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Introduction:  Tektites were formed by hyper-

velocity impact events and collected from the four 
strewn fields (Australasian, North American, Central 
Europe and Ivory Coast). The source craters for three 
of the four strewn fields have identified; the Chesa-
peake Bay crater for the North American strewn field, 
the Bosumtwi crater for the Ivory Coast strewn field 
and the Ries Crater for the Central European strewn 
field [1]. Detection of meteoritic component and iden-
tification of the type of impactor were attempted based 
on platinum group element (PGE) abundances [2-6], 
and Os [4,7] and Cr [8] isotopic compositions of tek-
tites and impactite materials from the corresponding 
crater. Except for the Bosumtwi crater [8], the nature 
of impactor remains ambiguous. In this study, we de-
termined PGE abundances of tektites collected from 
three strewn fields (Australasian, North American and 
Ivory Coast) in order to detect meteoritic component 
and identify the type of impactor.   

Analytical methods:  One Ivory Coast tektite, one 
bediasite, eighteen Australasian tektites (two austral-
ites, one phillipinite and fifteen indochinites) were 
analyzed by INAA and ICP-MS. These tektites were 
carefully ground in clean agate mortars. Powder sam-
ples were irradiated two times with different irradiation 
periods at Kyoto University Research Reactor Institute 
[9]. Around 5 g of each powder sample was taken for 
the determination of PGE abundances by using NiS 
fire-assay combined with isotope dilution and ICP-MS 
[10]. The ICP-MS measurement was performed using 
an instrument, iCAP Qc, equipped with a collision cell. 
In order to reduce spectral interferences to Ru, Rh and 
Pd, the kinetic energy mode using a collision cell was 
applied. In contrast, Ir and Pt were measured by using 
the standard mode.  

Results and Discussion: Australasian tektites 
Chromium, Co and Ni abundances of Australasian 
tektites are positively correlated among these elements. 
These positive correlations are considered to be mixed 
with mafic material [11] or meteoritic component [12]. 
A plot of Cr vs. Ir of indochinites indicated that posi-
tive correlations among Cr, Co and Ni is due to the 
presence of mafic materials in the precursor materials 
of Australasian tektites [13]. However, incorporation 
of mafic materials could not explain CI-normalized 
PGE abundances of indochinites [13]. Figure 1 shows 
CI-normalized PGE, Cr, Co and Ni abundances of the 
Australasian tektites along with those for upper conti-
nental crust (UCC) materials [14]. Iridium abundances 

of the Australasian tektites are comparable to or lower 
than those of UCC. Australites, phillipinite and indo-
chinites have similar CI-normalized PGE abundances 
to each other. These CI-normalized PGE abundance 
patterns are different from those of UCC. Ruthenium/Ir 
and Rh/Ir ratios of the Australasian tektites are higher 
than those of UCC. Platinum and Pd are depleted com-
pared with Rh in the Australasian tektites. There are 
positive correlations between Ir and Ru, Rh and Pd in 
the Australasian tektites. PGE ratios (15.4±2.4 for 
Ru/Ir, 11.6±2.8 for Rh/Ir and 3.78±0.95 for Pd/Ir) of 
the Australasian tektites are similar to those of IC iron 
meteorites (1.3-42 for Ru/Ir, 0.34-39 for Rh/Ir and 
0.29-37 for Pd/Ir). Therefore, it can be concluded that 
the impactor of the Australasian strewn field is IC iron 
meteorite. In Fig. 1, estimated CI-normalized PGE, Cr, 
Co and Ni abundances for mixture of UCC (97.99%) 
with mafic material (2%) and IC iron meteorite 
(0.01%) are indicated. Mixture has similar CI-
normalized PGE, Cr, Co and Ni abundances to those of 
the Australasian tektites. It is noticed that depletions of 
Pt and Pd relative to Rh in the Australasian tektites are 
significant more than those of mixture.  

Figure 1. CI-normalized PGE, Cr, Co and Ni abundances for the 
Australasian tektites along with those for upper continental crust 
(UCC) [14]. Open squares represent elemental abundances of mix-
ture of UCC (97.99%), mafic material (2%) and IC iron meteorites 
(0.01%). 

Ivory Coast tektite Dai et al. [2] and Goderis et al. 
[3] determined PGE abundances of impactite materials 
from the Bosumtwi crater in order to investigate the 
presence of a meteoritic component and identify the 
type of impactor. No clear signature of meteoritic 
components could identified. However, a meteoritic 
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component in Ivory Coast tektite was reported based 
on Os and Cr isotopic compositions [7,8]. Koeberl et al. 
[8] observed different Cr isotopic composition of the 
Ivory Coast tektite from those of terrestrial materials 
and concluded that impactor of the Bosumtwi crater is 
likely ordinary chondrite. Figure 2 compares CI-
normalized PGE, Cr, Co and Ni abundances of the 
Ivory Coast tektite with those of impactite and target 
materials collected from the Bosumtwi crater. PGE 
abundances of the Ivory Coast tektite and impactites 
are consistent with those of target materials, while the 
Ivory Coast tektite and impactites have higher Cr, Co 
and Ni abundances. CI-normalized PGE abundance 
pattern of the Ivory Coast tektite is different from those 
of impactite and target materials. CI-normalized PGE 
abundance pattern of the Ivory Coast tektite could not 
be explained by mixture with ordinary chondrite. Alt-
hough degrees of fractionation of Rh from other PGE 
in the Ivory Coast tektite are different from those in the 
Australasian tektites, these two tektites have similar 
CI-normalized PGE abundance pattern. 

Figure 2. CI-normalized PGE, Cr, Co and Ni abundances for the 
Ivory Coast tektite along with those for target materials [2] and 
impactite materials [2,3].  

North American bediasite Lee et al. [4] determined 
Os isotopic compositions and PGE abundances of im-
pact melt rock from the Chesapeake Bay. Based on Os 
isotopic compositions, it was concluded that impact 
melt rocks contain a small amount of meteoritic com-
ponent (0.01-0.1%) [4]. Impact melt rocks have non-
chondritic CI-normalized abundance patterns and these 
patterns could not be explained by mixture with a 
small amount of meteoritic components such as carbo-
naceous chondrite. Figure 3 shows CI-normalized PGE, 
Cr, Co and Ni abundances patterns of bediasite along 
with impactite and target materials. Bediasite has simi-
lar Ru and Pd abundances to those of target materials 
and lower than those of impactite. Being similar to the 
Australasian tektites and Ivory Coast tektite, Ru and Pd 
are depleted compared with Rh. 

Figure 3. CI-normalized PGE, Cr, Co and Ni abundances for the 
bediasite tektites along with those for those for target materials [4] 
and impactite materials [4-6]. 

Origin of non-chondritic CI-normalized PGE 
abundances pattern in tektites Tektites collected from 
Australasian, North American and Ivory Coast strewn 
fields have similar feature of CI-normalized PGE 
abundance patterns with enrichments of Rh relative to 
other PGEs (Figs. 1, 2 and 3). As mentioned in the 
Australasian tektites, these CI-normalized PGE abun-
dances patterns could be explained by the incorpora-
tion of IC iron meteorites as impactor. However, it is 
unlikely that the source crater of three strewn fields 
were impacted by the same type of impactor. As 
shown in Fig. 1, Pt and Pd in the Australasian tektites 
are more fractionated compared with those estimated. 
This is probably due to the fractionation of PGE during 
the impact process. Thus, possible explanation of non-
chondritic PGE abundance patterns of tektites from 
these three strewn fields are 1) incorporation of IC iron 
meteorites as impactor or 2) fractionation of PGE 
during impact processes. 
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