that the
paleomagnetic studies of stony meteorites must
deal only with their uniformly magnetized interior
part after completely removing their fusion crust.
Possible mechanisms of the TRM acquisition by the
fusion crust layer will be theoretically discussed.

A theoretical approach to mechanisms of a for-
mation of the fusion crust and its TRM acquisition
is much complicated, because the kinetic energy
of a falling meteorite is converted into (i) heating
of the body, (ii) surface melting, (iii) vaporization
and ionization of vapor, (iv) heating and trans—
lation of the air mass in front of the meteorite, (v)
formation of the shock wave, (vi) rotation of the

meteorite and (vii) fragmentation of the meteorite.

The results of several theoretical studies on
this problem indicate that, in general, the surface
layer of a falling meteorite is lost by the ablation
with a rate of 1 - 4 mm per second of the [light.
Noting the ablation speed by u and representing
the surface melting temperature by To, temper-
ature T at a distance x from the initial surface in
the one-dimensional model of heat conduction
within a meteorite may be approximately given by
solving the heat conduction equation with amoving
BE . Kz'ézi [T] = To,

St S x2 x=ut
where K2 = k/Cp with k = thermal conductivity

(k=4.7 x 107 cal.sec™

boundary as

s v:.‘rn_I 3 l:leg‘-1 for stony
meteorite), C = heat capacity (C = 0.175 cal. gm_t,
deg™ for stony meteorite) and f': density ( f =
3.3 gm/cm3 for stony meteorite). If u assumes
2 mm/sec, then d becomes less than 1 mm. If a
thin surface skin is remainder of vaporized ma-
terials, then NRM of this part can be smaller than

its immdeiate interior NRM.
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Magnetic Classification of Stony Meteorites (IV)
Takesi NAGATA
National Institute of Polar Research
Basic magnetic properties of a E-chondrite,

8 H-chondrites, 10 L-chondrites, 3 LL-chondrites,

§ C=ehiondrites, 6 Qibpenites, 2Newirditesasds L %5/
eucrites are summarized. Among 40 meteorite ) '@}‘—J
samples examined, 20 were retrieved from Yamato
meteorite ice-field and 3 were Irom Victoria Land. ;‘"
As already discussed in the previous reports, gw
the six chemical groups of stony meteorites, i.e. )
E-, H-, L-, LL- and C-chondrites and the achon- gm o @
drite group, can be well separetely represented /©\5\
in a Ig versus I (X)/Ig diagram, as shown in uuf 000 - o r——
Fig. 1 where I and Is(O() denote respectively the SATURATION : MAGHETIZATION:: (le.)
total saturation magnetization and the saturation Fig. 1
magnetization of X-phase FeNi component. The
Ig value represents the content of metallic phase In the I versus Ig((X)/Ig diagram, C-chon-

in respective stony meteorites, while l—(IS{O( )/13) drites could be classified into two groups, i.e.

represents the Ni content in the metallic phase (a) a group of Ig = (8 ~12) emu/gm and (b) the
(or in the ferromagnetic phase). other group of I; <1 emu/gm. Cj-chondrites
Summarizing these results, a magnetic classi- belong to (a) group, the ferromagnetic constituent
fication of stony meteorites can be expressed as of which is magnetite. The ferromagnetic contitu-
follows. ent of (b) group seems to be Ni-rich taenite.
It seems difficult to magnetically classify
Meteorite group Is(emu/gm) Is(0¢)/1g(%) achondrites into subgroups. However, eucrites
] and howardites are always represented by Ig <
E-chondrites 40 £ 90L& 1 emu/gm and 15(“)/13 ~100%.
H-chondrites 23 - 40 80 - 95
L-chondrites 8 -22 60 - 90
LL-chondrites 3- 6 20 - 45
C-chondrites 0.5 -12 0=~ 5
Achondrites <1 50 - 100
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Meteorite Remanent Magnetization and the Early Solar System Magnetic Field

Takesi

NAGATA

National Institute of Polar Research

(1) NRM's of examined 8 Yamato achondrites
are reasonably stable against the AF-demagneti-
zation test as represented by I5(0) and I,(100)
given in the following table, where I,(0) and I,(100)
denote respectively the original NRM intensity of
uniformly magnetized interior of achondrite and
the residual NRM after AF-demagnetizing up to
100 Oe.peak. The paleointensity (Fo) for Yamato-
74013 diogenite is determined by the standard
NRM/ARM method as Fo = 0.093 Oe. Fo for
Yamato-7307 howardite is determined by the
Konigisberger-Thellier method as Fo = 0.07 Qe.
For the other achondrites, the order of magnitude

of Fo is evaluated by the Fuller's method as given

in the table.
Achondrite In(0) Iu{1 00) Fo
Yamato- (emu/gm) (emu/gm) (0e)
7307 (Ho) | 6.3 x 107 5.9%x 107  0.07
74013 (Di) 3.4 x 107 3.2x 107 0.093
(b) (Di) | 15.4 x 107© 23.5x 107 (0.15)
74097 (Di) | 4.0 x 10® 3.2x 102 (0.03)
74648 (Di) | 36.5 x 107 32.5 x 10° (0.16)
75032 (Di) | 4.2 x 10° 3.8 x 102 (0.02)
74150 (Eu) | 22.6 x 107 23.2x 103 (0.19)
74450 (Eu) | 1.3 x 107 0.83 x 103 (0.01)

