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Introduction: We report the chemical, petrological and iso-
topic investigations on Jodiya and Mahadevpur, two recent ordi-
nary chondrite falls in India. Both these meteorites have been in-
vestigated for mineral chemistry, petrology (by EPMA), chemical 
composition (XRF and ICP-MS for major trace elements), oxygen 
isotopes, noble gases and cosmogenic radioactivities (Mahadevpur 
only). Nuclear track studies are in progress. 

Jodia: Fell as a shower on July 31, 2006, in the region of Jo-
dia, Gujarat, India [1]. The general features of Jodia meteorite re-
veal brecciated nature with porphyritic chondrules of olivine and 
low Ca pyroxenes and low amount of metal. The average contents 
(in mol%, Fa (in olivine) = 25.15, Fs (in low Ca pyroxene) = 21.2 
suggest that Jodia is an L chondrite. Chemical composition (Fe: 
18.6%, Ni: 1.14%, Co: 407 ppm) as well as O isotopes [in ‰] 
δ18O=4.09(6), δ17O=3.27(8) and ∆17O=1.16 further confirm this 
classification. Trapped noble gas amounts for Jodia fall in the 
range of the metamorphic grade 5. The cosmogenic ratio 
(22Ne/21Ne) = 1.04 for the sample suggests that it comes from a 
large shielding depth. We derive a 21Ne based exposure age of 26 
Ma. There are clear excesses 82Kr and 128Xe from (n,γ) reactions 
on 81Br and 127I respectively indicating a pre-atmospheric radius 
of >20 cm for Jodia.  

Mahadevpur: Fell near Assam, Arunachal Pradesh border on 
Feb. 21, 2007. At least four large fragments (3.4, 60.2, 3.8 and 3.1 
kg) have been collected and our sample comes from the 3.4 kg 
fragment [1]. The matrix is a heterogeneous mixture of chondrule 
fragments, olivine, ortho-pyroxene and plagioclase. Olivine in 
chondrules and matrix do not show compositional variation, sug-
gesting that Mahadevpur is an equilibrated H-chondrite [in 
mole%, Fa:18-20, Fs:14-16]. O isotopes [in ‰] δ18O=3.82(6), 
δ17O=2.82(12) and ∆17O=0.86 and chemical composition (Fe: 
26%, Ni: 1.86%, Co: 970 ppm) confirm this classification. Mod-
erate amounts of trapped noble gases suggest the metamorphic 
grade as 4/5. Based on 21Ne, we derive an exposure age of 6 Ma.  

Cosmogenic radionuclides: Eight cosmogenic radionuclides 
26Al, 60Co, 22Na, 54Mn, 57Co, 46Sc, 56Co, 58Co were measured in a 
200 g fragment of the Mahadevpur meteorite, using a 148 cm3, 
low background, high purity germanium gamma ray spectrometer 
located in a 10 cm thick lead shield. The activities of these ra-
dionuclides were estimated using 40K (K=800 ppm) as an internal 
standard. Comparing the measured 26Al activity (62.7 dpm/kg) 
with the production rate depth profiles of 26Al for spherical mete-
oroids of various sizes [2] the pre-atmospheric radius of Ma-
hadevpur meteoroid must be in the range of 30-40 cm. The ratio 
(22Na/26Al) = 1.23 is nearly independent of shielding depth and 
expected to anti correlate with the solar activity cycle with a phase 
shift [3]. Lower value of this ratio as compared to Torino (H6) 
value of 1.48 [4] which fell at solar minimum (May 18, 1988) and 
also that of more recent fall (Nov. 20, 2008) Buzzard Coulee (H4) 
value of 1.41 [5] suggest extended solar cycle 23.  
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