The Isua supracrustal rocks of West Greenland have
been in international focus ever since their earliest Archaean
age was demonstrated in the early 1970s. For years they
were highlighted as the Earth’s oldest rocks. Although the
‘oldest rocks’ tag has now passed elsewhere, the well-
preserved Isua supracrustal sequence still attracts research
projects directed towards understanding the Earth’s his-
fory.

This note refers to one such project, carried out by the
Geological Survey of Greenland in collaboration with
Centre de Recherches Pétrographiques et Géochimiques,
Nancy, France, concerning the recognition of cosmic ma-
terial in the Isua rocks. Field work in 1993 concentrated
on detailed sampling of a chert sequence.

The concept

- All models of Earth formation and evolution invoke the
accretion to the forming Earth of meteoritic objects of
various sizes (Wetherill, 1990), but there is no consensus
on the timing of this process. Some models require a rapid
accretion, i.e. within a few hundred million years from
Earth formation, while others assume a more continuous
accretion process during the first 1000 million years of
Earth history. Any direct proof of collision between extra-
terrestrial material and the Earth during the Early Archaean
is presently lacking (Shoemaker, 1983). The discovery of
meteorites or fragments of meteorites in Early Archaean
rocks would therefore be of great importance in constraining
models of the accretion process.

Material of cosmic origin is frequently found on Earth,
either in the form of meteorites or as meteoritic dust. In
modern deep-sea sediments tiny spheres originating from
meteorites are found (Blanchard et al., 1978), and in some
of these spheres relict mineral grains may be present, i.e.
grains which were not melted before ablation from the
parent meteorite. Among the mineral grains identified is
chromite (Blanchard et al., 1978).

The amount of cosmic material being deposited on the
Earth’s surface today is very small, compared with the early
period of the Earth’s history. The last major meteoritic
bombardment which hit the Earth-Moon system took
place 3900 to 3800 million years ago (Papanastassion &
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Wasserburg, 1971, 1972). This is very close or perhaps
coeval with the formation of the Isua supracrustal belt
(Fig. 1) about 3800 million years ago (Moorbath ef al.,
1973).

The Isua supracrustal belt comprises mainly mafic vol-
canic rocks such as pillow lavas, intercalated with chemical
precipitates such as chert, a banded iron-formation and
carbonates; also present are felsic pyroclastics and ultra-
mafic metasediments. The Isua sediments were probably
deposited on an ocean floor under conditions resembling
modern deep-sea sedimentation. Subsequent to deposition
the Isua rocks were deformed and metamorphosed under
amphibolite facies conditions.

Search for meteoritic material

The first traces in the Isua supracrustal rocks of sup-
posed meteoritic material were found in 1979; these are
tiny chromite grains of the order of 15 t0 40 | in size in the
Isua iron-formation (Fig. 2). The chromite grains occur
as inclusions in magnetite grains in different facies of

Fig. 1. Map showing location of the Isua supracrustal belt.
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Fig. 2. Chromite grain about 20 | across, enclosed in magnetite
in the Isua iron-formation.

iron-formation. They have a peculiar chemical composition
with ZnO contents up to 1.66%, which is comparable
to chromite grains lound in iron-meteorites (Bunch er al.,
1970). Although the chromite grains have reacted chemi-
cally with the surrounding magnetite during metamor-
phism, the central parts of the chromite grains are believed
Lo represent the original composition. Based on their chemi-
cal composition and the low energy environment in which
the chromite grains were deposited Appel (1979) argued that
the chromite grains were of extra-terrestrial origin.

Detailed sampling was later carried out across beds of dil-
ferent facies of banded iron-formation. The samples were
analysed for major and trace elements and reveal several
significant chromium anomalies. The most chromium-rich
samples were subsequently analysed for irndium by neutron
activation, but all results were below detection limit (5 ppb).
The presence ol iridium anomalies in sediments has been
suggested as evidence for major meteorite impact cvents. A
programme involving detailed microscopic investigation of
polished thin sections from the Isua banded iron-formation
is planned.

Detailed sampling of a chert bed was carried out in 1993,
and the samples are at present being analysed for iridium.

Isotope investigations

The suggestion that the chromite grains in the Isua banded
iron-formation are of extra-terrestrial origin cannot be
resolved until unequivocal evidence is found. It is therefore
intended to undertake a survey of Mg isotope composition
of chromite grains by ion probe.
decay of Al a short lived nuclide with 7.4 x 107 years half
life. Mg isotope anomalies are present in high temperature

Mg is produced by the

minerals which condensed from the solar nebula a short time

(less than about | million years) afler the formation of Al
during the pre-solar nucleosynthesis. If no secondary
process such as metamorphism or re-melting has occurred,
anomalies will be retained in the minerals to the present day,
and can be detected by mass spectrometry or (i sifi ion
probe analysis (e.g. Lee er al., 1976: Zinner e al., 1991).
The Isua chromite grains represent a favourable case in a
search for excess **Mg because (1) they are Al-rich and
Mg-poor (Al/Mg ratic of about 100, Appel. 1979) and (2)
because chromite grains of similar composition are known
in chondrites (Bunch ef a/.. 1967).

If excess Mg is found in the Isua chromite grains, their
cosmic origin will be definitely proved. In that case, iron
probe analysis for other isotope anomalies (e.g. Si, Ti, Fe,
Cr) and trace element variation may help to place constraints
on the type of extra-terrestrial material which has impacted
the Isua rocks.
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