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1. Introduction  
Phase identification, quantification, and 3D 
visualization in granite using µCT is challenging 
because (i) granite is a polymineralic rock and could 
contain minerals with approximately similar densities 
and molar masses, (ii) the lack of chemical 
information in µCT [1]. Here, we present a workflow 
developed to image the multi-scale multi-
dimensional microstructure of a highly 
heterogeneous granite from the Precambrian 
basement of Kansas, USA, to better understand the 
fluid-rock interactions leading to an atypical 
production of native H2 reported in [2].    
 

2. Materials and Methods  
We obtained a drill core from a H2-emitting well (DR-
1, at 452 m depth) in Kansas [2]. A small cylinder 
(d=8.75 mm, l= 17 mm) was drilled and imaged at low 
resolution (6 µm voxel size) with X-ray µCT. The 
cylinder was cut and polished at 4.1 mm (from its 
top), to expose a cluster of mineral grains with 
different grey values, observed in the low-resolution 
scan. A distinct fracture network filled with 
(re)precipitated minerals was observed throughout 
the scanned volume as well. On the polished surface, 
we conducted µRaman point analysis, scanning 
electron microscopy with energy dispersive 
spectroscopy mapping (SEM-EDS) and nano scale 
secondary ion mass spectroscopy (nanoSIMS). SEM 
analysis is performed on the whole surface, whereas 
NanoSIMS is performed on a selected area (150 µm x 
400 µm) at 50 nm resolution, to obtain chemical 
information on minerals filling the fine fractures. 
Finally, a sub-core of 2 mm diameter was imaged at 
high resolution (2 µm voxel size), to visualize and 
extract the fine fractures. The data were analyzed and 

merged using the ORS Dragonfly software package 
[3]. 
 

3. Results and Conclusion 
Precambrian granite from Kansas is composed of 
coarse grain orthoclase (>1mm), diopside (~800µm), 
pargasite (500µm-1mm), fayalite (400µm-1mm) and 
oxides (rutile, ilmenite, magnetite). We correlated 
the grey values from the low-resolution tomography 
with the µRaman data. Grey values of orthoclase are 
distinct, however, overlapping grey values were 
observed among fayalite, pargasite, diopside and also 
among oxides such as rutile, ilmenite, and magnetite. 
Fayalite is highly fractured and those fractures are 
filled with phyllosilicate with grey values close to 
pargasite. To propagate the chemical information 
through the 3D µCT volume of the 8.75 mm cylinder, 
the SEM-EDS data is 2D-2D and 2D-3D registered. 
Phases can be segmented based on this chemical 
information. NanoSIMS provides further chemical 
information at a higher resolution than SEM-EDS. The 
results of this combined approach could have a 
profound impact on understanding the native H2 
production in Kansas, USA. 
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