
Fig. 1.Oxygen three-isotope ratios in L EOC. TFL and ECL 

from [1]. 
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Introduction: Equilibrated ordinary chondrites (EOC) are metamorphosed or altered chondritic material and 

usually not applied for chondrule-forming processes studies. Nevertheless, EOC forms the largest meteorite group 

on Earth and keeps a lot of valuable information about secondary processes on chondritic parent bodies. There are 

just few studies of oxygen isotope ratios in silicate minerals from EOC [1-4], but no specified data about chondrule 

olivine. Usually oxygen isotope ratios in olivine become more homogenized as petrologic type (p.t.) increases. In 

type 4 EOC, oxygen isotope ratios of olivine are heterogeneous in both δ
18

O and Δ
17

O, showing similar systematics 

to those in type 3 chondrites. In type 5 and 6 chondrites, oxygen isotope ratios of olivine plot along mass-dependent 

fractionation lines that are consistent with the bulk average Δ
17

O of each chondrite group [2].  

Method: Oxygen isotope ratios in olivine from 3 porphyritic chondrules in Saratov L4 (S2, W0), 2 porphyritic 

chondrules in Elenovka L5 (S2, W0), and 2 porphyritic chondrules in Buschhof L6 (S2, W0) meteorites were 

measured with a SIMS method, Cameca IMS-1280 at the Institute of Geology and Geophysics, CAS (Beijing, 

China). 

Results: All three studied meteorites show a 

very different distribution of the oxygen three-

isotope ratios (Fig. 1). In Saratov meteorite 

olivine are heterogeneous in oxygen isotope 

ratios between chondrules. Oxygen isotope data 

of olivine form three groups corresponding to 

three studied chondrules (16POP-1, 16PO-2, 

16PO-3). Also, oxygen isotope ratios in olivine 

from olivine-porphyritic chondrule (16POP-1) 

have a gap in its area, that can reflect a pyroxene-

forming event.  

Data of Saratov, Elenovka and Buschhof 

chondrites are distributed widely above and 

parallel to the terrestrial fractionation line 

(TFL) and equilibrated ordinary chondrite line 

(ECL) as usual for olivine of EOC, but olivine 

in Elenovka meteorite enriched in δ
18

O. Also 

Elenovka olivine from 2 porphyritic chondrules plot only one common area.Thus the Elenovka olivine experienced 

oxygen isotope homogenization and enrichment of δ
18

O. It is the effect of thermal metamorphism with fluid activity. 

Chondrules from the hydrous altered unequilibrated ordinary chondrites have more 
18

O-rich compositions, 

presumably from interaction with 
16

O-poor water [5]. 

Olivine in Buschhof meteorite had to experience full homogenization of oxygen isotopes, but oxygen isotope 

ratios are heterogeneous as shock metamorphosed chondrites. Impact processes could induce localized melting and 

promoted isotope exchange among minerals, as well as mixing of materials with slightly different isotope ratios [2]. 

Thus in three studied meteorites, homogenization of oxygen isotope ratios are absent or altered. Oxygen isotopes 

in olivine from porphyritic chondrule in p.t.4 stored individual features and can be used for studies of chondrule--

forming processes. Oxygen isotopes in olivine from porphyritic chondrule in p.t.5-6 allow to track different 

secondary processes, like shock events, fluid activity, or mineral-forming processes. 
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