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In order to investigate the petrogenesis of primitive 
achondrites, we have carried out precise isotope dilution analyses 
of REE, Sr, Ba, Rb, K, Li, Ca, Mg and Fe for three new meteorites; 
(Lodranites) MAC88177, LEW88280, (Brachinite) LEW88763, together 
with analyses for Acapulco. Present results are compared with 
those of other primitive achondrites previously reported by us [I, 
21 and others. 

MAC88177 was first classified as a ureilite but detailed 
chemical, petrographical and oxygen isotopic studies suggest that 
the meteorite is a new type [3-61. As noted in [3] and/or [4], the 
chemical, modal mineral and oxygen isotopic compositions of the 
meteorite is so close to those of Yamato-74357 Lodranite. Although 
the meteorite specimens are generally very heterogenous, the esti- 
mated norm compositions of the Yamato-74357 specimen analyzed by 
us [2] is very close to those of MAC88177 reported by [3]. We 
studied -100mg chip of MAC88177. The results of isotope dilution 
analysis (Fig. 1) indicates that MAC88177 has a light-REE depleted 
(La=O.l7xCI, Lu=0.95xCI), highly fractionated REE pattern with a 
large negative Eu anomaly; CI-normalized (Eu/Eu*),= 0.34 (Eu* is 
interpolated value between Sm and Gd). The Lu value obtained here 
is similar to that reported in [6], however, our light REE abun- 
dances are much more depleted compared to the previous results 
[61. The general fractionation feature is quite similar to that of 
Yamato-74357 (see Fig. 1). 

LEX88280 is tentatively classified as a Lordranite [7]. 
Although the meteorite analyzed in this work (-100mg chip) have 
much higher metal content (35wt%) compared to that of MAC88177 [4] 
(metal + sulfide = 5 % ) ,  the compositions of lithophiles for both 
meteorites are quite similar to each other (see Fig.la). Particu- 
larly, it is worth noting that the absolute and relative REE 
abundances in non-metallic fraction for both meteorites are 
substantially identical. 

LEW88763 is classified as a Brachinite [7]. The abundances of 
major elements (Fe, Mg and Ca) and REE in the meteorite obtained 
in this work (-20mg chip) are mostly consistent with those of 
Brachina [8]; the relative abundances in both meteorites agree 
within + 0.lxCI. The CI-normalized REE pattern for LEW88763 is 
almost fiat but slightly light-REE enhanced relative to heavy REE 
of 1.5xCI (see Fig. lb). 

Among many new type of meteorites discovered recently, 
Acapulco has exceptionally a light-REE enriched pattern [9]. In 
order to confirm earlier INM results [9], we have carried out ID 
analysis. Our results are mostly in agreement with the previous 
one within the analytical errors, though Rb abundance in our 
sample is even more depleted (see Fig. lb). 

Discussion: Previously we have reported results of REE 
analyses and model calculation for Antarctic primitive achondrites 
including Yamato-74357 [2]. Applying solid/liquid partition coef- 
ficients to modal mineral compositions at 11000C, we suggest that 
the light-REE depleted pattern with negative Eu anomaly for YamatO 
-74357 is interpreted by the degree of -12% melting of chondritic 
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source material with 2xCI REE. Minor addition (<I%) of trapped 
melt to residual solid can meet with somewhat higher alkalis in 
the meteorite. Since MAC88177 (and LEW88280) have quite similar 
trace element and petrological features to those of Yamato-74357. 
they are also interpreted in terms of the similar degree of 
partial melting to that for Yamato-74357. The lack of plagioclase 
in these meteorites are considered to be consistent with the deg- 
ree of -12% melting of and almost complete removal of the felsic 
melt from chondritic source which might had 10-15% plagioclase. As 
discussed here, abundances of trace lithophiles in primitive 
achondrites are, in general, understandable in terms of relatively 
simple equilibrium melting or extensive metamorphism as envisioned 
previously [21. It should be, however, clarified if the physical 
process of the degree of melting can also meet with the presence 
of sulfide in these meteorites or not. 
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Fig. 1. CI-normalized trace element abundance patterns for 
bulk primitive achondrites. Data for Yamato-74357 are from [2]. 
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