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TAGOUNITE 084: A NEW TYPE 3 CARBONACEOUS CHONDRITE WITH AFFINITIES TO THE BOTH THE CR AND CV GROUPS. C. L. Smith, M. Gounelle and S. S. Russell, Mineralogy Department, The Natural History Museum, London, SW7 5BD, U.K. C.L.Smith@nhm.ac.uk.

Introduction: Mineralogical and petrographic investigation of the new carbonaceous chondrite Tagounite 084* (provisional name) -Tag 084- (BM2000,M.29), reveals that this sample has close affinities with both the CR and CV carbonaceous chondrite groups.  Tag 084 is anomalous compared with both the CRs and CVs and may represent primitive solar system material transitional between the currently recognised CR and CV chondrite groups. 

Results: Petrographic examination by optical microscopy reveals a chondrule-matrix ratio of approximately 1:1.  Chondrules range in size between approximately 250 μm and 2 mm in diameter. Chondrules are mostly irregular in shape and are predominantly Type 1 POP or PO in texture.  Olivine within chondrule cores is MgO-rich and has average Fo98.8.   Compositions of low-Ca pyroxene within chondrules are also MgO-rich with average En96.5 Wo1.2.  The observed chondrule morphologies and compositions agree with previously reported values for CR chondrites [e.g. 1, 2] and, whilst similar to those described for CV chondrites, do not show the compositional range in olivine commonly displayed by the CVs [2].  Chondrules often display second-generation rims of fine-grained olivine and pyroxene around the cores.  Many of the rimmed chondrules show abundant metal towards the edge of the core zone and within the rims themselves, similar to those described in a CR3 chondrite [3].  Seven refractory inclusions were found within a 104mm2 polished thin section of Tag 084.  Three of the larger refractory inclusions are 200-300 μm in size and all are composed of nodules of spinel (FeO =<1.65 wt%) surrounded by Ca-Al-Ti-rich pyroxene (Al2O3 = 12.9, TiO2 = 4.0 wt%) and Al-rich diopside (Al2O3 = 7.7 wt%) and are typically mantled by olivine (Fo~96).  These are similar to the spinel-pyroxene aggregates previously described in CR chondrites [1]. Four amoeboid olivine aggregates are also found containing olivine Fo~97 and Al-rich diopside (Al2O3 = 7.5 wt%).  Importantly, melilite is absent from any of the refractory inclusions yet observed, a fact that differentiates this sample from typical CR and CV chondrites [2].  Matrix is composed of very fine-grained material (micron-scale) and, in addition to silicates, contains both irregular and angular metal and troilite grains.  Approximately 2-3 vol% of matrix is composed of metal/troilite, which is lower than reported values for CR chondrites although similar to values for CV chondrites [1]. Metal grains within the matrix are very rich in Ni (~48 wt%), unlike the CR chondrites [1], although similar to reported values for some metal within Vigarano [4].  Phyllosilicates were not observed within the matrix material.  

 Summary: Tag 084 shows affinity with the CR clan in respect of its chondrule type, texture and composition and also in its chondrule/matrix ratio. The abundance and type of refractory inclusions is again more similar to the CR chondrites, although unusually melilite is not observed in any refractory inclusions in this sample.  However, unlike the typical CR chondrites, Tag 084 does not contain phyllosilicates within its matrix.  Ni abundance in metallic grains shows similarities with CV chondrites.  We suggest that Tag 084 may represent a new class of type 3 meteorite, with transitional characteristics between the CR and CV groups.

*This sample is not the same as NWA 1152 listed in MetBull 86 (2002). 
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