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Texture analysis of a layered gabbro by the
scanning X-ray analytical microscope: a preliminary study

Yumiko HARIGANE' and Katsuyoshi MICHIBAYASHI”

Abstract The elemental X-ray maps of a layered gabbro sample obtained by a scanning X-ray ana-
lytical microscope have been used to produce mineral-distribution maps of the layered gabbro. These

element-distribution maps have been transformed into mineral-distribution maps by Michibayashi et
al. (2002)’s method. To examine the mineral-distribution maps, we tested two texture analyses: spatial
distribution method and Hough transform method. As a result, the spatial distribution method could
have a possibility to reveal anisotropic characters of the layered gabbro, whereas the Hough transform
method would be partially able to show its anisotropic nature. Further study will be required to de-

velop a realistic texture analysis for the mineral-distribution maps obtained by this procedure.

Key words: layered gabbro, scanning X-ray analytical microscope, mineral-distribution map, the spa-

tial distribution, Hough transform
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Fig. 1 Photographs of the gabbro samples (TQ1A, TQ1B and TQ1C).
A box in each gabbro sample shows the analyzed area by SXAM.
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Fig. 2 Relationships among six elements (Si, Al, Ca, Fe, Mg and Fe) and the constituted minerals of the gabbro samples.
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Fig. 3 Al Ca, Si and Fe element maps in the TQ1A. Color bar of the right side in each element map shows X-ray counts of each element.
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Fig. 4 Al Ca, Si and Fe element maps in the TQ1B. Color bar of the right side in each element map shows X-ray counts of each element.
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Fig. 5 Al Ca, Si and Fe element maps in the TQ1C. Color bar of the right side in each element map shows X-ray counts of each element.
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Fig. 7 Mineral distribution maps in TQ1A for three minerals: olivine, clinopyroxene and plagioclase, respectively.
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Fig. 8 Mineral distribution maps in TQ1B for three minerals: olivine, clinopyroxene and plagioclase, respectively.
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Fig. 9 Mineral distribution maps in TQ1C for three minerals: olivine, clinopyroxene and plagioclase, respectively.
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Clinopyroxene: Gray
Plagioclase: Black

Fig. 10 Mineral distribution maps in TQ1A, TQ1B and TQ1C, respectively. These maps were obtained by combining three mineral distribu-
tion maps in Figs. 7-9. Black, plagioclase; gray, clinopyroxene; white, olivine.
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(a)

(b)

(a, B)

m-c coordinate system

Degree (0° - 180°)

p - 6 coordinate system

(c) (d) (e)
E A B
o o 4 5
A B || B
6 3
3
®cC ° C
2 A 5
S 4
D : 5 1
® D E
Fig. 11 The example patterns for the explanation of Hough transformation. (a) Point (a, B) plots in the m-c coordinate system as a black

point. (b) Point (@, B) was displayed as a curve in the p -6 coordinate system. Horizontal axis for degree displays the range between

0° and 180°. (c) Some points from A to E locate at the m-c coordinate system. (d) These points display as curves at the p-6 coordinate

system; i.e., Hough space. There are some intersections from 1 to 6 on these curves in the p-60 coordinate system. (e) The m-c coordinate

system transformed from the p-6 coordinate system again after the application of hough transformation. Some intersections (1-6) in the

p - 0 coordinate system correspond to the straight lines connected from point to point in the m-c coordinate system.
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Fig. 16 The result of Hough transform method in TQ1A-2. (a) Mineral distribution maps for three constituted minerals. (b) The intensity
images in the Hough spaces. The color bar of the right side in each Hough space shows intensity of intersections in each mineral distribtuion

map. (c) Results of the Hough transform methods in each mineral distribution map. The blue straight line in each mineral distritbuion

map displays the anisotropy such as layering and orientation of constituted minerals most likely identified by the method.
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