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The metalogeny of the Madan ore field has been associated with the onset of 
early Oligocene extension-related magmatism in the Central Rhodopes of 
southern Bulgaria (Marchev et al., 2005). Pb-Zn distal skarn deposits were 
formed between 29.95-31.22 Ma (Kaiser-Rohrmeier et al., 2013, Hantsche et 
al., 2017], but little is known about the chemical evolution of the skarn system.  
 
The prograde mineral assemblage in these skarns is dominated by Mn-rich 
pyroxene, which form spheroidal aggregates, replacing carbonate lenses within 
the metamorphic basement rocks. At the Petrovitsa deposit near Madan, the 
relationship between a skarn body and a mineralized vein has been 
characterized to study the geochemical evolution of a distal skarn system. 
Sections of preserved prograde skarn were sampled for petrography, bulk rock 
chemical analysis, and pyroxene geochemistry to better understand chemical 
evolution that occurs during formation of distal skarn systems. 
 
Concentric growth bands in the pyroxene aggregates are observed at the hand 
sample and microscopic scale, and occur as variations in grain size and 
chemistry. Geochemical data from Electron Probe Micro Analysis (EPMA) and 
X-Ray Fluoresence (XRF) are presented to show variations in major element 
silicate geochemistry both at the thin-section and outcrop scale away from the 
vein. Pyroxene compositons, measured by EPMA, indicate hedenbergite 
[CaFeSi2O6]-johansennite [CaMnSi2O6] solid solution. Preliminary results show 
that alternating chemical compositions cycle between Fe-rich pyroxenes, which 
are typically fine grained (~1mm), and coarser, Mn-rich pyroxenes (~0.5 to 5 
cm) (Figure 1).  
 
Calcium data from the EPMA has been used as an internal standard for LA-
ICP-MS trace element analysis. At the coutcrop scale, whole rock geochemistry 
shows general decrease in Fe, Mg, Sr concentration away from the vein, with 
increase in Mn, Al, and Na compositions. Ongoing trace elemental analyses of 
pyroxene will be presented here for the first time.  
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Figure 1. Mn – Fe- Mg Elemental map from JEOL 8200 Superprobe at the 
University of Geneva.  
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