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In the Barberton Greenstone Belt (BGB), four spherule hori-

zons (3.47-3.2 Ga; S1, S2, S3 or S3+S4), are currently consid-

ered the oldest known remnants of large bolide impacts onto 

Earth. Thus, the Archean spherule beds allow to investigate the 

intensity and environmental effects of the impact bombardment 

onto the early Earth. The spherules in these layers are interpreted 

as molten impact ejecta and condensation products from impact 

plumes [1], or ejecta from impact craters that were melted during 

atmospheric re-entry [2]. Spherule layers in the BGB have been 

extensively modified by sedimentary, diagenetic, and metamor-

phic processes [e.g., 3], leaving, for example, questions regarding 

the number of individual spherule layers.  

In a 22 cm thick core interval encountered between 511.29-

511.51 m depth in the ICDP BARB 5 drill core 0.3 to 2 mm sized 

spherules occur in four layers each about 4 cm thick. A further, 4 

cm thick, spherule layer 5 occurs at 512.30 m depth. Layers 1-4 

are separated by <1.5 cm thick shale beds, and between the four 

layers and the additional spherule layer sample occurs a sequence 

of cm- to dm-wide shale and chert layers. Cross-lamination is 

observed in the interval between layers 1 and 2. This spherule-

layer-bearing interval stratigraphically occurs in the interval host-

ing previously studied spherule layer S3/S4 or could represent a 

different unit. The chemical compositions of the spherules have 

been almost completely changed by alteration, but some primary 

characteristics, including the total amount of spherules, the 

spherule sizes, their shapes, and some mineralogical features are 

preserved.  

We have characterized the shapes and the size of the different 

types of spherules by optical and electron microscopy. The 

spherules on top of layer 1 are strongly sheared; generally un- or 

only slightly deformed spherules compose layers 2-4 and the ad-

ditional spherule layer beneath. Statistical analysis of the appar-

ent spherule size did not show sorting of the individual spherule 

beds. The average spherule size in the spherule intersection at 

512.30 m depth might be only marginally increased in compari-

son to the 4 spherule layers above. But, in general, spherules in 

all layers are invariably diverse in size (0.27-2.03 mm) and do 

not show gradation – in contrast to studies of spherule occurrenc-

es in this stratigraphic interval from other locations. Thus, grain 

size statistics that do not significantly indicate regular decrease of 

spherule sizes from layers 1 to 4, by themselves, do nor support 

the assumption that these 4 separated layers represent a single 

impact bed disrupted by high-energy waves. 

 Additionally, in drill core CT3 from the northern BGB not 

less than 17 spherule layer intersections have been observed over 

a stratigraphic interval of 150 m. Petrographic characterization 

including determination of the size of the spherules and spher-

ule/matrix ratios is currently in progress. Some results will be 

presented at the conference about this core as well. 
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