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Introduction: Nitrogen, the most abundant component in the terrestrial atmosphere, has been one of the key el-

ements for the evolution of Earth’s biosphere. The N-isotopic ratios of Earth, Mars and Venus differ significantly 

from those of the Sun and the protosolar nebula. Thus, other nebular components must have contributed significant-

ly to terrestrial N. O-isotopes and bulk chemistry suggest enstatite chondrites (ECs) as best analogue for the building 

blocks of the primordial Earth [e.g., 1,2]. Major nitrogen carriers in ECs are nitrides and Sinoite (Si2N2O). Organic 

matter in ECs has about terrestrial N-isotopic composition, but the whole-rock nitrogen isotopy [3], as well as the 

composition of individual Si2N2O grains shows a slightly 
15

N-depleted composition [e.g., 4]. Here, we report on first 

results from an investigation of N-carriers in the meteorites Neuschwanstein (EL6) and Indarch (EH4).  

Samples & Experimental:  A thin section of the EH4 chondrite Indarch and a section of the EL6 chondrite 

Neuschwanstein were characterized by Backscatter Electron (BSE) and EDS mapping with a LEO 1530 FE-SEM at 

the Max Planck Institute for Chemistry (MPIC), equipped with an Oxford X-Max 80 SDD detector. The N-isotopic 

compositions of suitable N-bearing phases are then analyzed with the NanoSIMS 50 at the MPIC. In this study, we 

put the focus on Si3N4 and graphitized carbon in Indarch, as well as Si2N2O in Neuschwanstein. For silicon nitride 

and graphitized carbon, a ~100 nm Cs+ primary ion beam (~1 pA) was rastered over selected sample areas, and 

secondary ion images of 
12,13

C
–
, 

12
C

14
N

–
, 

12
C

15
N

–
, and 

28
Si

–
 were recorded in multi-collection mode. For Sinoite, a 

setup according to the one applied by [5] will be used, recording 
14

N
16

O
–
 and 

15
N

16
O

– 
 to determine the N-isotopic 

composition. 

Results & Discussion: In Indarch, C-,N-, and Si-isotopic measurements of a large (~10×2 µm) Si3N4-grain lo-

cated within a Fe metal grain were conducted. In contrast to the presolar Si3N4 grains that have been studied before 

[6,7,8,9], we do not observe large deviations from the synthetic Si3N4 standard of terrestrial composition measured 

for comparison. This complies well with the observations made by [9,10] for the majority of silicon nitride grains 

studied in the enstatite chondrites Indarch and Qingzhen. However, we observe a small depletion in 
15

N for the 

Indarch grain studied here, with δ
15

N = –61±10 ‰. This correlates with the bulk N-isotopic composition observed 

by [3] for the enstatite chondrites, as well as the sinoite grains studied by [4] and [5]. It has been concluded that the 

isotopically “normal” grains in the enstatite chondrites have most likely formed by exsolution [9,11]. The location of 

the Indarch grain studied here, together with its isotopic composition, would suggest a likewise formation scenario, 

from precursor material with a N-isotopic composition which is characteristic for the enstatite chondrites. 

C- and N-isotopic analysis of a carbonaceous inclusion located within a metal grain. The C- and N-isotopic 

composition does not differ largely from terrestrial values (δ
13

C = 15±3 ‰., δ
15

N = 22±9 ‰), and we observe a 

heterogeneous distribution of the N-bearing material, as well as the presence of small Si-rich particles. 

A number of Si2N2O grains in Neuschwanstein has been identified by SEM and SEM-EDS, and analysis of their 

isotopic compositions is currently in progress. 
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