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Introduction: On October 17th, 2012, at 19:44 PDT, a bright
fireball was observed in the San Francisco Bay area and triangu-
lated in the NASA CAMS video meteor network [1]. The calcu-
lated trajectory led Lisa Webber of Novato, CA, to recover the
first meteorite (N1), which she made available for scientific study.
Five others have since been found. Preliminary analysis indicates
the meteorite is a highly shocked L6 showing a characteristic dark-
light texture [2], typical for fragmental and regolith breccias [3]. 

Methods: We have analyzed two meteorite fragments (N1-7;
22.8 mg, N1-14; 47.8 mg) for He, Ne and Ar. Fragment N1-7 con-
sists exclusively of the light lithology, while N1-14 contains about
~70% dark lithology. The two samples were weighted, wrapped in
aluminum foil, and exposed to ultra-high vacuum for several days
before analysis n a custom-built noble gas mass spectrometer.  Ex-
traction was done in a furnace, by heating the samples in a single
temperature step to ~1800 °C. The gases were analyzed according
to  a  protocol  established  in  [4].  Blank  corrections  were never
larger than 0.6% for He, 6% for Ne and 13% for Ar. 

Results & Discussion: Both fragments  yielded similar con-
centrations in all noble gas isotopes (within a few %), with the ex-
ception of 15% more 4He in N1-14, and 18% more 40Ar in N1-7.
No solar wind gases were found, the Ne in the samples is cosmo-
genic (22Ne/21Ne = 1.09; 22Ne = 2.7 × 10-8 cm3STP/g). He (3He/4He
= 0.062 – 0.075; 3He = 9.5 × 10-8 cm3STP/g) shows a contribution
from radiogenic 4He, and Ar (40Ar/36Ar = 424; 36Ar/38Ar = 3.0; 36Ar
= 1.7  × 10-8 cm3STP/g) shows a contribution of both radiogenic
and trapped Ar. According to [5], a 22Ne/21Ne of 1.09 corresponds
to a pre-atmospheric radius of at least 30 cm and a shielding of
~20  cm, which is  slightly larger  than  the size  calculated from
bolide observations [2]. We derived  production rates of the cos-
mic-ray-produced 3He, 21Ne and 38Ar from [5], and calculate cos-
mic-ray exposure (CRE) ages of 4.9, 6.4 and 5.9 Ma, respectively.
This CRE age corresponds to a well-known peak at ~5-6 Ma in the
CRE age histogram of shocked, de-gassed L chondrites [6]. The
slightly lower 3He CRE age, and the position of the samples below
the “Bern-line” in a 3He/21Ne vs. 22Ne/21Ne diagram [7] suggest a
He-loss of ~20-25%. Using L chondritic concentrations for K, U,
Th [8], a U,Th-He age of 250-370 Ma, and a K-Ar age of 1300-
1500 Ma was derived. Taking a He-loss of 20-25% into account,
the U,Th-He age (350-490 Ma) is compatible with the time of the
break-up of the L chondrite parent body, 470 Ma ago (e.g., [9]).
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