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We previoudy crushed the philippinite with
an unusudly largebubble and found that the concen-
trations of He and Ne were more enriched than those
of heavy noble gasesof Ar, Kr and Xeinthe bubble, in
comparisonwiththe terrestrid atmosphere[1]. The
2NeP?Ne and #Nef’Ne ratios were higher than the
va ues expected from steady state process, and were
interpreted to reflect very fast nonsteady state diffusion
inthe early stages of tektiteformation.

In this study, we again had a chance to obtain
amoldavitewhich has comparativey largebubble and
could compare the noble gas feature init with the data
inthe philippiniteinour previousstudy. The mol-
daviteisatypicd tear-drop fluida shape of 50x22mm
and weighing 22.70g. The existence of alargeinter-
na bubble could be seen from the outside with the
trangparent thin color of its portion and was confirmed
by an X-ray CT scanner equipped a the Geologicd
Survey of Jgpan. The three-dimensiond structure
was reconstructed from successive imaging by the X-
ray CT scanner, and the volumeof the largebubble
was estimated tobe 0.16cm®.  There were several
smal | bubbles of which volumeare less than 0.002cm?.
The tota volumeof the moldaviteitselfinduding
bubbles was9.6cm?.  If bubble was formed due to the
gas expansion inside the gl ass, the bubble should be
sphericd shgped. However, the largest bubbleinthe
moldaviteis not sphericad and israther prolonged
shgped to the long axis of the tektite, suggesting that
the def ormation of tektiteto the tear-drop shgpe was
af ter the bubbl e formation.

The dementd abundances and isotopic com-
positions of noble gases have been measured by
crushing the moldavite sample in the crushing device
in OsakaUniversity.  Thelargecrushing deviceis
the same one as that we used for the crushing experi-
ment of the philippinite[1]. The sample chamber of
the deviceiscylindricd, with a diameter of 10cm and a
height of 10cm, which was connected to a purification
lineand a VG 5400 noble gas mass spectrometer. A
piston goes slowly down to crush the sample by turn-
ingahandle. The experimentd proceduresof meas-
uring noble gasesare given inour previousworks[1,
2]. The procedurd blanks of noble gases were meas-
ured using the same experimenta setup without

crushing the sampl e bef ore the measurement.

The moldavitesample was crushed with a
violent sound in the crushing device.  Our results of
noble gas analysesareligedinTable1l. Astheiso-
topicratios of dl noble gases are amospheric, we do
not lig them for Ar, Kr and Xe. The dementa abun-
dances are enriched in He and Ne compared tothosein
the terrestrial amosphere, which iscompatible with
the previousworksfor tektites[1, 3-5] and for impact
glasses [2]. TheHe/Arand Ne/Ar ratios are higher
than those inar by threeorders of magnitude athough
Kr/Arand Xe/Arratios are dmost identical tothe ar
vaues(Fig. 1). Theisotopic ratio of Heisidentical
tothear vaue, which isidentical to our previouswork
for alargebubblein philippinite[1]. Theisotopic
ratio of Neisdso identical tothear vaue, which is
compati ble with the data of previous observationsfor
many tektites[3-5], but isdifferent from that for a
largebubble inthe philippinite[1]. The Neisotopic
ratios in philippinite were fractionated fromthe air
vaue and were higher than the latter vdues.
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Fig. 1. The dementd abundance paterns of noble
gasesinthe moldaviteand the philippinite [1] display-
ed by the fractionation factor F(m).
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Table 1. Noble gas contents (in cm®STP) and their
isotopic ratios of the bubble gases in the moldavitein
this study and the philippinite [1] .

moldavite philippinite ar
‘He 8.3x10 7 3.0x10°5
*HelHe  1.33(12)x10° 1.30(17)x10 ¢  1.40x10°
“Ne 2.2x10” 24x10°
“Ne/”Ne 9.89(12) 10.52(52) 9.80
“NeNe 0.0290(3) 0.0299(3) 0.0290
*Ar 8.7x10 ™ 5.0x10™
¥Kr 1.8x10 ™ 4.0x10™%
®Xe 8.3x10™ 1.3x10™

Numbe's in paentheses are uncertainties (1 s.d.) inisotopic
ratios and corresponding tothelast digits

We looked for the cause of the difference of Ne
isotopic ratios between the philippinite and the mol-
davite. We calculaed the *Ne partial volume ratio in
the bubble of the moldaviteby assuming tha the whole
amount of ?Ne was derived from the large bubble.
The calculated ratio is1.4x10° which is dmost i denti-
cal tothe vaue (1.6x10°) inthe terrestrial amosphere.
Thus, the Ne partial pressure inthe bubblein the mol-
davite was dmost reached to the air vdue.  Thisis
not the case for the big bubbl e in the philippinite where
the partial volumeratio was 4.5x10°, much lower than
the amospheric vadue and that in the moldavite  This
is probably due to the difference of the ages for the
philippinite and the moldavite The age of philip-
piniteis estimaed to be 0.7my, but tha of moldaviteis
15my and much older. As the moldavite has been
exposed to the amosphere for a longer time, Ne could
be fully diffused into the tektite and reached to the
partial pressure in the bubble as same as tha in the
terrestrial aamosphere.  Thus, it iscompatible withthe
modd tha avery high Ne/”Ne ratio was obtained in
a very short time by nonsteady state diffusion during
mdting stage of the tektiteformation and was lowered
later by slow diffusion from the amosphere [1]. On
the contrary, the partial pressures in heavy noble gases
in the bubble of the moldavitestill show the vaues a
the formation. They are much lower than the amos-
pheric vaues under one amospheric pressure, sug-
gesting tha the tektite was formed a high dtitude of
the amosphere as indicated by our previous works
[1,5].
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