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In the Barberton greenstone belt, four specific 

spherule horizons, named S1 to S4, have been pro-
posed as being of impact origin [1, 2]. Zircon dating 
yielded ages of 3.47 to 3.24 Ga for these strata, with 
the S1 horizon seemingly having a coeval counterpart 
in the Pilbara craton [3]. Spherules in the Barberton 
belt are interpreted to have formed by condensation of 
global clouds of impact-generated rock vapor and to 
represent distal impact deposits far from the original 
crater sites [1, 2]. Debate has taken place as to whether 
or not there is sufficient and unambiguous evidence for 
all spherule-bearing horizons to be considered of im-
pact origin [4, 5, 6, 7]. Mostly the debate involves 
stratigraphic, petrological and geochemical arguments. 

Apart from the S1–S4 spherule horizons, a number 
of other layers with spheroidal particles of volcanic 
origin, such as accretionary lapilli, have been identi-
fied in the Barberton stratigraphy [8]. A careful study 
of these layers is necessary, because accretionary 
lapilli have been observed as an integral part of some 
impact ejecta [e.g., 9]. 

Because of widespread silica metasomatism in the 
Barberton greenstone belt, unequivocal distinction 
between spherical particles of volcanic or impact ori-
gin may not always be easy. Although chromium iso-
tope analyses clearly indicate an extraterrestrial com-
ponent in some of the spherule layers [10, 11], many 
problems concerning mainly their geochemical charac-
teristics still remain unanswered. 

However, a better understanding of the Barberton 
spherule layers is significant for a better understanding 
of early Earth evolution. Impacts by large extraterres-
trial objects are undoubtedly capable of causing major 
changes in Earth’s atmosphere, hydrosphere, bio-
sphere, and lithosphere [12]. On the other hand, ancient 
impact ejecta may also help in elucidating secular 
variations in the evolution of the Earth [13]. In this 
contribution we present a critical review of the current 
knowledge about the Barberton spherule layers, and 
highlight a number of problems with the proposition of 
frequent and large meteorite impacts during mid-
Archean times. Field data indicate that some of the 
four previously proposed impact spherule layers may 
be laterally correlative units that may have formed 
from the same impact event. Petrographic work reveals 
the presence of volcaniclastic particles associated with 
some spherule layers, whereas other layers not re-
garded as impact deposits contain clasts commonly 

observed in the spherule beds. Major and trace element 
compositions of spherule layers reflect the composi-
tion of the immediate host rocks. The existing PGE 
and chromium isotope data are difficult to reconcile 
with the current knowledge of the composition of me-
teoritic debris. A thorough discussion of these prob-
lems is necessary, before meaningful estimates of Ar-
chean impact flux and bolide diameters can be at-
tempted. 
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