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Sample returns are among the most important goals 

of NASA’s Science Mission Directorate [1,2], based 

on the paradigm-shifting science from returned lunar 

and comet samples [3] and meteoritic planetary sam-

ples [4]. Returned samples in the near future are likely 

to be small, and it will be crucial to organize and coor-

dinate analyses of many sorts by many laboratories on 

the same samples.  

Geographic Information Systems, GIS, provide a 

convenient platform for organizing, planning, and cor-

relating the many sorts of analyses that can be done on 

sample surfaces (e.g., thin sections), including: optical 

& NIR, Raman, fluorescence, XRF, EMPA, X-ray 

absorption, EBSD, XRD, SIMS, LA-ICPMS, magneti-

zation, etc. GIS has been used occasionally for rock 

surfaces, mostly for quantitative textural analysis (e.g., 

[5]). GIS has been applied only once as an organiza-

tional framework for thin section data [6]. 

Sample and Methods: We used ArcGIS 9.3.1 [7], 

with distances are real units, and coordinate system set 

to ‘Unknown.’ Input data includes images and mosaics 

from: optical microscopy, back-scattered electrons 

(BSE), and emitted X-ray intensities at characteristic 

K  wavelengths. The latter were obtained at Johnson 

Space Center, with their Cameca SX-100 microprobe 

and JEOL 7600 FEG-SEM.  

For proof of concept, we chose thin section 9 of lu-

nar highland meteorite ALHA 81005 [8,9] (Fig. 1), a 

highlands regolith breccia. We focused on two troctoli-

tic rock fragments, one rich in Mg-Al spinel [9,10].  

GIS Implementation: Thin section data were or-

ganized into a GIS file (Fig. 2), registering images 

from the several methods. Data on clasts were simi-

larly co-registered and linked to their locations in the 

thin section. Locations of quantitative EMP analyses 

were annotated onto the clasts’ BSE frames. Quantita-

tive data and derived parameters (e.g., Mg#) were im-

ported into the GIS, and were linked to external files of 

meta-data.  

Advantages: The GIS format has strong advan-

tages for collection and interpretation of data, on small 

samples, by multiple methods and analysts. GIS pro-

vides a common platform for locating and reporting 

analyses – interesting areas can be re-occupied, repeti-

tion avoided, and degraded areas marked. Further, the 

GIS format allows ready comparison of data taken by 

many methods and for spatial interpretations of those 

data. For instance, one could ask how the locations of 

macromolecular carbons (of a particular crystallinity) 

are spatially related to excursions in the Li isotope 

ratio, and Mg# and Fe
3+

/Fe
2+

 in adjacent silicate min-

erals. This ability to compare and analyze disparate 

datasets will lead to more robust interpretations of the 

histories and origins of returned planetary samples. 
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Fig. 1. Transmitted light microscope mo-
saic of thin section ALH81005,9. ~2 cm 
across. 

Fig. 2. Generalized structure of GIS file for rock sections. Colors arbitrary, and not 
inherent to the GIS. Data on individual clasts (like Clast 2, a spinel troctolite [9,10])  
is linked to their locations in the full thin section. Analyses locations are annotated 
onto the clast image, and linked to the data (in ArcGIS) and to meta-data in external 
files.  
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