Thus, the average paleointensity for achondrites
is given by Fo = (0.090 % 0.025) Oe.

(2) Carbonaceous chondrites also have a
stabe NRM in general. Particularly, Allende C3-
chondrite has anextremely stable NRM as indicated
by 1,(500)/15(0) = 0.83. The paleointensity for
Allende is given by Fo = 1.09 Oe (Banerjee et al.),
Fo
Fo =

), the average value being Fo = (0.98 * 0.07) Oe.

For other reasonably stable NRM's of C-chondrites,

the paleointensity is determined as Fo = 1.00 Oe
(Orgueil), Fo = 1.24 Oe (Mighei), Fo = 0.97 Oe
(Leoville) and Fo = 0.89 Oe (Karoconda). It may
be condluded therefore that the paleointensity for
C-chondrites is represented by Fo = 1 Oe.

(3) Ordinary chondrites have a less stable

NRM so that the estimated paleointensity for ordi-
nary chondrites is less reliable. The paleoin-
tensity for comparatively reliable ordinary chon-
drites ranges from 0.1 to 0.4 Oe.

(4) Early solar system magnetic field

Fo~0.1 Oe for achondrites could represent a
magnetic field due to a dynamo within the core of
their parent planet, However Fo~.1 Oe for C-
chondrites may represent the early solar nebura
magnetic field about 4.5 x 109 years ago.

Levy and Sonett (1978) have recently dis-
cussed possible sources for a strong magnetic
field during the formation of the solar system.
They examined 4 possibilities; namely, (1) mag-
netic fields generaled in very large meteorite
parent bodies, (2) the intersteller magnetic field
compressed to a high intensity by the inflowing
gas, (3)a strong solar magnetic field permeating
the early solar system, and (4) a hydromagnetic
dynamo field produced in the gaseous nebula
itself. Possibilities of (1) and (2) have been re-
jected, while (3) and (4) seem to offer possible
explanations.

In model (3), a solar magnetic field of 10°Oe
on the protosolar surface can be extended by the
primordial solar wind to Fo =10Oe magnetic field
at 3 A.U distance, Independently estimated values

of the solar nebula's nonuniform rotation, solar

nebula's helical and cyclonic convertion and its

1.11 Oe (Butler), Fo = 0.73 Oe (Nagata etal.), electrical conductivity, being adopted, Fo = 5-10
1.00 Oe (Gus'kova) and Fo = 0.95 Oe (Brecher Oe is obtainable in model (4).

._.34...
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SIMILARITIES AND DIFFERENCES BETWEEN THE YAMATO MOUNTAINS
AND VICTORIA LAND METEORITE CONCENTRATIONS

William A.
(University of

The types of meteorites falling in
Antarctica are presumed to reflect the
abundances of the various types of meteo-
rites in space. A mature concentration
of meteorites is defined therefore as a
concentration that has been accumulating
long enough or has accumulated over a
large enough area so that its members
reflect the true abundances of the vario-
us types in space. The maturity of a
residual concentration of Antarctic mete-
orites can be tested in two ways: by
comparison with the worldwide falls ratio
and by degree of convergence between it
and other Antarctic meteorite concentrat-
jons. In the first case we assume the
modern worldwide falls ratio to be corre-
ct, not only for the Present but for the
Past as well. In the second case this
In this
case we assume only that, given enough

assumption is not necessary.

time or a large enough collecting surface,

Cassidy
Pittsburgh)

the same ratio of types will be approac-
hed. For the Antarctic meteorites there
is evidence of long accumulation times,
therefore it should be possible to dedu-
ce the correct ratio of types by finding
convergence on the same value at two or
more major accumulation sites. When
this has been done the Present falls
ratio can be tested for consistency with
the (Present + Past) cumulative rario to
determine if the nature of the meteorite
flux at the earth has changed during
time. When degree of maturity of a given
meteorite accumulation has been establi-
shed it will have value as a measure of
the relative length of time the given

ice conditions that produced it have
prevailed. The Yamato Mountains and
Victoria Land accumulations are discuss-
ed in light of these concepts.
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