Pure and Applied Geophysics

Frequency—Magnitude Distribution of -3.7 B MW B 1 mining-induced
earthquakes around a mining front and b value invariance with post-blast
time

Makoto Naoi,' Masao Nakatani,* Shigeki Horiuchi,” Yasuo Yabe,? Joachim Philipp,* Thabang Kgarume,®
Gilbert Morema,® Sifiso Khambule,” Thabang Masakale,” Luiz Ribeiro,® Koji Miyakawa,* Atsushi
Watanabe,! Kenshiro Otsuki,® Hirokazu Moriya,® Osamu Murakami,'® Hironori Kawakata,!! Nana
Yoshimitsu,*? Anthony Ward,® Ray Durrheim,® And Hiroshi Ogasawara **

! Earthquake Research Institute, The University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-0032,
Japan. E-mail: naci@eri.u-tokyo.ac.jp

2 Home Seismometer Corp., 4-36, Uenohara, Shirakawa, Fukushima 961-0026, Japan.

3Research Center for Prediction of Earthquakes and Volcanic Eruptions, Graduate School of Science,
Tohoku University, 6-6 Aza-Aoba, Aramaki, Aoba-ku, Sendai 980-8578, Japan.

* Gesellschaft fu”'r Materialpru”fung und Geophysik mbH, DieselstraBe 6a, 61239 Ober-Mo"rlen,
Germany.

> Council for Scientific and Industrial Research, P.O. Box 395, Pretoria 0001, South Africa.

® SeismoGen cc, P.O. Box 1177, Carletonville 2500, South Africa.

’ Open House Management Solutions, P.O. Box 200, Potchefstroom 2520, South Africa.

8 Department of Earth Science, Graduate School of Science, Tohoku University, 6-3 Aza-Aoba,
Aramaki, Aoba-ku, Sendai 980-8578, Japan.

% Graduate School of Engineering, Tohoku University, 6-3, Aza-Aoba, Aramaki, Aoba-ku, Sendai 980-
8578, Japan.

10 Research Organization of Science and Engineering, Ritsumeikan University, 1-1-1 Noji Higashi,
Kusatsu 525-8577, Japan.

11 College of Science and Engineering, Ritsumeikan University, 1-1-1 Noji Higashi, Kusatsu 525-8577,
Japan. 12 Graduate School of Science and Engineering, Ritsumeikan University, 1-1-1 Noji Higashi,
Kusatsu 525-8577, Japan.

Abstract

The authors investigated frequency-magnitude distribution (FMD) of acoustic emissions (AE)
occurring near an active mining front in a South African gold mine, using a catalog
developed from an AE network, which is capable of detecting AEs down to M(subW) -5.
When records of blasts were removed, FMDs of AEs obeyed a Gutenberg-Richter law with
similar b values, not depending on post-blasting time from the initial 1-min interval through
more than 30 h. This result denies a suggestion in a previous study (RICHARDSON and
JORDAN Bull Seismol Soc Am, 92:1766-1782, 2002) that new fractures generated by
blasting disturb the size distribution of background events, which they interpreted as slip
events on existing weak planes. Our AE catalog showed that the GR law with b * 1.2 was
valid between M(subW) -3.7 and 0 for AEs around the mining front. Further, using the
mine’s seismic catalog, which covers a longer time period of the same area, we could extend
the validity range of the GR law with the same b value up to M(subW) 1.



