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We investigated contents of the noble gas and water of tektite-like materials collected from
several localities within Hainan Island, China. The island is located in the northern edge of the
Australasian strewn filed, and has been known as providing different types of tektites. One of
the major objectives of this study is to identify the samples as tektites and to classify them into
subtypes based on the analytical results. Noble gas compositions, as expected for tektites, are
characterized by neon enrichment, while the Ne/Ar ratios are smaller than that of normal-type
tektites, indicating consistent feature to that of previously reported Muong Nong-type tektites.
Range of water contents agrees with those reported for Muong Nong-type tektites. Together
with apparent morphological similarities between our samples and Muong Nong-type tektites,
our results provide strong evidence to conclude that the studied samples are Muong Nong-type
tektites. Since the Muong Nong-type tektites are formed relatively closer to impact craters, our
findings and further studies on the Muong Nong-type tektites will help to narrow out the possi-
ble location of the source crater of the Australasian tektites.
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WHaInhd [Hof] LS Ar0BIkE D WTE 7,

T4 ML, x4 7urr 54 MERTE A
HREPr O To=MIcafshs, (1) WiHEHT
754 ML, RIEELENET 254 MTHDY,
HERRERM, $-3RE0RBIASNEE0bDH
%, (2) BRAFBER 727 7 4 ML, BRPEEHET
AT LIRS 6N 2 b DTH B LA BT
BF 2754 FElZIZAUETHEPNABEL-TH
D, WhbBLOEDHLEY DL RBELIZDLD
W TEING, BRI T 7 ¥4 FORIR
&, BIIRETRAIPIE T 26 B TR
ERITTAHIEICE DR EIND Z L PERYITIRS
N Tw% (Chapman and Larson, 1963), Lito—
HF A E@ET 754 b EIFE, (3) Muong-Nong %!
TIEANE, BT A NERRY, AEAGE
WRE2FL, HEORBRESELMEIND, LT
BUVAE—TH Y, BERSRLFWHE Vi O
PHERT 7y A NEIXRBISN, $kET 754 b
LEhan (BH, 2008).

T2 74 FPOBEMIZOWTINE TITE, KEED
—fTHEH, FTLRIAPLRERLEBATH S, &
EOEm N % EN T E 72 (OKeefe, 1964; 1994;
Koeberl, 1994), % < Db - FAAKRMHTZE L TR
THIRRFETHL L 2RBLTEBY, BAETIIEA
DL X ) FERY S ERE, KRBT S h
EALLHOHRICET LER SN EZ LN TWS

(Taylor, 1973;King, 1977; Glass, 1990; Koeberl,
1986)c 77 ¥ A4 MIE KR E < 51 T D D 55 Ai 3

(strewn field &I 5%) TOAFEREINS, €D
9%, Ivory Coast Ail, Central European 7fii
i, North America 3 filiZ>WTIid, ZRLhi—
7 ® Bosumtwi 7 L' — % — (Shaw and Wasserburg,
1982) , K4 Y ® Ries 7 L — % — (Engelhardt et al.,
1987), 7 AV A EKREOF =¥ ¥ — 27 &I

(Koeberl et al., 1996) 73Zeiri & L CTHE ST
Wb A=A FFYTHORMT VTN TIRDS
Australasian 73D W TIEW F 722 O 25 M
AHRFE SN TV,

PR 2SHIER B AZ3E N U 72 R\ b Bk F2 T L S A ]
MLz AWE e LT, HBYIABASTHY
BH, FORIEFTVIDOTHY, {L¥EKHS D —HTh
{, KOGHELEWI D, 7774 FEIEHS
MIZER Lo TnW5H,

7754 MCEENDH A AD MK R TCRFAE

RS, ZORECIERBRELEL M EITIL AT
b Twb (72& 21X Hennecke et al., 1975).
Matsubara and Matsuda (1991) 3% A ADHTDH
BT Y DOBRBT 754 M T AR L T D Z
EERFR L. MAAIAELETH Z72012, FHH—
WAHTOSER, E, WEBRICB W THERITERSR
L7zl ems 2 eErfifeshsd, LarL, 7244
MNPOFMAADTRAEEE KRR L B L7256, &
TS TNT Y RDBRDEELE S TRAL D b, fi
WY BRETIEHAANETH L Z e EMIh T
720 Z®f%, Matsubara and Matsuda (1995) i,
AF YHBREDSH T APITES I L T2k
EENERTHEI O, MiREZET CHAASET
74 M ERFAICELTE, ZRTHEEMD S bIC
A VML IO TH b, 727754 &2THO
SL, TORFTHAXDWNEIL RBIZONAF VEFR
BHAWA LT ZEHHER L. ThHORIEA
FUHTIIAPOTT AR LD BEIENICA - TW
B EEIRRLT,

