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Introduction: The Isheyevo CH/CB meteorite is a metal-rich 
chondrite comprising metal grains, chondrules, refractory inclu-
sions and hydrated lithic clasts [1]. The organic matter in the lith-
ic clasts records the largest enrichment in 15N among Solar Sys-
tem (SS) materials, suggesting that these objects represent one or 
more previously unsampled parent bodies [2]. Therefore, a better 
understanding of the accretion region of the lithic clasts can pro-
vide insights into the origin of the N-isotope fractionation ob-
served among SS reservoirs. To constrain the onset of aqueous 
alteration and, hence, the timing of the final CH/CB parent body 
accretion, we report on the 53Mn-53Cr systematics of carbonates 
in the lithic clasts. Further, we studied the bulk 26Mg* and 54Cr 
compositions of the clasts to infer their source region(s). 

Methods: Carbonate compositions from multiple clasts were 
determined on the EMPA (UH) and subsequently measured with 
a 100pA O- primary beam for 55Mn+, 50Cr+, 52Cr+ and 53Cr+ in 
multi-collection mode on the Cameca ims-1280 ion microprobe 
(UH) using a synthesized calcite standard [3]. Several clasts were 
subsequently excavated for bulk Mg-isotope measurements by 
MC-ICPMS (Neptune Plus, UC) [4]. Chromium from the same 
sample digestion was analyzed by TIMS (Triton, UC) [5, 6].  

Results and Discussion: Ten analyses of 5 dolomite grains 
from 4 lithic clasts define a statistically significant isochron in 

53Cr and 55Mn/52Cr space, corresponding to an initial 53Mn/55Mn 
ratio of (2.30±0.32) 10-6 (MSWD=0.87), indicating that the 
clasts are derived from a single parent body. Using D’Orbigny 
angrite as an anchor, this translates into an absolute age of 

Ma, which we interpret as the onset of aqueous altera-
tion on the parent body of the hydrated clasts. This age is mar-
ginally younger than those inferred from other chondrite groups 
[7], and may reflect a later accretion or, alternatively, a lower 
initial 26Al content in the source region of the parent body. Bulk 
analyses of 5 clasts record identical 26Mg* defining an average 
value of –6.4±2.3 ppm, significantly lower than the bulk solar 
value of 4.5±1.1 ppm defined by CI chondrites [8]. Chondrules 
from Isheyevo comprise a population of objects genetically relat-
ed to impact-generated CB chondrules [9]. The aqueous altera-
tion age defined by the clasts appears to be 1Myr younger than 
the U-Pb age of CB chondrules, 4562.54±0.18Ma [10]. Since the 
clasts were hydrated prior to their accretion in Isheyevo [2], this 
requires a significant time interval between chondrule formation 
and accretion. We suggest that the impact-derived material ac-
creted onto the lithic clast parent body and mixed with the rego-
lith up to 1Myr after impact (dependent on age uncertainties) al-
lowing time for the parent to experience aqueous alteration. On-
going 54Cr measurements of the clasts will provide insights into 
the nature of their parent body. 
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