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Introduction: Poikilitic shergottites are the most 

abundant type of martian meteorites, making up more 
than 20% of the martian meteorite collection [1,2]. 
Characterized as gabbroic and/or lherzolitic rocks, the 
poikilitic shergottites are likely representative of a ma-
jor lithology of the martian crust [2–5]. Poikilitic sher-
gottites have a bimodal texture: one texture is poikilitic 
and representative of slow-cooling at depth, while the 
other texture is non-poikilitic (interstitial) and repre-
sentative of faster cooling during magma ascent [4]. To-
gether, these textures can represent a complete evolu-
tionary path for the parental magma from the crust-man-
tle boundary up to shallow depths [2,4]. The composi-
tions of most parental melts and their links to the poi-
kilitic shergottites, which are the focus of this study, 
have yet to be determined. The relation of the poikilitic 
shergottites to the other shergottite subgroups is poorly 
understood. As olivine forms early in poikilitic sher-
gottites, and occurs in both poikilitic and non-poikilitic 
textures, melt inclusions (MI) hosted in olivine may be 
used to constrain the parental melt and magmatic evolu-
tion of poikilitic shergottites from the crust-mantle 
boundary all the way to the surface. Here, we conduct 
MI analysis to determine the parental melts of the poi-
kilitic shergottites allowing us to further constrain their 
sources, and their relation to the other shergottite sub-
groups. 

Methods: In this study, we conducted melt inclu-
sion analysis on olivine-hosted melt inclusions located 
in the poikilitic and non-poikilitic textures of the en-
riched  Northwest Africa (NWA) 10618 shergottite [5], 
and the poikilitic texture of intermediate NWA 11043 
shergottite [5]. Backscattered-electron (BSE) images 
were taken on University of Las Vegas, Nevada 
(UNLV) JEOL JSM-5610 scanning electron micro-
scope (SEM) to identify MIs and their phases in both the 
poikilitic and non-poikilitic textures (Fig. 1). In situ ma-
jor and minor elemental analyses of the MIs were com-
pleted using the UNLV JEOL 8900 electron probe mi-
cro-analyzer (EPMA). Modal abundances were calcu-
lated with ImageJ software by measuring phases in BSE 
images using point counting techniques. We obtained 
the present bulk composition (PBC) of MI by calculat-
ing the weighted average of using modal abundances 
and compositions of each phases. The primary trapped 
liquids (PTL) were then calculated for each melt inclu-
sion analyzed was calculated using Petrolog3, which 

correct post entrapment processes (re-equilibrate with 
the differentiation) [7] and MELTS software to account 
for Fe-Mg exchange resulting in loss [4,7,8].  

Results: The olivine minerals hosting MIs observed 
in the poikilitic texture of NWA 10618 and NWA 
11043, have compositions of Fo60-64 and range in sizes 
from 60-120 μm. The MIs in these olivine are poly-
mineralic consisting of high-Ca pyroxene, plagioclase 
(NWA 11043), sulfides, and oxides. The olivine miner-
als hosting MIs in the non-poikilitic textures of NWA 
10618 have compositions of Fo60-63. The MIs in the non-
poikilitic texture are also polymineralic, consisting of 
high-Ca pyroxene, feldspathic glass, sulfides, and ox-
ides. Data from non-poikilitic MIs in NWA 11043 was 
not successfully acquired, due to the presence of terres-
trial calcite in these inclusions. The Mg# [= 100 x molar 
MgO/(MgO+FeO)] of poikilitic MIs in NWA 10618 are 
37 (n=1) and 35–37 (n=2) for non-poikilitic MI. Mg# of 
the poikilitic olivine-hosted MI in NWA 11043 is 40 
(n=1) (Fig. 2). Potassium (K2O) enrichment is seen in 

Figure 1: A) Poikilitic melt inclusion found in NW 
11043. B) Non-poikilitic melt inclusion found in NWA 
10618. Ol = olivine, Px = pyroxene, Gls = glass, Cr = 
chromite.  
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the poikilitic (2.2–2.9 wt.%) and non-poikilitic (3.30 
wt.%) MIs of both NWA 10618 and NWA 11043. One 
non-poikilitic MI in NWA 10618 exhibits K2O-poor 
(0.10 wt%) composition. The CaO content increases 
from the poikilitic MIs (9.5 wt.%), to the non-poikilitic 
MIs (9.8–10.7 wt.%) in NWA 10618. The poikilitic MI 
in NWA 11043 has a CaO content of 10.4 wt.%. The 
Al2O3 content increased from the poikilitic MIs (9–11 
wt.%) to the non-poikilitic MIs (13–17 wt.%). The SiO2 

content in the non-poikilitic MIs of both samples (51–
60 wt.%) is higher than poikilitic MIs in both samples 

(45–46 wt.%). K2O/Na2O vary for both meteorites from 
0.58 to 1.88. 

Discussion: Melt inclusions from both studied poi-
kilitic shergottites share a narrow range of similar PTL 
Mg#s (35–40) suggesting that these two rocks might 
originate from a similar parental magma. Based on ma-
jor element compositions, the non-poikilitic composi-
tions are more evolved than the poikilitic compositions, 
as expected. We observe a high variability in K2O con-
tent and K2O/Na2O values between the studied samples. 
This same heterogeneity of K2O-rich and K2O-poor 
compositions is displayed in NWA 7397 [10,11], NWA 
10169 [4], and in the enriched olivine-phyric Larkman 
Nunataks (LAR) 06319 [12,13]. It is possible that NWA 
11043 and NWA 10618 were subjected to the same 
magmatic processes as the aforementioned shergottites 
during melt evolution, resulting in the addition of meta-
somatized K-rich material. This process is possibly 
common during formation of poikilitic shergottites. 
Compositionally, both NWA 10618 and 11043 PTL 
compositions are more similar to NWA 10169 PTLs 
than the other enriched shergottites. Although, the poi-
kilitic MI in NWA 10618 have compositions similar to 
that of the enriched olivine-phyric shergottite LAR 
06319, LAR 06319 PTL is more primitive than NWA 
10618 PTL. In contrast, Robert Massif (RBT) 04262 
and NWA 7397 PTL are less primitive than NWA 
10618. The MI in NWA 10618 were likely entrapped at 
different evolutionary steps in magma evolution than 
the MI in LAR 06319, RBT 04262, and NWA 7397, but 
at a similar evolutionary step as MI in NWA 10169. 
Similar petrogenesis and magmatic history in NWA 
10618 compared to previously studied enriched sher-
gottites, further provides evidence for a petrological link 
for the enriched poikilitic and olivine-phyric sher-
gottites such as a common magmatic system. In future 
work we will also analyze MIs in enriched poikilitic 
shergottite NWA 7755, and intermediate poikilitic sher-
gottites NWA 11065, and Alan Hills (ALHA) 77005. 
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Figure 2: Mg# of calculated PTL compositions from 
MIs are plotted against K2O, CaO, Al2O3 and SiO2, for 
both shergottites in this study (NWA 10618 and 11043) 
and from previous shergottite studies. The enriched poi-
kilitic shergottite compositions are represented by RBT 
04262 [9], NWA 7397 [10,11] and NWA 10169 [4]. The 
enriched olivine-phyric shergottite composition is rep-
resented by LAR 06319 [12,13]. P = poikilitic, np = 
non-poikilitic. 
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