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Lodran is interpreted as a residue of partial melting of a 

chondritic protolith known to resemble iron-rich H-chondrites in 
terms of their chemical and mineralogical compositions [1]. The 
principal arguments are the likely removal of plagioclase and the 
depletion of most incompatible trace elements. However its 
magmatic history is not clear. If the protolith is an iron-rich H 
chondrite, the silicate mineralogy, before melting, will be 
dominated by olivine, low-Ca pyroxene and albitic plagioclase. 
However previous authors have not succefully interpreted 
petrographic systems between Albite and Anorthite. To 
understand the partial melt process in chondritic protolith, one 
has to focus on the Fo-Ab-SiO2 system [2, 3]. In this system, 
melting begins at 1062°C for the En-Ab-SiO2 eutectic. Melting 
then progresses along the En-Ab cotectic until it intersects the 
Fo-En peritectic at 1098°C. Then all remaining albitic plagioclase 
is consumed and the melt fraction is around 15wt%. The melt 
produced is not basaltic but dacitic (65%SiO2). This composition 
is hardly controlled by the albitic component which itself is 
controlled by sodium volatility during melting [4]. Melting can 
continue along the En-Fo peritectic but the melt stays silica-rich 
(60wt% SiO2 for 50wt% melt fraction). For Lodran the questions 
are: When or at what temperature the plagioclase component is 
removed or extracted from the crystal mush? Does melting 
continue beyond? To obtain the same Fo-En modal proportion 
with batch melting, the temperature needs to reach more than 
1350°C at 50-55wt% melt fraction. But can such melt fraction be 
preserved during melting related to volatiles overpressure in the 
Lodran protolith [5]? Probably it occurs as fractionated melting 
with the latest melts highly depleted in volatile components. 
Indeed, the occurrence of numerous olivine inclusions associated 
with diopside in low-Ca pyroxenes seems illustrate that after 
have reach the thermal maximum, a silicate melt is present and 
reacts with olivine phenocryst along the peritectic reaction 
Liq+Fo=> En. With regards to these petrologic arguments, new 
analyses by femto-second laser ablation coupled with ICPMS 
have been done on silicates and phosphates. Lodran whole-rock 
has been reconstructed using these data and the modal 
abundances, and is in a good agreement with previous study [6]. 
New insights in the petrology and trace element contents in 
silicates of Lodran show that the behavior of some  trace 
elements (particularly HFSE) during partial melting seems 
different to that we know from the earth’s mantle. 
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