T, NVTA - AF U EORCHA AILREL
TWBH, TVIV - YT Y - F )DL 5%
BEOWHT AV ED T 774 P T RICAS
NAHHTH 5D, Matsuda et al. (1993) 12X i,
ZHREBDEIHLbar & ) bIEVWKAFTT 7 ¥
A FDEFROKRGE PEIE LB L2 & %
RML72720ThHb, 7794 VT FAFOT VT
YNNI X VIREEE Z OB
1L T, Matsuda et al. (1993) &, 727 % 4 bHSH
L L 7-51320~40 km TdH 5 &m0 720

FR 5 ) 1 Australaisian 5346 38 O JL BRI A 1 5
% (Fig. Do i ® B # AL & © Wenchang & Penglei
FEOWIRI T 27 4 4 MZOoW T EAEN, BLUH
BRALAMFEHDS Lee et al. (2004) IZX DG EINT
Wb ORI L UL, MEET 7514 MO Ar
-Ar SERIFZT0~805 4ETdH U, Australasian 5547 5
DT 7 FA MIOVWTHEZINTWSME (Koeberl,
1990) LR —HLTWwizo —F, M E» D
Muong-Nong® 7 7 # £ P R I Tw 3

(Barnes, 1964; Wasson, 1991), Z11 %G, Muong-
Nong 5 7 % 4 MZDOWTOALZEGHT - i 7 A 5HT
3, A EFEPLOREBIIOTIHDLR TS

(Koeberl, 1992; Mizote et al., 2003) . #ER EH 5D
Muong-Nong #1727 ¥ 4 M, 3fHoREHIDOWTIL
FOMPMESNTHDLDOATH ) (Wasson,
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Fig.1 Location of Hainan Island and the sampling locations (Sanya
and Penglei). The sampling locations of Muon-Nong type tek-
tites in Wasson (1991) are shown by open circle. The crater lo-
cation estimated by Schnetzler et al. (1988) is also indicated

by star symbol.

1991), HHAF—Z 2OV T4 L HED v,
Ferld, WHEBTTZ 74 X ED LX) RIRETEH
LTWbOrEEBICBZEL, M LZT27 514 Mk
BEHIOWCTH T ADFIEENE E A A >, TLIT
DFEMAARLHE, %5 CICEKEOWMEEZI T2
NOSOKRIZEDWT, RMLT 2774 P HBED X
)BT 7 54 N THDEOERE L
2. & 4

AW CTH 2308, 20034E11H30H A 512H
5 H 12 KB 2K 2 B B 2= 78 B 5 1 My ER B 2 ik
MERE (BH) 7V — 75 E oM B2 THRIL
720 HENER B IZ P ERM R EMN LS AE T 5
KILET, BHHD? S ORGP RSN TV S,
OB IE, WHEAEY LT Ve AT VA Y
L7 A4 b oPKEIEIH X, BHIPREET VA ) H
ABLARZREE N VT VHV LT A T ORRAIREK
THHLZ EPHMSLNTWS (Hoetal., 2000) .
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720 FERHIEE SN TV VIER o KR o HERE Y
W2k, Btao# s 28052 54 MEWE ST
%, 11H30H (248, 12H2H IC16M@RIL L 72, 41l
OHEEITIE NS OB D S6fHE iz, B oX
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B, —EHERE 2T AR MIIEML T,
¥ 27 VT ORT % Fig. 217 REHCIZZ O
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7z (Fig. 3).
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Fig. 3 Microphotograph of the thin section of the
sample SLT 031202-3.
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AR A A ATy, RAer o MR 2T %72
D OBEZEREAREEPERE, MH LA HmS
AL DB BT HRERY AT 4, BLURESN
Bt (VG5400), DMUEAME =5H 5 (QMS)
THR SN 5, B2 AR E 12648 0 50R
BN T =%z Twb (Matsumoto et al., 2001) .
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ZRBHCRA L, Zo&E@EBEWRINANRSY PLELT
ML, SER I L=E200R % 568 2lE L0
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Koeberl (1997) & IARIZ, HoNZWILA XY by
b O-H xEIRENEE IR T & 5 3550 cm ™' "C D WL INGH &
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Kix, OH £7213 H.O 701 & L THAES 5 Z & A4
LNTWAA (Zhang, 1999), ARWFZEDOREH S5
LN ANRZ MVITIE, HO T OFFE% /K3 1640
em FHEOWIAFED 5§, K5 iZ0H & LT
HFEL TV Z EAURE I NIz, BRI W R/P0
ORI O H 4 Z13100 um X 100 um TH V), &
BOFBERZIY R 2oBMEIc CZoRMEBIEL
e HHEIAD D i WEFTNS R B L7, kb a
EPTICMELZEBRDARY VVENY 7T 5
FEL, MEZLENY 7757 FOWL EEHELT
L7203y 7 75y FMEIZHER BT 72,

