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Abstract

The Okinawa Trough is an active, incipient, intracontinental backarc basin formed behind the
Ryukyu arc-trench system in the western Pacific. Owing to its special geological and hydrological
settings, it acts like an efficient receptacle for sediments from Taiwan and the East China Sea shelf.
The high sediment flux let us have an opportunity to obtain a high-resolution record of the
seismo-turbidites. Such a record might make it possible to identify the spatial and temporal
variation of grain size between different earthquake events.

Grain size analysis and X-radiograph results have been used to identify the turbidite layers and their
sedimentological features in the box cores. From these data, we find that the box cores which
containing turbidite layers can be divided into three categories. According to their thickness and
grain size analysis results, the box cores which belong to the first category are thinner than other
two categories and located surrounding outside of the turbidite deposition zone. In the second
category, the thickness and grain size of the turbidite layers are larger than the first category. These
cores are sited in the northern part of the turbidite deposition zone. For the last category, which
located at the southern part of the turbidite deposition zone, have the thickest turbidite layers and
largest grain size than other categories. The grain size profiles also indicate that there is a
fining-upward trend in thick turbidite layers.

For the sake of understanding the transport of turbidites generated by the Hualien Earthquake
(M_6.8) on March 31, 2002, we analyzed the sediment layers which represent the year of 2002 in
our core samples. The spatial distribution of grain size reveals that the earthquake triggered
turbidity current may delivered sediments from the north continental slope of the SOT (between the
Mien-Hua Canyon and Keelung Sea Valley) and stopped at the deepest part of the SOT. For the
turbidites triggered by the 1966 M, 7.8 (24.24°N, 122.67°E), the 1959 M, 7.5 (25°N 122.5°E) and
the 1947 M_ 7.2 (24.8°N, 123°E) earthquakes show the same pattern with Hualien Earthquake.
However there seems no clear transport direction for the 1986 M, 6.8 (23.99°N, 121.83°E)
earthquake.

We also picked samples from non-turbidite section for grain size trend analysis to understand the
transport of sediments during the non-earthquake influence periods. The result suggested that the
Kuroshio is the dominant factor that influences the transport of sediments in the SOT, and the
Lan-Yang River and eastern Taiwan might be the major source of these sediments.

Keywords: southern Okinawa Trough, turbidite, grain size analysis, X-radiograph, Paleo-seismic
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The characteristics and provenance of earthquake triggered submarine landslide
deposits in the southern Okinawa Trough

C.Su (1), C. Ling (2)

(1) Institute of Oceanography, National Taiwan University, Taiwan, (2) Department of Geosciences,
National Taiwan University, Taiwan (donccsu@ntu.edu.tw / Phone: +886-2-23631810)

The Okinawa Trough is an active, incipient, intracontinental backarc basin formed behind the
Ryukyu arc-trench system in the western Pacific. Owing to its special geological and hydrological
settings, it acts like an efficient receptacle for sediments from Taiwan and the East China Sea shelf.
The high sediment flux let us have an opportunity to obtain a high-resolution record of the
seismo-turbidites. Such a record might make it possible to identify the spatial and temporal
variation of grain size between different earthquake events.

Grain size analysis and X-radiograph results have been used to identify the turbidite layers and their
sedimentological features in the box cores. From these data, we find that the box cores which
containing turbidite layers can be divided into three categories. According to their thickness and
grain size analysis results, the box cores which belong to the first category are thinner than other
two categories and located surrounding outside of the turbidite deposition zone. In the second
category, the thickness and grain size of the turbidite layers are larger than the first category. These
cores are sited in the northern part of the turbidite deposition zone. For the last category, which
located at the southern part of the turbidite deposition zone, have the thickest turbidite layers and
largest grain size than other categories. The grain size profiles also indicate that there is a
fining-upward trend in thick turbidite layers.

For the sake of understanding the transport of turbidites generated by the Hualien Earthquake
(M6.8) on March 31, 2002, we analyzed the sediment layers which represent the year of 2002 in
our core samples. The spatial distribution of grain size reveals that the earthquake triggered
turbidity current may delivered sediments from the north continental slope of the SOT (between the
Mien-Hua Canyon and Keelung Sea Valley) and stopped at the deepest part of the SOT. For the
turbidites triggered by the 1966 My 7.8 (24.24°N, 122.67°E), the 1959 My, 7.5 (25°N 122.5°E) and
the 1947 My 7.2 (24.8°N, 123°E) earthquakes show the same pattern with Hualien Earthquake.
However there seems no clear transport direction for the 1986 My 6.8 (23.99°N, 121.83°E)
earthquake.

We also picked samples from non-turbidite section for grain size trend analysis to understand the
transport of sediments during the non-earthquake influence periods. The result suggested that the
Kuroshio is the dominant factor that influences the transport of sediments in the SOT, and the

Lan-Yang River and eastern Taiwan might be the major source of these sediments.

