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A NEW UREILITE: PRELIMINARY DATA ON NUEVO MERCURIO (B). A.H. Treimanl 
and J.L. Berkley2. lSN-21, NASA/JSC, Houston TX 77058. 2Dept. of Geology, SUNY College, 
Fredonia NY 14063. 

In the strewn field of the Nuevo Mercurio chondrite fall (Zacatecas, Mexico), a single non- 
chondritic stone was found in 1991. Initial examination suggested that it is a ureilite, which is 
confirmed here. The name Nuevo Mercurio (b) has been proposed to the Nomenclature 
Committee of the Meteoritical Society for this new ureilite. 

PETROGRAPHY: The primary mineralogy of Nuevo Mercurio (b) is olivine, pigeonite 
pyroxene and graphite; core compositions of the silicates are Fo78-80 and En7~-74Wog (Table 1). 
Olivines become variably more magnesian, to F088.6 at their rims. Iron sulfide and metal are 
present. only as minute inclusions in oliuine andpyroxene. Diamond was-nst obserued, h u t i t s  
presence is suggested by the reported slowness in sawing and polishing. The olivine and 
pyroxene are subhedral to anhedral, 0.5-2 mm across with straight-to-curving grain boundaries 
and common triple-junction grain boundaries near 120°. Rarely, olivines poikilitically enclose 
pyroxene. Graphite occurs as euhedral, elongate laths to 1 mm x 0.3 mm, most commonly 
situated at silicate grain boundaries. However, graphite euhedra are also common within the 
silicate phases (Figure 1). One cluster of graphite crystals appears to radiate from a common 
center (Figure 2). Effects of shock are limited to lamellar twinning of pigeonite, strain- 
dispersion of extinction angle in silicates, and presence of diamond. 

The meteorite is weathered, with "iddingsite" + hydrous iron oxides along grain 
boundaries, in cracks through mineral grains, and as dustings within the rims of olivine grains. 
Grain boundary alterations contain up to 1% NiO. Euhedral calcite and microcrystalline silica 
are associated in uncommon fillings of cavities and cracks. 

CLASSIFICATION: The mineralogy of Nuevo Mercurio (b) [olivine, orthopyroxene, and 
graphite] suggests that it is a ureilite. The mineral compositions are consistent with Group 1 
(like Kenna) ureilites [I]. Mg-enriched rims are common in ureilite olivines, and are 
interpreted to be a result of in situ reduction [I]. The dustings of rust in the olivine rims in 
Nuevo Mercurio (b) probably represent rusted metal formed during that reduction-event. Ni- 
rich metal is common among silicate grains in unweathered ureilites [I]; in Nuevo Mercurio (b), 
this original metal is probably represented by the Ni-rich rust. Shock effects are within shock 
facies I of [2]. Shock was so light that the euhedral graphite crystals, mechanically weak, have 
not been disrupted (Figure 2). Nuevo Mercurio (b) is unique in containing euhedral graphite 
crystals within its silicate grains; the only other ureilite with euhedral graphite, ALHA78109, 
has the euhedra only along grain boundaries [3]. 

PETROGENESIS. Almost all element ratios from core mineral compositions are consistent with 
the systematic relationships outlined in [4], suggesting that Nuevo Mercurio (b) was formed by 
the same general petrogenetic processes as the other ureilites. Abundances of Cr are lower than 
predicted, which may represent a problem with microprobe standardization. By mineral 
composition, Nuevo Mercurio (b) is most similar to RC027 [4], but is texturally distinct. 

A continuing controversy about ureilites is whether they are best treated as igneous 
cumulates [1,4] or as residues of partial melting [5,6,7]. Two features in Nuevo Mercurio (b) 
are inconsistent with partial melting at depth [5,6]: presence of a radiating cluster of graphite 
euhedra (Fig. 2); and presence of, graphite euhedra within olivine and pyroxene (Fig. 1). The 
graphite euhedra (Fig. l ) ,  particularly as sprays (Fig. 2) suggests rapid growth in a fluid 
medium, weak enough to allow unimpeded crystal growth (vis [7], Fig. 2e). The combination of 
rapid, unimpeded growth may be difficult to achieve in partial melting, but is reasonable and 
expected for crystal growth in an magma body. The presence of graphite euhedra within 
silicate grains is easily explained within the cumulate model: graphite was the first solid phase 
to crystallize, and was incorporated into the later, more voluminous silicate phases. During 
partial melting deep in a planet, textural equilibrium would be approached and inclusions would 
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be rare. Graphite crystals would be (become) anhedral and concentrate at grain boundaries, as 
the surface energy of graphite is much lower than those of olivine or pyroxene [8, p.1481. 
Thus, we interpret Nuevo Mercurio (b) as a cumulate from a melt that was co-saturated (or 
nearly so) in graphite, olivine, and pigeonite. Graphite crystals grew rapidly as euhedra and 
sprays of euhedra, which were then included in silicate phases and concentrated with them in 
an igneous cumulate rock. 

This work was conducted under NASA PMG grant NAG 9-82 to Berkley and an NRC Senior Fellowship to Treiman. We 
are grateful to R. Farrell (Bethany Sciences, Inc.) for graciously providing a sample of the meteorite. 
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Figure 1: BSE Image: Euhedral 
graphite (black) enclosed in 
pigeonite anhedron; Olivine (0 )  
recognized by variable brightness. 
Bright lines are rust, which penetrate 
along cracks and cleavage planes. 
Bright dots are metal/sulfide 
inclusions, associated with Fe- 
depleted pyroxene along aligned 
along healed fractures. Scale 100 pm. 

Table 1: EMP/WDS Compositions. 
Olivine Pyrox 

Core Rim Core Rust 
Si02 38.56 39.89 54.96 6.62 
Ti02 0.01 0.00 0.06 0.00 
AI2o3 0.04 0.03 0.88 0.47 
Crz03 0.49 0.55 0.91 0.09 
FeO 19.91 13.29 11.78 71.53 
NiO 0.02 0.03 0.01 1.05 
MnO 0.42 0.56 0.41 0.50 
MgO 40.71 45.90 26.73 0.85 
CaO 0.35 0.40 4.28 0.69 
Na20 0.01 0.01 0.07 0.04 
K 2 0  0.00 0.00 0.00 0.00 
Tot 100.52 100.66 100.09 81.84 

Figure 2: Radiating graphite euhedra (black) 
enclosed in rim olivine. Scale bar 100 pm. 
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