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Introduction: The origin of spherule-rich layers, occurring 

in the transition from Fig-Tree to the Onverwacht group of the 

Barberton Greenstone Belt (South Africa) [1,2], has been the sub-

ject of intense debate over the last decades. Our study focuses on 

spherule layers that have recently been recognized in the drill 

core CT3 in the northeastern part of the Barberton Greenstone 

Belt (Kaapvaal Craton at the grid location 25°          S, 31°    

       E). We aim to determine their diagenetic and metamorphic 

history and to assess their possible impact origin by petrographic 

and geochemical as well as Os isotope analyses. Spherules are 

characterized by textural types, following [3].   

Methods: Spherules were analyzed using SEM in Berlin; 

separates were prepared for geochemical (including PGE) anal-

yses by INAA [4] and isotope dilution in Vienna. Additionally, 

Os isotopic studies [5] were performed at the University of Vien-

na. 

Results: Spherule bearing layers are intercalated by shale, 

chert, carbonates, and sulfides. Spherules typically exhibit varia-

ble size distributions and vary in composition, texture and shapes. 

Additionally, vesicles have been observed in the central and rim 

portions of the spherules. The spherules have mostly secondary 

mineral compositions. Spherule-bearing samples and those with-

out spherules behave complementary with respect to their Os 

concentration and isotope systematics: whereas samples without 

spherules typically exhibit radiogenic 187Os/188Os values (up to 

~1.1) and low Os concentrations (~0.2 ppb), spherule-bearing 

samples are unradiogenic (187Os/188Os between 0.11 and 0.16), 

with Os concentrations of up to ~600 ppb. 

Discussion: The secondary mineral compositions of K-

feldspar, quartz, phyllosilicates, and carbonates result from al-

teration. Also present are sulfates, sulfides, and Fe-Ti oxides. As 

a primary phase, Ni-rich chromites have been observed and will 

be presented in a companion study (Mohr-Westheide et al.). 

Spherule shapes, such as teardrops or dumbbells, as well as vesi-

cles, point toward an impact origin [6]. Additionally, the presence 

of deformed spherules could be due to tectonic overprint, or a 

primary feature. Spherule-bearing samples typically exhibit 

komatiite-like Os isotope compositions [7], potentially obscuring 

meteoritic Os isotope signals. However, high Os concentrations 

of up to several hundred ppb, roughly correlating with spherule 

abundance distributions, confirm earlier results [8] and most like-

ly point toward an extraterrestrial origin. At the conference we 

will present additional Os isotope and HSE data.  
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