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Introduction:  Recent recoveries of many hot and 

cold desert meteorites have drastically increased the 

number of Martian meteorites and now we have more 

than 30 samples classified as shergottites. Shergottites 

are generally divided into three subgroups (basaltic, 

lherzolitic, and olivine-phyric) based on petrology and 

mineralogy. In recent years, geochemical studies have 

revealed that shergottites can be divided into another 

three subgroups (enriched, depleted, and intermediate) 

based on distinct trace element and isotopic composi-

tions, that is completely independent from petrological 

subgrouping [e.g., 1]. Their redox states are closely 

related to these geochemical characteristics, and inter-

preted to reflect the heterogeneity of the reservoirs 

[e.g., 2]. Both basaltic and olivine-phyric shergottites 

show diverse mineralogy and petrology within each 

subgroup, and include all three geochemically-

classified subgroup samples. In contrast, lherzolitic 

shergottites showed nearly identical mineralogy and 

ages within the subgroup, and only geochemically in-

termediate samples were known. Recently, geochemi-

cally enriched shergottites showing close petrological 

and mineralogical similarities to lherzolitic shergottites 

were discovered [e.g., 3-6], and which revealed the 

diversity among lherzolitic shergottites in petrology 

and mineralogy [3]. These findings have generated 

reconsideration of a group name of lherzolitic shergot-

tites [7]. In this abstract I briefly summarize mineral-

ogy and petrology of these new shergottites, and pro-

pose a new group name for lherzolitic shergottites. 

RBT04262 and NWA4468, Key samples:  

RBT04262 (and paired RBT04261) and NWA4468 are 

composed of fine-grained basaltic groundmass of oli-

vine, pyroxene, and maskelynite with scattered milli-

meter-sized pyroxene oikocrysts. The pyroxene 

oikocrysts poikilitically enclose small olivine (Fo~70) 

and euhedral chromite. The oikocryts are chemically 

zoned from low-Ca pyroxene cores (En~75Wo~5) to 

pigeonite (En~60Wo~15) rims, and their edges are 

rimmed with thick augite bands (~1 mm). The abun-

dance of pyroxene oikocrysts in typical lherzolitic 

shergottites is large, and the interstitial non-poikilitic 

areas are usually much smaller, which is different from 

RBT04262 and NWA4468 (Fig. 1). The abundance of 

pyroxene oikocrysts is related to the abundance of 

maskelynite because maskelynite is dominantly present 

in non-poikilitic areas. Table 1 shows the abundance of 

maskelynite, which readily shows abundant maske-

lynite in RBT04262 and NWA4468. Except for this 

petrographic difference, RBT04262 and NWA4468 are 

most similar to lherzolitic shergottites. Their olivine 

and pyroxene compositions are slightly more Fe-rich 

than those of typical lherzolitic shergottites, but within 

the range of lherzolitic shergottites and distinct from 

other shergottite subgroups (Fig. 2). Because the dif-

ference in mineral compositions is minor, all these 

samples are likely to have followed a similar crystalli-

zation history. Their major difference is the abundance 

of cumulate phases. RBT04262 and NWA4468 origi-

nated from magma bodies with smaller abundance of 

cumulus phases than typical lherzolitic shergottites. 

As previously reported, the REE compositions of 

RBT04262 and NWA4468 are close to those of geo-

chemically enriched shergottites [e.g., 4-6]. The 

Fe
3+

/ΣFe ratios of ulvöspinels in RBT04262 and 

NWA4468 are higher than those of typical lherzolitic 

shergottites [8], which is consistent with the previous 

observation that enriched shergottites are from more 

oxidized reservoirs [e.g., 2]. Thus, it is obvious that 

RBT04262 and NWA4468 are lherzolitic shergottites 

from mineralogical point of view [3,6,7], but related to 

enriched shergottites in geochemistry [e.g., 4,5]. Since 

mineralogical and petrological classification should be 

a major grouping way, it is appropriate to classify 

RBT04262 and NWA4468 as lherzolitic shergottites 

by the present classification method. 

