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To investigate microseismicity around the Nagamachi-Rifu fault, the B class active reverse fault
with a northeast-southwest strike and a northwest dip, Miyagi Prefecture, northeastern Japan, a
temporal seismic observation composed of sixteen high-sensitivity stations was carried out for the
total period of one year between 1996 and 1998. In spite of high artificial noise in the urban area of
Sendai City, we succeeded in obtaining high-quality seismic data by using a DAT continuous
recording system. The total number of the earthquakes recorded is 119, of which the smallest one is
magnitude —0.5. The depths of the events range between 3 and 13 km. Most of hypocenters are
concentrated in the northwestern region of the Nagamachi-Rifu fault, while few earthquakes in the
southeastern region regardless of our high sensitivity observation. This indicates that these earth-
quakes occur only in the hanging wall side of this active fault. Focal mechanisms in this region are
not necessarily coincident with that of the Nagamachi—Rifu fault. In particular, focal-plane solutions
of strike-slip are predominant along the Kagitori-Okubushi line, which is a flexure with a conjugate
strike to the Nagamachi-Rifu fault. The spatial pattern of the horizontal crustal strain also changes
its characteristics across this line. These results strongly suggest that not only the Nagamachi—-Rifu
fault but also the Kagitori-Okubushi line may control the seismogenesis of this area.

Key words: active fault, DAT continuous seismic monitoring in urban area, Kagitori-Okubushi line,
microseismicity, Nagamachi-Rifu fault.
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Fig. 1. Epicentral distribution of shallow
earthquakes (Depth<30 km, M >2.0) in the
Tohoku distinct, Japan for the period from
1978 to 1998 (after Research Center for
Prediction of Earthquakes and Volcanic
Eruptions, Tohoku University). Symbols
are scaled to the local earthquake mag-
nitude. Solid lines represent active faults.
The boxed area shows the location of the
study area (shown by Fig. 2).
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Epicenters of Micro-earthquakes
(1996.10 - 1998.3)
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Fig. 2. A map showing the locations of observation stations (solid circles) and earthquake epicenters
(crosses). Symbols are scaled to the local earthquake magnitude. The smaller circle corresponds to
the urban area of Sendai City and also the coverage of our microearthquake observation in the
period 1 (see Fig. 3), while the larger shows those in the periods 2 and 3. Epicenters only in the
smaller circle are plotted for the period 1 and those only in the larger circle for the periods 2 and 3.
Solid lines represent active faults. The broken solid line is the Kagitori-Okubushi line.
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Table 1. Locations and ground noise levels of seismic stations.
Code Latitude (°N) Longitude (°E) Elevation (m) Ground Noise: Day/Night (1078 m/s)
YSD 38.43965 140.81528 100 6/ 3
SKY 38.39083 140.54889 405 12/13
YAS 38.37029 140.65948 385 20/19
ISH 38.35675 140.84493 67 12/ 5
NIS 38.33382 140.78477 90 21/ 4
KEN 38.31326 140.94703 20 21/10
HAT 38.29999 140.72304 310 9/ 5
KUN 38.28775 140.83731 160 23/ 8
KOM 38.28329 140.89866 65 41/10
BAB 38.27164 140.63853 240 16/ 6
KAM 38.26266 140.75221 145 13/ 56
AOB 38.24644 140.83461 168 21/ 9
ONU 38.23813 140.97057 2 52/22
AKI 38.22256 140.71972 135 9/ 56
TSU 38.18814 140.76046 155 10/ 7
SHI 38.18454 140.93279 3 89/23
TAK 38.18068 140.85085 20 14/ 7
SUG 38.15467 140.78045 145 11/ 5
(1) 2) (3) 54 km/s & 32km/s, X 30km T7.1 km/s & 4.2
1996 oo 1998 km/s DEZRT. BITOFR, ¥ 300 HoRFESE
755 1011 12 1 2 3 4 5 6 7 8.9 10 11 12 1 2 3 EI—*IJ}HEH?EJE];Z(D(%%SO kmu&@ﬁﬁjﬁll*&b%ﬂ
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Fig. 3. Time chart of the observation. Obser-
vation period for each station is shown by
the shaded bar. The total period of
observation is divided into three terms:
from October 22, 1996 to March 4, 1997
(period 1); August 17, 1997 to September
19, 1997 (period 2); and November 26, 1997
to March 16, 1998 (period 3).
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Fig. 4. An example of UD-component velocity
seismograms of a micro-earthquake (hypo-
center parameters: 1998/2/24 21:13 46
(JST), 38°19’N, 140°45'E, 4km and M=
0.7).
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Fig. 5. Magnitude-frequency plot for earth-
quakes in the study area. Shaded circles
and crosses correspond to the data from
this study and Research Center for
Prediction of Earthquakes and Volcanic
Eruptions, Tohoku University, respectively.

&, JAXURUPBEHEBTRENI L E»S, B
M THREREREIETE T BRSO h R TR
HELEM=33:M=18D22DA XY +DAHTH->
fo. DR, BNIEOKSHDI 55X I—icoVT
HhAbEREBRRERD 2. — AP 3km OESH
KICETNIHERD PEOIE 7 — & ZHART L1 Gt
BRIEO—F% Fig. 4 iIZ/"9). TOHR, 6 DOHERAY
DERBRBREMET LMW TEL,

§4. MW B R

41 RESHH LU =F 21— FEENS
BREAES W EBMIBEDO< 7 =5 2 — FEESH%
Fig. 5 i</RY. E~K 1 EOBRBRIDcERRAES h
THIEOREII 119 TH - 7z, BRI B OB
BIURNTI7=Fa—-Fi3, FhFh39&-05T
b5 HEFREHER <~7/=F2—FKo08LILT
Gutenberg—Richter Qlicft > TEBYH, T Eh o, %
INIBEORHEENIDO FREZ< /' =F 2 — N O0SIEH L
Aohd, b 0.6 L7555, HIBRKRHAES W, RIHR -
G 35 1 2 LR HIEE « K P AT 28Rl & ~
Y—DN—F yBEREDHESE (Fig.5 D+H) &H#EK
LT =7=Fa—-FTIEERLLTWVWS

Aot Bk E > 2 BROMKE, zhFh 42
ETTRITH-72 (HL, FRITHLSFRTHETE
Hp &3 2), HRHOMBORHBEEASPPEV L S I
RZ3. CoMnid, HHROEE /4 oMKl d



412

Fig. 6. Hypocentral
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Fig. 7. Focal plane solutions of earthquakes (equal area projection to the lower hemisphere).

Five

solutions are obtained by the composite analysis of earthquakes in clusters (A-E). Bold solid lines
represent active faults. The bold broken line is the Kagitori-Okubushi line.
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Fig. 8. Magnitude distribution of earthquakes
in each cluster (A-E) shown in Fig. 7.
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Horizontal Crustal Strain (1883-1985)
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Fig. 9. Horizontal crustal strain around the Nagamachi-Rifu fault for the period from 1883 to 1985

(after Geographical Survey Institute, Japan 1987).

Direction of principal axis of horizontal

compressional and extensional strain is expressed by the solid and broken solid line, respectively.

Symbols are scaled to the magnitude of strain.

Open circles show the locations of triangulation

points. Bold solid lines represent active faults. The bold broken line is the Kagitori-Okubushi line.
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