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Further Analysis of Clast-Size Distribution in Pseudotachylytes:
Implications for the Origin of Pseudotachylyte

REBE" - |EFE* - KEEF* - Alison Lochhead**
Hiroyuki Nagahama’, Toshihiko Shimamoto™, Yukiko Ohtomo"

and Alison Lochhead™

Abstract: This paper presents a new line of arguments based on the size analysis
of clasts contained in the fine-grained matrix of pseudotachylytes. A modified
fractal size distribution (a modified power law distribution) describes very well
the size distribution of the clasts for the entire range of their size. The size dis-
tribution can be written as: N(r) = Ng(l +rirp) "2, where Nt denote the total
number of clasts and ry and D,, are constants. The same size distribution law also
holds for experimental pseudotachylytes. The prediction from the modified power
law for the area occupied by fine products in a thin section is less than the order
of 0. 1%, whereas the measured area of the matrix is larger than 70%. Thus the
majar part of the matrix of the pseudotachylytes cannot be regarded as crush pro-
ducts. Moreover, this conclusion is also supported from the viewpoint of the ex-
istence of the lower bound for the grain size during the grinding processes. Pre-
sent results disprove the crush origin for the matrix of pseudotachylytes.
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Table 1 A list of samples used for the analysis of
clast-size distribution.
Sample Rock type Shear zose

Specimen $#1  Felsic granulite Musgrave Range

(central Australia)

ltaly-PT Staurolite.silimanite Iveria zone
gneiss {northern Ttaly)
Canada 2 Quartz-Monzonite Grenvill zone

{Quebec, Canada)
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line is fitted to the data by the
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Fig. 1 lSize distribution of clasts contained in the felsic pseudotachylyte. The regression

modified methed of least squares. (a) Felsic

pseudotachylyte [Specimen #1] from the Musgrave Range, central Australia. The

measurements were made using the enlarged photographs. The minimum detectable

size on the photomicrographs were 1.3 mm. (b) Staurolite-sillimanite garnet

gneiss in the Iveria zone of northern Italy. The minimum detectable size on the

photomicrographs were 0.6 mm. (¢) Quartz-Monzonite from the Grenville zone in

Quebec, Canada. The minimum detectable size on the photomicrographs were 5.6

mm,
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Table 2 The measured area and estimated area occu-
pied by fine products in a thin section.
Sample Measured area (%) Estimated area (%}
Specimen $#1 70.0 0.002
Italy-PT 82.0 $.001
Canada 2 88.3 0.06
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