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It has been previously suggested [1,2] that CH chondrites and 
CH/CB-like chondrite Isheyevo contain several generations of 
chondrules formed by different mechanisms: (i) Fe-Mg and Al-
rich porphyritic chondrules resulted from melting of precursors in 
the solar nebula, and (ii) magnesian cryptocrystalline (CC) and 
skeletal chondrules, similar to those from CB chondrites, formed 
in an impact generated plume of melt and gas. Based on the pres-
ence inside the Al-rich and Fe-Mg porphyritic (Type I and Type 
II) chondrules of relict CAIs, which are mineralogically (gros-
site- and hibonite-rich) and isotopically (16O-rich and 26Al-poor) 
similar only to those from Isheyevo and CHs, Krot et al. [3] con-
cluded that porphyritic chondrules from Isheyevo and CHs be-
long to a unique population of objects originated at a different 
time or in a different nebular region than chondrules from other 
carbonaceous chondrites. To test these hypotheses, we measured 
in situ O-isotopic compositions of Fe-Mg porphyritic (Type I and 
Type II), and ferrous and magnesian CC chondrules from Ish-
eyevo and magnesian CC chondrules from MAC 02675 and QUE 
94627 (CBb) using the UH Cameca ims-1280. On a three-isotope 
oxygen diagram, all these chondrules plot along slope-1 line. 
Figure 1 shows deviation of the chondrule compositions from the 
terrestrial fractionation (TF) line, Δ17O = δ17O − 0.52×δ18O; each 
column represents data for a single chondrule (±2σ). Data for 19 
magnesian CC chondrules from Isheyevo and 18 magnesian CC  
chondrules from CBb chondrites have nearly identical composi-
tions: Δ17O = −2.2±0.9‰ and –2.3±0.6‰ (avr±2σ), respectively. 
In contrast, Δ17O values for 11 Type I and 9 Type II chondrules 
range from −5‰ to +4‰ and from −17‰ to +3‰, respectively. 
Most Type Is and Type IIs are isotopically uniform. Contrary to 
typical chondrules from carbonaceous chondrites, 7 out of 11 
Type I chondrules from Isheyevo plot on or above the TF line; 7 
out of 9 Type IIs plot on or below the TF line. Type II chondrule 
#141 is isotopically heterogeneous: Δ17O  ranges from −17‰ to 
−7‰. The only two ferrous CC chondrules analyzed plot above 
the TF line (Δ17O = 1.3±1.0‰). We conclude that: (i) O-isotopic 
compositions of the Isheyevo and CBb magnesian CC chondrules 
are consistent with their single-stage formation in an impact gen-
erated plume, possibly as gas-liquid condensates [2], and (ii) 
Ferromagnesian and Al-rich porphyritic chondrules from CH/CB 
and CH chondrites belong to a unique population of objects, sug-
gesting formation either in a different nebular region or at a dif-
ferent time than chondrules from other carbonaceous chondrites. 
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