Problems of “Lherzolitic” Shergottites:  Lher-

zolite is an ultramafic plutonic rock with 40-90 % oli-

vine, >5% orthopyroxene, and >5% clinopyroxene [9]. 

Because the first two known lherzolitic shergottites 

(ALH77005 and LEW88516) contain >40% olivine 

and <10% maskelynite (Table 1), there has not been a 

serious problem until RBT04262 and NWA4468 were 

discovered. However, it is evident that lherzolitic sher-

gottites are not pure plutonic rocks because they are 

composed of two distinct textural areas, poikilitic and 

non-poikilitic [e.g., 3]. Although pyroxene oikocrysts 

in poikilitic areas could be formed at depth with slow 

cooling environment, interstitial non-poikilitic areas 

show basaltic textures and pyroxene exhibits clear 

chemical zoning suggestive of fast cooling environ-

ment [e.g., 3]. According to the high abundance of 

maskelynite (>10%) in RBT04262 and NWA4468, 

they are not ultramafic rocks, but basaltic rocks (Table 

1). Even in the samples with high abundance of mafic 

minerals (maskelynite: <10%), some samples contain 

less than 40% of olivine (Table 1). They are not lher-
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zolites. Another issue is the crystal system of orthopy-

roxene. Although lherzolitic shergottites contain ~5% 

of low-Ca pyroxene with Wo<5, crystallographic analy-

sis of these chemically orthopyroxene revealed that it is 

monoclinic (space group of P21/c) [3]. Therefore, there 

may be no orthopyroxene in lherzolitic shergottites.  

New Group Name for “Lherzolitic” Shergot-

tites:  The discovery of RBT04262 and NWA4468 has 

brought a good opportunity to reconsider the group 

name of lherzolitic shergottites. I propose to call them 

“pyroxene-oikocrystic” shergottites because the pres-

ence of the remarkable poikilitic texture by large py-

roxene oikocrysts enclosing olivine is a key feature of 

all these samples including RBT04262 and NWA4468. 

This name using textural characteristics is employed 

because we already have an “olivine-phyric” shergot-

tite group. This name is taken from a notable texture 

with large olivine phenocrysts. Some recent reports 

employ an “olivine-orthopyroxene-phyric” shergottite 

as the fourth subgroup of shergottites [e.g., 10]. If this 

is the case, RBT04262 and NWA4468 may be classi-

fied into this subgroup. However, orthopyroxene is 

usually present as prismatic crystals without enclosing 

olivine grains in these shergottites such as NWA1195 

[e.g., 1]. Also, the uncertainty of the crystal system of 

orthopyroxene bears a problem to use this group name 

because orthopyroxene can be easily transformed into 

monoclinic system by shock metamorphism, which is 

extensive in shergottites. Because pyroxene-oikocrystic 

texture is found in samples derived from different res-

ervoirs, the formation of this texture would be a com-

mon crystallization process from shergottite magmas. 

At present, this subgroup contains geochemically in-

termediate and enriched samples. Because three geo-

chemical subgroups are known in both basaltic and 

olivine-phyric shergottites, it is expected that geo-

chemically depleted pyroxene-oikocrystic shergottite 

may be found in near future.  
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Table 1. Modal abundances of olivine and maskelynite in "lherzolitic" shergottites. Data from [3].

ALH77005 GRV99027 NWA1950 Y-793605 LEW88516 Y000097 NWA2646 RBT04262 NWA4468

Olivine 53.8 32.1 55 38.5 52.5 40 21.6 29.6 34.4

Maskelynite 9.6 5.8 8 6.8 9.8 8.6 11.4 13.3 12.5

Fig. 1. Photographs showing the surfaces of 

ALH77005 [10] and NWA4468. Both shergottites 

display two distinct areas of light and dark colors. 

Light-color areas correpond to pyroxene oikocrysts 

(indicated by arrows), whereas dark areas show non-

poikilitic basaltic textures. ALH77005 contains lar-

ger oikocrysts with larger abundance than 

NWA4468.  

Fig. 2. Olivine compositions of shergottites. Olivines in 

RBT04262 and NWA4468 are clearly within the range of 

lherzolitic shergottites. 
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