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THE METEORITIC COMPONENT OF IMPACT MELTS FROM EUROPEAN
IMPACT CRATERS.
H. Palme*, W. Rammensee* and U. Reimold**
*Max-Planck-Institut fiir Chemie, 6500 Mainz, F. R. Germany
**Institut f. Mineralogie, Universitat Miinster, 4400 Miinster, F.R.Germany

Impact melt samples from 5 European craters (Lappajdrvi, Sadksjarvi, Mien,
Dellen and Rochechouart) have been analysed for siderophile elements by using
a new analytical technique. The neutron irradiated samples are equilibrated
with metal at high temperatures. The metal is then physically separated, dis-
solved and counted on a Ge(Li)-detector (1). This allows rapid analyses of
siderophiles at only moderate neutron fluxes. Results are presented in Table1.
A1l impact melt samples contain at least 1 ppb Ir. Iridium concentrations of
basement rocks at Lappajdrvi and Sddksjarvi are much lower than this (2,Tab.1).
Since the composition of impact melts at the 4 craters in the Fennoscandian
shield are rather similar (3), we conclude that there is a meteoritic contri-
bution in the impact melt of all 4 craters. A significant meteoritic contri-
bution to Rochechouart melts has already been demonstrated (4).

" Lappajdrvi: The melt at Lappajarvi is chemically homogeneous with respect
to meteoritic as well as non-meteoritic elements (5,6). Iridium concentrations
do not exceed variations of about a factor of two (6,2,Table 1). The high Re
concentrations of two impact melts (2) have also been found in three addition-
al samples (Table 1). We have not found the source of the Re excess among the
three types of basement rocks (7). The well defined mean Ni/Ir ratio of 5 sam-
ples (Table 2) is very near to the Orgueil value, but also within the range of
H-chondrites. From the available evidence: Ni/Ir (Table 2), Co/Cr between H-
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possibility is a stony-iron meteorite. Fig.1 shows that in general pallasites
have much too high Ni/Ir ratios, while mesosiderites have too low ratios,how-
ever, marginally reaching the Sadaksjarvi ratios. More basement rocks will be
analysed to clarify these points.

Mien and Dellen: Because only one sample has been analysed so far from

“these craters not much can be said. The concentrations of the first 6 elements

of Table 1 are surprisingly similar in Mien and Dellen. From the data of the

other craters on the Fennoscandian shield one must conclude that 1 ppb Ir in-
dicates the presence of a meteoritic component. The Ni, Co and Cr values are,
however, in the range of the basement of the other craters. More analyses are
needed to demonstrate Ni, Co and Cr excesses.

Rouchechouart: The six impact melt samples (Table 1) come from 4 different
locaTities within the crater. Janssens et al.(4) have already found large en-
richments of siderophile elements in Rochechouart melts. However, interelement
ratios among siderophile meteoritic elements are heavily disturbed, presumably
due to weathering. This makes the assignment of the projectile to a certain
meteoritic group rather complicated. Janssens et al.(4) have suggested a IIA-
iron meteorite as the most plausible choice for the projectile. However, the
data of Table 1 do not confirm this assignment, they rather support the find-
ing of Horn and E1 Goresy (8), who suggest that the projectile was achondrite
not an iron meteorite:

1.) The Ni-Cr relationship (Fig.2) shows a rough correlation of Ni and Cr

“in the melt samples. The Ni/Cr ratios lie between the ratios of the small me-
tallic particles (8) and chondritic ratios.
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2.) Ni-Ir ratios in melt samples are so variable that a chondritic Ni/Ir
ratio cannot be excluded (Fig.3). In fact, our data come much closer to the
chondritic ratio than those of Janssens et al.(4). Figs.2 and 3 indicate that
some bias may arise by taking only samples from one place. Since weathering
may have caused the large scatter in interelement ratios, rocks from each
locality may have their characteristic imprint of weathering.

3.) Not only the low Au but also the low Os concentrations (Tablel,(4))may
be caused by weathering. One heavily weathered Brent sample shows depletion in
Os and Au (10).

Summary: This and earlier results have clearly shown the dominant role of
impact meTt as the main carrier of meteoritic material at large terrestrial
impact craters:

1.) The coherent melt sheet, if present, always has the highest concentra-
tions of siderophile elements. This has been observed at Clearwater East (10),
Lappajarvi (5,6), Saaksjdarvi (Table 1), Brent (12) and Rochechouart (4).

2.) The meteoritic component seems to be fairly homogeneously distributed
within the melt sheet. This corresponds to the chemical homogeneity of themelt.
Since siderophile meteoritic elements are usually concentrated in very minor
phases (FeNi,FeNiS) some inhomogeneity may arise from local concentrations of
these elements. This is best demonstrated at Clearwater East where one part of
the melt is practically free of Ir, while the meteoritic Cr is only slightly
lower than in the bulk melt (11). Secondary alteration is another source of in-
homogeneous distribution of meteoritic elements (4,9). Both processes can lead
to distortions of meteoritic element ratios.

Melt bearing mixed breccias (suevitic melt) have been found to be free of
meteoritic component in Brent and Lappajarvi samples (12,5).

3.) The fraction of meteorite in impact melts may be as large as 10 % (11).
The assumption that the meteorite is "dissolved" in the impact melt, together
with estimates for the amount of melt, allows to calculate impact velocities
(13). The obtained velocities are reasonable (10).

4.) So far 5 chondrites have been found as projectiles of large terre-
strial craters with coherent melt sheets: Clearwater East (10), Brent (9),
Lappajarvi (5,2), Rochechouart (8) and Wanapitei (14); perhaps one stony-iron
(Sadksjdrvi) and one achondrite (Nicholson Lake (14)) have been identified by
enrichments of meteoritic elements in impact melts.

Impact melt sheets without a meteoritic signature (e.g. Mistastin (15,10),
Manicouagan (10) may be produced by achondrites. There is, however, the pos-
sibility that iarge parts of the impact melt sheet remains uncontaminated by
meteoritic material. The problem is especially obvious at Clearwater West (10).
The evidence for iron meteorites is more circumstantial (14).
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Fig.2: Wasson,J.T. et al.(1974) GCA 38, 135; Davis, A.M."(1977) PhD. Thesis.
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