&Kk EDEE T Lambert-Beer Hl % iy, LT TH
AbMb,

C=(18.02%x Abs)/(p xdx ¢) (2)

Clx&KaE (wt%), Abs ik 03550 cm T D
WOLE, pl3 7 ARABOEE (g¢L) T, &TOR
B2 D W T2300g/L % Vv 720 dIZ K 0 E X
(um), e IWHEICEHAEOENVEEHREKTH D,
Beran and Koeberl (1997) & MO, 75.1 (L/mol
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Table 1IZ 77 H° A W BE AT k6 R %, Table 212 4 %
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7oo FAHEL, B O T AGAERE 2 KA & IiRd
L72ODETHY, KOLHIIEHRIND,

R

F (m) = (mX/MAI'> sample/ (mX/%AI' ) air

(X: B &= m DA A A [FHAR) (1)

BICKRAZWE T T FHIEHIC1E % %, Pinti et
al. (2004) (X B#ERET 7 74 b B XU Mizote et
al. (2003) LA T4 RET 7 F 4 bOED KD
72912, RIZFEEE L 720 SLT-313 Sanya L5 5 D
¥ 7V T, WBT-1i& Penglei J& 34, DPT-1i i &5
® Dongfang A DEETH Y, WD EHE T~
74 FTHhsH (Pintiet al., 2004), 5D FEEREFT
i, NIYLA - TYT YRR UOEEEIR,
BEERET IV /MHERXBTE h ot $2F

Table 1 Noble gas amount of tektites from Hainan Island by crushing experiments.
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Table 2 Relative abundances of noble gases (F values) and isotopic ratios of tektites
from Hainan Island by crushing experiments.
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Fig.4 Relationship between abundance of noble
gases in tektites from Hainan Island and
the fractionation factor F(m) (see text for the
explanation). F(4), F(84), and F(132) are
shown only for two samples as their heavy
noble gas abundances were as low as the
procedural blank levels. F(132) values are
upper limits because of their low amounts.
F(20) values in the measured tektites are
lower than those in DPT-1, SLT-3, and
WBT-1, splash-form tektites from Hainan
Island, reported previously (110-240; Pinti
et al.,2004).

FAA - 5 - B - R - R

~40) & X< —%L7 (Mizote et al., 2003; Pinti et
al., 2004), T, 727 ¥ 4 b & Muong-Nong
B2 54 MIBUF DAL YROBENIIMZT, TV
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Mho NI T AEARE YD LEVILEREE D,
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L, 7774 MEIBRIIANY T ARG VIl TS
D, F4)fik F0) X Lz RTEEZ SN D,
F@) A FQ0) M X ) voix, $E 2 HEohat
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—77, FO)MEB IO FA32) X, ¥/ VIZH
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SECHIE L7121, MR RA N AREL LB SE S
XIBANRY I hpolzl ERR LTS, HED
FHADKEARBTH 5 Z L 1%, Table 20127
YETNTVORMAMEDS S DM REIN
5o ®*NeNe lb iz k& & L —% L, “Ar/fArlt b
TRT300LLTFTH Y KRADfE (295.5) 123 <, K
WHIARBOCAr OF 51X IFEALEVWEREE S
(Table 2) o

4.2 HXKE

Table 3 IZ&KESTORRE T L D7z, T4 I
720.024~0.029 wt% &\ S fEIZ — B 2 KL 7 A
DERE (>0.1wt%) L0 BEMITEKY, LAl
T7 A4 MZOWTHEIN TV AR TIERVWEKRE
%R L, Australasian S OEET 7 ¥ 4 ~ OH
(~0.01wt%) LD BFEMIZEL, RREKEDE

Table 3 Water contents of tektites from Hainan Island by infrared analysis.
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where Absisthe absorbance; d isthe thicknessin cm; p isthe density ing/L.
We assumed that our samples have 2300 g/L of p, similar to rhyolitic glasses.
€ is the molar absorptivity in L/mol/cm and we accept 75.1 reported in previous study (Beran

and Koeberl, 1997)
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wt?%) & X< —%LTw5% (Beran and Koeberl,
1997)
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Fig.5 Concentrations of *Ne (open circle) and *Ar
(closed diamond) of vesicles of tektites from
Australasian strewn fields (Pinti et al.,
2004; Mizote et al., 2003).
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