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Introduction: Within about 20 years two H5 chondrites fell near the 
city of Zhuanghe, Liaoning province in China. The first one was named 
Zhuanghe. A 2.90 kg stone fell on August 18, 1976 into muddy soil in the 
village Shishan. The second one was named Guangmingshan: a 2.91 kg 
stone fell on December 30, 1996 into frozen ground in the village 
Guangmingshan. We obtained samples of these meteorites for 
characterizing the mineralogy, chemical composition and noble gases. 
Preliminary mineralogical studies were published by [1]. In this work we 
also report on our investigations of two chondrites collected by the 15th 
Chinese Antarctic Research Expedition. Grove Mountain (GRV) 98002 
(L5) and GRV 98004 (H5) were found in 1999 on blue ice near the 
Grove Mountains in East Antarctica. 

Results: We determined the mineralogical and chemical characteristics 
and the He, Ne, and Ar isotopic abundances of these meteorites. 
Guangmingshan (H5), Zhuanghe (H5), and Grove Mountain (GRV) 
98002 (L5) yield cosmic-ray exposure (CRE) ages of 68.7+10.0 Ma, 
3.8+0.6 Ma, and 17.0+2.5 Ma, respectively. These ages are within the 
range typically observed for the respective meteorite types. GRV 98004 
(H5) had an extremely short parent body-Earth transfer time of 
0.052+0.008 Ma. 

Discussion: Among the > 1600 meteorites for which a CRE age was 
determined there are only four with an age < 0.1 Ma: Farmington (L5, 
0.032 Ma) [2, 3, 4] Galim (LL6, 0.033 Ma) [4] GRV 98004 (H5, 0.052 
Ma), and ALH 82100 (CM2, 0.04 Ma) [5]. These low ages are not caused 
by noble gas diffusion loss after parent body break-up, as they are 
concordant with the CRE ages from radionuclides (Farmington [6] and 
ALH 82100 [5]) or the 21Ne CRE ages can be shown to be reliable. Either 
these meteorites were broken off an asteroid in the main belt and were 
rapidly ejected through a resonance such as the 3:1, the 5:2, the ν6 
resonance [7], or their immediate precursor body was an Earth-crossing 
Apollo object [8, 9]. Possible parent bodies of the ordinary chondrites are 
the Q-type and S(IV)-type asteroids and of the CM chondrites those of C-
type and G-type. Numerous spectral matches with ordinary chondrites 
and CM chondrites, respectively, have been identified in the near-Earth 
asteroid population and among the main belt asteroids with orbits close to 
the ejection resonances. 
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