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Introduction: The "Sutters' Mill" chondrite was observed 

from CA, NV, UT and OR, at 7:51 PDT, April 22, 2012 [1]. The 

fall was captured by NOAA-NWS-NEXRAD Doppler radar at 

various altitudes and times [2]. Pieces fell in a strewn field in El 

Dorado Cty., CA. By 15 May, 45 stones totaling ~413.9 g had 

been reported [3]. Rain followed finding of samples SM1-SM3. 

Methods: Two samples were shipped to AMNH in Al foil in 

Ziploc bags, handled with latex gloves, and mounted in cylinders 

of Scotch transparent tape. SM3 is an ~75% fusion crusted 4.950 

g stone. SM9 is a 100% crusted 6.235 g stone. We performed x-

ray computed tomography (CT) sca nning [4] on the entirety of 

SM3, at 22.189 µm/voxel edge (120kV, 130nA), and in four 

"tiles" at 13.648 µm/vxl (110kV, 120nA), all without beam fil-

ters. Sample SM9 was scanned in its entirety at 24.543 µm/vxl 

(110kV, 150nA) with a 0.1mm Cu filter. Volumes were comput-

ed from scans using ImageJ and Volume Graphics software [5]. 

All scans were done on the GE Phoenix VtomexS scanner at 

AMNH, at 1000ms/exposure. 

Results: The volume of SM3 computed from CT data is 2.2 

cm3, yielding a bulk density of 2.25 g/cm3. Filtering (to reduce 

beam hardening) yields higher accuracy for the volume for SM9, 

at 2685.7 mm3, yielding a density of 2.230 g/cm3. 

Both samples appear to contain a dominant lithology, charac-

terized by abundant clasts (chondrules or CAIs) in the range of 

200 to 400 µm diameter, and metal oxide or sulfide grains in the 

0.05 - 0.15 µm range. A second lithology, with higher-Z  (Z = 

avg. atomic mass [4]) matrix and more abundant clasts, appears 

as irregular, angular lithic fragments many mm in size [cf. 5,6]. 

At least one metal grain ~250 µm across, is present, surrounded 

by a halo ~750 µm wide, of oxidized or sulfidized metal. Several 

large clasts > 1 mm include a low-Z spherical object that appears 

to be concentrically zoned, and a similar object with zoned high-

Z (metal) and low-Z (silicate) layers. Other large clasts are ir-

regular, blocky objects. While the sample is fractured, and metal 

grains appear to be altered, no high-Z veins are observed. 

Discussion: Densities are identical to the mean density 2.20 

(range 1.88 - 2.47) reported for CM chondrites [7; cf 8]. While 

the porosity was not measured, visual inspection of CT data sug-

gests a high porosity, similar to the mean 24.7% (range 15.0 to 

36.7) reported for CM[7]. Pervasive internal fractures may ex-

plain the small size and number of recovered specimens. No evi-

dence is seen for fluid flow in veins, consistent with [6]. 
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