-40-



NAREERFELEWEEF L%

ER LA 2007 mp AP + ¢ (EGU General Assembly 2007 )
R N P

2 g 2007/4/15 ~ 4/20

F 24 REA (A2 SRR BREHR)

ROH IR A R E R R RSP E R R RS R S EH G B L kAR
LR RS AR R ARME RS R L ERET -

Bt ERARBE X BRI F > AP TARBBE RN - R FABITTL % o
SR N ﬁ r2“The characteristics and provenance of earthquake triggered submarine landslide
deposits in the southern Okinawa Trough” % 387 Fh < @ B EL A5 " BA L P &
%H%\&iﬂﬁhmﬂﬁ*%’vﬁ WeHHEPTAREBEFL LI - P #F R
B ? 2 B R E AN EF L2 A RHE AR R (MU>68) B FARy %7 b
oo VAR R endE A w2 2002 £ M 6.8 (24.14°N, 122.19°E, 13.8 km) ~ 1986 # M. 6.8
(23.99°N, 121.83°E, 15.0 km) ~ 1966 # M, 7.8 (24.24°N, 122.67°E, 42 km) ~ 1959 & M 7.5 (25°N
122.5°E, 150 km) ~ 1947 & M 7.2 (24.8°N, 123°E, 110km) %2 1922 # M, 7.6 (24.6°N, 122.2°E,

20km)E b BF B o d AfEF I E e A F 2 X KR A PEIE 4§ st

=

BOTARRASZ AR o end o L RT IR IRARE 2 AR R
5ﬁ%u1$¢#%pzamﬂ@o%:ﬁ%umﬁﬁgﬁﬁ%ﬁ%@&a%ﬁ%ﬁﬁﬁm

44

MR ABAFONFY RS o

22

FZMEA SR RO NG e e 0 25 A
Bl inii b R o f HAR oS A % o g0 2002 & 3 % 31 pogF A v iR 2 3314 R
AR AR A PR R 33k BT R G ARS TRERT e S
A kR o B Y TR S B MR TS PR F LR A AR
Yrenfd i Sl (bt @ AR ZE RS ) i) 2002 & hE B 2T RS 0 st &
FORO R RE R
REFABRLARFOLR KRBEFHBEL G H DB F 2202 BiG -

w

% PF’QQ/‘}’&/‘**%/U F 4 K @%J?A,{;_—V;—a °%-‘3¢&*§‘_7‘T ’ ft-}/i?-’i“l'



AP R EHRFERGEEFHETFT o FRAoR I G A
G ARS Y R AT LRSS g
LR FMEARBES FRI AR T 100 X R
Bl PR A RIS B g o e FlERE S

§5f wAEni g P EAM AR LLE S o



The characteristics and provenance of earthquake triggered submarine landslide
deposits in the southern Okinawa Trough

C.Su (1), C. Ling (2)

(1) Institute of Oceanography, National Taiwan University, Taiwan, (2) Department of Geosciences,
National Taiwan University, Taiwan (donccsu@ntu.edu.tw / Phone: +886-2-23631810)

The Okinawa Trough is an active, incipient, intracontinental backarc basin formed behind the
Ryukyu arc-trench system in the western Pacific. Owing to its special geological and hydrological
settings, it acts like an efficient receptacle for sediments from Taiwan and the East China Sea shelf.
The high sediment flux let us have an opportunity to obtain a high-resolution record of the
seismo-turbidites. Such a record might make it possible to identify the spatial and temporal
variation of grain size between different earthquake events.

Grain size analysis and X-radiograph results have been used to identify the turbidite layers and their
sedimentological features in the box cores. From these data, we find that the box cores which
containing turbidite layers can be divided into three categories. According to their thickness and
grain size analysis results, the box cores which belong to the first category are thinner than other
two categories and located surrounding outside of the turbidite deposition zone. In the second
category, the thickness and grain size of the turbidite layers are larger than the first category. These
cores are sited in the northern part of the turbidite deposition zone. For the last category, which
located at the southern part of the turbidite deposition zone, have the thickest turbidite layers and
largest grain size than other categories. The grain size profiles also indicate that there is a
fining-upward trend in thick turbidite layers.

For the sake of understanding the transport of turbidites generated by the Hualien Earthquake
(M_6.8) on March 31, 2002, we analyzed the sediment layers which represent the year of 2002 in
our core samples. The spatial distribution of grain size reveals that the earthquake triggered
turbidity current may delivered sediments from the north continental slope of the SOT (between the
Mien-Hua Canyon and Keelung Sea Valley) and stopped at the deepest part of the SOT. For the
turbidites triggered by the 1966 M, 7.8 (24.24°N, 122.67°E), the 1959 M, 7.5 (25°N 122.5°E) and
the 1947 M, 7.2 (24.8°N, 123°E) earthquakes show the same pattern with Hualien Earthquake.
However there seems no clear transport direction for the 1986 M, 6.8 (23.99°N, 121.83°E)
earthquake.

We also picked samples from non-turbidite section for grain size trend analysis to understand the
transport of sediments during the non-earthquake influence periods. The result suggested that the
Kuroshio is the dominant factor that influences the transport of sediments in the SOT, and the
Lan-Yang River and eastern Taiwan might be the major source of these sediments.



