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Scientific Report 

From: Dr. Cenka Christova, Assoc. Professor at the Geophysical Institute, Bulgarian Academy of Sciences, Dept. of Seismology, cenka@eri.u-tokyo.ac.jp;  cenka@geophys.bas.bg 

Period: 2006.04.01-07.31 

Research Theme: 
i) Stress field in the area of multi-fault system of the 2004-Mid Niigata prefecture earthquake by inversion of earthquake focal mechanisms.
ii) Distribution of stress field in the Hokkaido Wadati-Benioff zone by inversion of microearthquake focal mechanisms 

Host Researcher: Prof. Naoshi Hirata 
During my stay in the Earthquake Research Institute of Tokyo University, Tokyo, Japan, I carried out the following studies according to the above sci plan and the contract with ERI:  

1) Analysis and preliminary study of the stress field in the Niigata prefecture based on JMA data for 240 earthquake focal mechanisms for the time period 1997-2005. The study area (A) is limited by latitudes 36.5N-38.5N and longitudes 137.5-140.5.The stress field parameters were determined for 2 time periods: i) before the 2004 Niigata earthquake with the aim to obtain the long-term background stress field in the area and ii) after the strong earthquake for two sub areas: the aftershock area (limited by 36.9N-37.8N and 138.3E-139.3 – area B) and its surroundings. The preliminary results show that the occurrence of the Niigata earthquake perturbed the long-term stress field in area B, namely –change in the directions of the intermediate and minimum compressive stresses is observed while the direction of the maximum compression remains stable - almost horizontal and trending SE. This area needs much more time to study than the time I had in ERI.
2) I studied the contemporary stress field in the Wadati-Benioff zone (WBZ) at the Japan-Kurile arc-arc junction (North Honshu, the Hokkaido corner and Hokkaido Island) by inversion of earthquake focal mechanisms. For this purpose I analyzed the spatial distribution of P and T axes of 930 JMA focal mechanism solutions for the period 1997-2005. Based on this analyses 785 JMA focal mechanism solutions (FMS) and 97 FMS listed in Kosuga et al. (1996) for shallow and intermediate depth earthquakes were identified as Wadati-Benioff one. I identified the following structures in the WBZ of the study area for which I estimated the stress filed parameters by the stress inversion method of Gephart and Forsyth (1984): three planes in North Honshu (NH) and the Hokkaido corner (HC) WBZ, and upper and lower subvolumes in the Hokkaido Island (HI) WBZ. The stress inversion results indicate different stress field in the above structures. A new finding is – a normal to the trench ‘structure’ beneath central Hokkaido cutting all the WBZ. This ‘structure’ perturbs the stress field in the WBZ beneath Hokkaido, and it is characterized by a specific stress field. This result indicates that this ‘structure’ beneath central Hokkaido might represent a vertical crack or tear in the subducting Pacific Plate. The results are summarized in a paper, that will be submitted in the Bulletin of the Earthquake Research Institute. The title of the paper is:
“Contemporary Stress Field in the Wadati-Benioff Zone at the Japan-Kurile arc-arc junction (North Honshu, the Hokkaido corner and Hokkaido Island) by Inversion of Earthquake Focal Mechanisms” by Cenka Christova, Naoshi Hirata and Aitaro Kato
3) Other activities:
i) I presented two talks at seminars at ERI

ii) I took part in the Japan Geosciences Union Meeting 2006 as a visitor.
iii) I had the possibility to take part in the installation of a dense seismic array across the Atotsugawa fault, with Dr. Aitaro Kato as a team leader. I gathered great and very useful experience there.
iv) Had the possibility to join Prof. Morita during his visit and field work in the Oshima volcano island, where I was able to see the Observatory, the volcano and the great monitoring system of ERI there.

At the end I would like to express my gratitude to all the staff of the Earthquake Research Institute for the friendly atmosphere, to the International Office of ERI for the kind assistance during my stay in the institute – Tokie Watanabe san and Professor Teruyuki Kato. I appreciate my talks and interesting discussions with Prof. T. Tsukuda, Dr. Aitaro Kato, and Prof. Morita.
I am grateful to my host Professor Naoshi Hirata for ensuring me with all the necessary facilities to conduct my studies, for our work together and for his care for me. It was, it is and will be a great honor for me to work with him.

Cenka Christova 
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