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Abstract - Twenty-three individud georgiaites have
been andyzed for trace eement abundances by laser
ablaion ICPMS. These data show tha georgiaites are
compositionally distinct from other tektite groups.
Compared to indochinites, bediasites, and moldavites (IBM
tektites), georgiates are less enriched in LREE/HREE, have
gmdler Eu anomdies, lower LalSc, Th/Sc, and La'Th, and
higher Rb/Cs ratios. Trace dement characterigtics of IBM
tektites ae condgent with targets composed
predominantly of post-Archean upper crustal sediments
[12]. In contragt, the geochemicd characterigtics of
georgiaites suggest an additional component in their target
which has compostional cheracterisics more Smilar to
Archean-type crust. Good correlations of refractory trace
element rdios (eg., Ba'Y) with mgor element compaositions
show that compositional variations within the georgiaite
group are caused by mixing of compostiondly distinct
components from the target stratigraphy rather than loss of
S by volatilization.

Introduction - Eocene age tektites are common in
southeastern North America Like other tektites, they are
certainly products of terrestrid meteorite impact, but the
details of ther origin, including the location of their parent
crater and compostion of the target rocks, are poorly
understood. A recently discovered crater  benegth
Chesapeske Bay has been proposed as a possible source for
the North American tektites [2,34,5]. Georgiaites are
characterized by high-silica compositions (Fig. 1) which are
distinguished from other tektite groups by their low AloO3
contents and high Na/K ratios [2]. We have andyzed 23
individua georgiaites, 2 indochinites, and a moldavite for
their trace eement compositions by laser ablation ICPMS
to define the geochemicd characteristics of georgiaites, and
to congrain the nature of their source. These are the same
georgiates for which magor element data were reported
previoudy [5].

Results - Average trace dement compostions of the
georgiates, 2 indochinites, and a moldavite are given in
Table 1. Anayticd procedures for the laser ablation
ICPM S andlyses are described by [6]. For this study, 3to 6
spot analyses were performed on eech tektite using 44Ca as
an internad standard and the NIST 612 glass for externd
cdibration of relative dement sendtivity. 24 determinations
of the 612 glass as an unknown during the course of this
study demondrate a precision of 2-4% for dl dements and
an accurecy of 2% for the average of these andyses
relaive to the calibration vaues.

Like other tektite groups [1,2], georgiates have arange
of compositions with good correlations between mgjor and
trace dement abundances (Fig. 1) [5]. Both mixing and loss
of S by voldilization have been suggested as mechanisms
to account for the compositiond variations within tektite
groups [2]. For the georgiaites, the good corrdaions among
refractory trace dement raios and mgor eement
compositions (Figs. 1, 2) suggest that these trends are more
likely to result from mixing of different components in the
target rather than loss of Si.
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Trace dement abundances show that georgiaites are
digtinct from other tektite groups (Tables 1, 2; Fig. 3). The
REE patterns of IBM tektites (Fig. 3) clearly show that
these impact glasses formed by mdting of upper crusta
sadiments [1, 2]. LalTh, La/Sc, and Th/Sc ratios, which are
diagnogtic indicators of post-Archean upper crust [7], are
also consgtent with this interpretetion (Table 2). Rb/Cs
ratios of indochinites and moldavites are ~10-20 (Table 2),
which are typica vaues for upper crusa sediments[8]. In
contrast, georgiaites have REE patterns characterized by
less enrichment of LREE/HREE and a smdler Eu anomdy
(Fig. 3), which are features associated more with Archean
upper crust rather than post-Archean sediments (Table 2).
LaTh-Sc abundances of georgiaites dso suggest the
presence of a component in the georgiates tha is
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compositiondly similar to Archean crust (Fig. 2, Table 2).
For example, LalTh ratios of georgiaites are identicd to that
of the Archean upper crust, whereas LalTh ratios of
moldavites and indochinites closely match that of post-
Archean sediments (Table 2). Th/Sc and LalSc ratios of
georgicites are lower than those of moldavites and
indochinites, and intermediate between those of Archean
and post-Archean crugt (Table 2, Fig. 2).
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Rb/Cs ratios of georgiaites range from 38-52 (Table 2).
These vadues are higher than those of most upper crusta
sediments, either Archean or pogt-Archean, which cluster
around 10-20. The Rb/Cs of primary Archean crud is
poorly known, but it appears to be around 35-85 [9]. In
generd, cryddline crugd rocks tend to have higher Rb/Cs
than sediments [9], so the rdativdy high Rb/Cs of the
georgiates may beindicating crydtdline rocksin their target
gratigraphy, and would be consstent with a component of
Archean-type crust in these tektites. The Chesapeske Bay
crater gpparently penetrated crystaline  Precambrian
basement [3], and partialy melted basement fragments have
been found in the Exmore breccia associated with the
Chesapeske Bay crater [10], perhaps providing alink to the
compositiona characteristics of georgiaites.
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Table 1. Trace dement compostions of georgiaites,
indochinites (IN), and a moldavite (MO) by laser ablation
ICPMS. All datain ppm.

Georgiaite (n=23) IN IN MO
meen 1s EA TM102 EA

< 8.7 10 132 129 6.6
Y, 45 7 73 79 26
Co 7 1 1 12 6
Ni 6 2 14 18 1
Rb 76 5 109 122 140
S 163 8 134 133 170
Y 182 18 314 311 223
Zr 187 14 316 309 305
Nb 81 0.7 197 193 83
Cs 17 0.2 58 6.7 140
Ba 572 25 395 404 891
La 211 20 40.8 414 329
Ce 46.2 40 824 834 67.0
Pr 5.32 051 9.37 9.50 7.84
Nd 20.6 20 352 355 20.7
Sn 4.07 043 6.72 6.88 5.80
Eu 0.99 0.09 125 131 103
Gd 344 040 5.85 5.75 4.65
Dy 322 031 5.46 557 444
Ho 0.67 0.07 112 112 0.77
Er 187 0.20 29 320 209
Yb 191 0.17 318 314 218
Lu 0.29 0.03 045 047 031
Hf 4.6 04 84 80 78
Ta 057 0.05 139 140 0.74
Th 58 05 16.0 164 143
U 15 0.1 21 24 26

Table 2. Key trace element ratios of tektites and continental
crust. Georgiaites (GA), indochinites (IN), and moldavite
(MO). Archean (AC) and post-Archean (PA) upper crust
from [7] except Rb/Cs for post-Archean sediments [8] and
Archean crust [9].

GA IN MO AC PA
LaTh 36 25 23 35 28
ThSe 0.7 12 22 04 10
Lalsc 24 31 50 14 2.7
LalYb 110 130 151 100 136
EwWEw 081 062 060 0.99 0.65
Rb/Cs 44 19 10 3585 19
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