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RELATIVE PLATE MOTIONS

The relative motion of adjacent tectonic
platesis depicted on the map by short
vectors located at selected points on the
plate boundary. In this presentation, one
plate (the fixed reference plate) is assum-
ed to berigid. The vector therefore rep-
resents the direction of the moving plate
relative to the reference plate. Therate
of relative motion is labelled next to the
vector.

The components of the vector perpen-
dicular and parallel to the plate margin
approximate convergent/divergent and
transverse direction of motion between
the plates, respectively. Asviewed from
the fixed plate, an inward directed com-
ponent suggests convergence at and
near the plate boundary that may be ex-
pressed as crustal folding, uplift, thrust
faulting, or plate subduction. Similarly,
an outward directed component sug-
gests plate divergence such as would

be expected at a zone of crustal spread-
ing. Transcurrent or transform faulting
would be expected when the predom-
inant vector component is parallel to the
plate margin.
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Seismic hazard is expressed as peak
ground acceleration (PGA) on firm rock,
in meters/sec?, expected to be exceeded
in a50-yr period with a probability of
10 percent.

Epicentral Area

EARTHQUAKE SUMMARY MAP XXX

2002

Seismici ty 1900 -

o o 140°
400137 138° 139° 142° 143400 @)
]
NEAR WEST COAST OF HONSHU, JAPAN '1989 EXPLANATION
© 1928 Main Shock
23 October 2004 08:56:01 UTC
37.229° N., 138.773° E. * 23 October 2004
Depth 16 km AO
Magnitude Mw = 6.6 (HRV) \ Depth Classes
| ® 0-69km
A strong earthquake located near the western coast of northern Honshu 68
shook parts of northern Japan, particularly Niigata Prefecture, where it e @® 70-299
caused at least 25 deaths, several thousand injuries, and significant 2 e\ ) 40°
_| damage to buildings and infrastructure. The deaths occurred principally © 300- 700 ot ,w
in the epicentral area near Ojiya, Nagaoke, and Tokamachi. Some esti- SHI Magnitude Classes PYO..N'G?AN &
mates cited over 2,800 homes destroyed and more than 1,000 buildings irahama i ‘ 2y d S
damag_ed. Water, sewage, gas, ar_ld electrical power systems were seri- Tobi Shima® . © 500-549 3. 5P SEA O—-Fi“‘ﬁ’—/
ously disrupted throughout the region and many towns were cut off by O 550-5.99 | o
damage to highways and railway tracks. The earthquake occurred only u - P C I F I C
39° || | days after the passage of Typhoon Tokage; strong shaking on rainsoak- D1 3901 © 6.00-6.49
ed hillsides resulted in numerous mudslides and rockfalls . Two cars on v C A N O 650 -6.99
the East Japan Railways bullet train traveling from Tokyo to Niigata de- & ' '
railed in the epicentral area. Press accounts reported that tall buildings Q\JKESENNU"M O 7.00-7.49
swayed in Tokyo approximately 190 km to the south. Felt in Chiba, Fu- 5 .“
kushima, Gumma, Kanagawa, Miyagi, Saitama, and Tokyo Prefectures. MNATO 19 © 7.50-8.00
‘ Plate Boundary
E A O F \] A A N Continental Convergent
e o % gemt 1 =¥ |  KYUSHYZ O ' D" o
% Continental Rift
Awa 3. ) . 30°
19 o —= Continental LL Transform
@ 1936 -
— Continental RL Transform
3 1933 915
SEN DAI g78 . % Oceanic Convergent
e 4§ . arw fe ’ | shinomaki . ‘ 1962 % Oceanic Spreading PH LLLI
e —Aa0 TAR
38° o ’gx N s S Wan 3819 == Oceanic LL Transform
O = i 25°
EZAWA . J - Oceanic RL Transform PHILI
: v 2 L UMURA ' . —A_ Subduction
. A Volcano
135°
H N 1959 SCALE 1:15,000,000
~ Albers Equal-Area Projection
4 EXPLANATION SOOI Kiometers
MATSUNAMI </ “ 190 . Main Shock 0 50100 200 300 400
) .?4 e
’ 190 ‘ 193 S 23 October 2004
Toyama U A » :
{ Wan a J @ 1035 %  Aftershocks - Depth Profiles
’ Al
37° MTSUYA . \ 37° Urban Area o 1200 km 1100 km 2000 km 900 km 800 km_ 700 km 39%5 500/m w ki &0@% 200kmy 100km Okrg,
AV I o~y Vizda ° ° -
‘ AavY . 4" SENDAI oS
~ta'Yake' am : A ( ‘ 1938 100 km 100 km
’ Mvo Populated Place
g / \'l{ A ‘ 1938 o Ishikawa 200 km o 200 km
S ® (>R1ga Highway 300 km 300 km
10 OGS :
i r == Freeway
( 4 ) 1938 === Connector 400 km ° 400 km
| /\ — Maj
N - jor Road
TS NATBU _IK g UIZAW
L oY '\Wa a A not 7 ] | ‘1982 . —— Railroad 500 km 500 km
y TSUMOTO ! ALK Volcano o
2 5 T % . 600 l55‘00 km 1100 km 1000 km 900 km 800 km 700 km 600 km 500 km 400 km 300 km 200 km 100km O kr%oo km
D o ’ o®:52 A
. : T ) Azuma o |
36°137° = eshiga : 1923 143 ° 1200 km 1100 km 1000 km 900 km 800 km 700 km 600 km_500 km _400 km,(308km 200 km 100 km 0 kg,
138° 139° 140° 141° ° -
@
SCALE 1:1,500,000 100 km . 100 km
. . Albers Equal-Area Projection EXPLANATION ®
MAJOR EARTHQUAKES 1900 - 1999 .
Per SpeCtI ve View T — I Kilometers EPI CENTRAL AREA Depth Classes ~ Magnitude Classes | »o0 e
0 25 50 100 150 200 YR MO DY  LAT LON DEPTH MAG P 0-69 km o 50-5.9
DISCUSSION 1900 5 11 38.700 141.100 5.0 7.0 300 km 300 km
1901 6 15 39.000 143.000 35.0 7.0 ® 70 - 299 o 6.0-6.9 Qo
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Base map data, such as place names and political
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boundaries, are the best available but may not be
current or may contain inaccuracies and therefore

should not be regarded as having official significance.
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