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With apologies to Rudyard Kipling’s 
Just So Stories 

How the Elephant got his trunk 
 
 



Part 1. How the Magondi Belt got 
its length 



The Palaeoproterozoic 

Magondi Supergroup, 

ZImbabwe 







•   

• Generalised stratigraphy, lithology and environments of the Magondi Supergroup. 
•    

• Group Lithology   Environment 
• ___________________________________________________________________________________________________________ 
•   

• Piriwiri graphitic schists, wackes,   Deep marine, 
•   cherts, siltites, phyllites,  distal shelf, 
•   greywackes, agglomerates, andesitic continental slope, 
•   to felsic lavas, tuffs and agglomerates, submarine fan 
   dolomites, massive sulphides, Mn beds 
•   

• Lomagundi conglomerates, arkosic arenites,   Marginal marine 
•   orthoquartzites, stromatolitic dolomites,  (peritidal) and 
•   banded iron-formation, striped and shallow storm- 
•   graphitic slates, felsites, agglomerates, dominated shelf 
•   wackes. 

 
• ---------------------------------------- unconformity ------------------------------------------ 

• Deweras conglomerates, arkosic arenites, siltites, Continental    
argillites, dolomites, evaporates, basaltic       alluvial  fans, braided   
lavas and pyroclastics     streams, playa       

flats, aeolian        dunes,playa lakes 
   

•  ----------------------- unconformity -------------------------------- 
• Basement Complex (Archaean granite-greenstone terrain of Zimbabwe Craton)  
• _________________________________________________________________________________________________________  
•   
•   

 



Palaeoenvironments, Deweras Group 

Playa flat, playa lake 

Alluvial fan, 

braided stream 
Archaean 

basement 

high 

Mafic intrusions and lavas 



Conglomerates in the 
Mangula Formation, Deweras 
Group 

Master et al., 2010, Precambrian Research 



Arkoses in Deweras Group with 

abundant detrital magnetites on 

trough-crossbed foresets (fluvial 

environment).  



Anhydrite-bearing dolomites, Deweras Group 

Master et al., 2010, Precambrian Research 



Lomagundi Group- post-rift sag basin carbonate platform 



Lower Dolomite, Mcheka Formation, Lomagundi Group 



Lower Dolomite, Mcheka Formation, Lomagundi Group 

 



Upper Dolomite, Mcheka Formation, Lomagundi Group 

 



Plan view of deformed domical stromatolites, Lower Dolomite, 

Lomagundi Group 





Copper Queen Cu-Zn-

(Pb)-(Ag) SHMS deposit, 

Piriwiri Group 

 

Deeper water facies 

equivalent of Lomagundi 

Group. Massive sulphides 

overlain by high δ13C 

carbonates 



Majaule et 

al., 2001 



Majaule et al., 2001 

 



Master (1991a,b, 1994) 



Kamona, Tembo, Sikazwe, Siegfried, Master, 1996. IGCP 363 Excursion Guidebook 



Kamona, Tembo, Sikazwe, Siegfried, Master, 1996. IGCP 363 Excursion Guidebook 
 



Northern continuation of  
Magondi Belt? (Master, 1991a,d; 1994) 

Magondi Belt, NW Zimbabwe 

• Deweras Group 
– Arkose, pelite, carbonates, 

mafic volcanics 

 

• Lomagundi, Piriwiri Groups 
– quartzite, dolostones, black 

shales, graphitic schists, Cu-
Pb-Zn massive sulphides 

 
– Greenschist –amphibolite 

facies metamorphism 

 

Sinda, Lusandwa and Mvuvye 
terranes, Eastern Zambia 

• Sinda, Lusandwa Groups 
-quartzo-feldspathic gneisses, 
schists, marbles, amphibolites 

 

• Mvuvye Group 
- quartzite, marbles, graphite 

schists; Cu-Pb-Zn massive 
sulphides 

-  Amphibolite- granulite facies 
metamorphism 



• The Magondi basin developed from 
continental rift to passive margin (and later to 
a foreland basin), and in the marine 
successions there are represented both 
proximal shallow water and distal deep water 
facies, and in all facies there are 13C-enriched 
carbonate rocks.  

 



2. Carbon isotope anomalies and 
use of high δ13C carbonate rocks in 

chemostratigraphic correlation 





Schidlowski, Eichmann & Junge, 1975 



Schidlowski, Eichmann & Junge, 1975 

Lomagundi Carbon Isotope 

Anomaly 

0 ±  2‰ 

VPDB 



Schidlowski, 
Eichmann & 
Junge, 1976 
 



In a reconnaissance isotopic study of global Precambrian carbonates, by 

Schidlowski et al. (1975), the carbonate rocks of the 

Lomagundi Group were found to be the most 

isotopically anomalous regional carbonate province in 

the world, being very enriched in 13C, with an average δ13C value 

of +8.2‰ VPDB.  
 

Subsequent work in the Magondi Basin has shown that high δ13C 

carbonates are also present in the continental rocks of the 

underlying Deweras Group.  
 

This isotopic anomaly has now been recognized 

globally in carbonate rocks deposited in the time 

span 2.24-2.06 Ga.  

 

It is known as the Lomagundi Carbon Isotope 

Excursion 
 



Schidlowski et al. 1975 



Schidlowski et al. 1976 



Karhu & Holland 

1996 



Karhu & Holland 1996 



Melezhik et al. 1999 



Bekker et al. 2003 



Master , Bekker & Karhu, 2013, Chemical Geology 



Use of high δ13C 

carbonate rocks in 

chronostratigraphic 

correlation 



3. How the Magondi Belt lost its 
length 





Master (1991a,b, 1994) 





Carbonate rocks 

in E Zambia 

(Mvuvye & 

Chindeni 

marbles):  

δ13C = -1.3 to 

+1.21 ‰ VPDB 

Therefore these 

marbles do NOT 

correlate with 

Magondi Belt 



Johnson et al. (2007). Journal of 
Geology, 115, 355-374. 

Southern Irumide Belt,  
Zambezi Belt and  
Zimbabwe Craton 

De Waele et al., 2003, Geology 



Johnson et al., 2007. 

Zambezi Belt- a suture zone during Gondwana amalgamation 



Conclusions 

• Carbon isotope analyses of marbles from the 
Petauke and Nyimba districts of Eastern Zambia 
(Sinda, Lusandwa and Mvuvye Groups) do not 
show the enrichments in δ13C which are 
characteristic of the Magondi Supergroup 
carbonate rocks.  

• The Magondi Belt did not extend further north 
than the Zambezi valley escarpment- it is 
separated from Eastern Zambia (“Southern 
Irumide Belt”) by a Neoproterozoic (“Pan-African” 
suture 
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