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Sumatra Tsunami on 26 December 2004
Asian and Pacific Coasts 2005
September 4-8, 2005, Jeju, Korea

MEGA-TSUNAMI IN NORTHEASTERN TAIWAN AT LEAST 12,000 YEARS AGO
Ho, Hsien-Tlung' and Hsui, Haw-Ping Peter’

ABSTRACT: ODP Site 1202 operated on the south slope of Okinawa Trough in 2001. It was
discovered that the entire 410 mbst terrigenous sediments were like that from the Taiwan’s
mountain. The analysis leaked out that the sedimentation rate was very high. Inspecting the
tunnel construction of Snow Mountain in the Pei-I Freeway Project, its structure was found to be
a fragile, complex geology. The worst problem was the large amount of artesian water, which
was proved existing for 8 ka, mdicating in there contained the underground reservoirs. The
northern Snow Mountain was once a stratovolcano. At least 12,000 years ago, this volcano
erupted and triggered a big landslide, which produced the sediments at Site 1202. The Lanyang
River mouth was once at Suao habor, but 1t changed the river course after the big landslide. The
landslide triggered mega-tsunami waves hundreds of meters high, this in turn caused a worldwide
catastrophe.

KEYWORDS: Mega-tsunami, Underground reservoir, Worldwide catastrophe.

INTRODUCE: According to the outcome of ODP Site 1202 operation. the average sedimentation
rate 1s the highest rates in the world. Where did the terrigenous sediments come from? Nobody
can answer the question. Now we inspect the nearby mountain in Taiwan and find something in
there that can answer the question.

1. The ODP Site 1202 is the place of highest sedimentation rates.

The Ocean Drilling Program (ODP) Site 1202 operated on the south slope of the Southern
Okinawa Trough, the same position on the northern slope of the [lan Sill, in April 2001 to obtain
a high-resolution record of the history of the Kuroshio (Black) Current during the Quarternary.
Four holes were cored with the advanced hydraulic piston corer and extended core barrel at
ODP Site 1202, the deepest of which 1s 410 m below seafloor (mbsf). The entire 410-m section
discovered consists of rapidly deposited dark gray calcareous silty clay and sandy turbidites.
Calcarcous nannofossil and planktic foraminiferal occurring in the 410 meters long
sequence drilled at ODP 1202 suggest that the sedimentary record is younger than 127 thousand
years (ka) (Salisbury et al., 2002). If the age of the section 1s younger than 127 ka, as
suggested by the absence of pink Globigerinoides ruber, then the sedimentation rate at

lHost, Taiwan Paleocivilization research center, 4 F1., 6-1, 6 Ave., Tai-An Street, Taipei 10054, Taiwan.
Associate professor, Civil Engineering Department, Ming-Hsin University of Science and Technology.
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Fujen University and visiting Lecturer of Uriversity of Edmburgh University. Taiwan. hphsuif@giga. net.tw
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the site was 325 cm per 1,000 years (cm/kyr), But AMS 'C dating of scaphopoda and
planktic foraminifers picked from 10 depth levels down to 102 mbsf allows constructing a
chronological framework for the last 24 ka (Wei, Cheng & Mii, 2003). The average sedimentation rate
of the topmost 100 m of the record 1s about 420 cm/kyr. The oxygen isotope composite record of core at
Site 1202 reveals the average sedimentation rate that is estimated at 500 cm/kyr (Wei Mii & Huang,
200_5). According to the global data of the world, the average sedimentation rate in the seabed
estimates only 3-5 cm/kyr. There is one of the highest rates ever observed in the ocean basins of
the entire world at Site 1202 (Figure 1).

Okinawa Trough

A,

Tamefbﬁg:”fer

_J."‘f—:o'."’ .
y F

g

T

Hoping ¢4 %"

z ’l" Basin

Figure 1. ODP Site 1202 is on the northern slope of the Hlan Sill. The Ilan Sill extends seaward
from the Ilan Shelf and the Ilan Shelf is the seaward extension of the Ilan Plain on the
northeastermn coast of Taiwan.

2. The terrigenous sediment was supplied from Taiwan Island

Because of the relatively low biogenic content of the sediments in the Southern Okinawa Trough,
which is an area of high sedimentation, this requires a large external terrigenous source. The
enormous terrigenous sediment is recognized as being supplied from the East China Sea shelf and
the island of Taiwan (Boggs, et al., 1979; Lou & Chen, 1996; Chen, Lo & Lin, 1992).

The one external source is the East China Sea shelf, which mainly comes from the largest
river in China — Yang-Tzu River. Despite the tremendous influx of sediment from the Yangtze
Rivers, in terms of sediment supply, there is very little evidence of thick submarine fans and
major slope deformation features on the Okinawa Trough in the East China Sea. Sequence
stratigraphic analyses of seismic and high-resolution chirp sonar data provide that there is such a
small volume of sediment reaching the Okinawa Trough (Miller, 2001). Yang-Tzu River is in the
north more than 500 km far from Site 1202 and the Kuroshio Current flows northwards at high
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al., 1998), so the sediments of Yang-Tzu River are obviously impossible to deposit in the
Southern Okinawa Trough such a high sedimentation.

The other external source 1s on the island of Taiwan that is recognized as the Lanyang River,
which is very near Site 1202. However. there 1s too little terrigenous sediment to supply, because
the Lanyang River 1s an ordinary river and the silt content is obviously so low that it cannot
supply the enormous amount of terrigenous sediments permanently at Site 1202.

It 18 very clear that the enormous terrigenous sediments at Site 1202 are deposited from
neither Yang-Tzu River nor Lanyang River. Where did the terrigenous sediments, 410-m depth,
come from? Nobody can answer the question. There is one clue to finding the truth that the large
terrigenous sediments are deposited from low-grade metamorphic schist and marls found within
these mountain ranges on the island of Taiwan (Salisbury, et al., 2002). We investigated the
vicinal waters and the physiographic features, and found something in there.

3. The vicinal waters and physiographic features reveal the truth.

The Taiwan Island has been formed on the eastern edge of the Chinese continent by the collision
between the Philippine Sea plate and the Eurasian plate (Suppe 1984, Teng 1990, Hsu & Sibuet,
1995) since 4 Million years (Ma) (Chi et al., 1981; Teng 1990; Lee & Lawver, 1994). This
complicated tectonic structure is mainly due to the fact that the motion of the most northwestern
portion of the Philippine Sea plate is impeded by the island. The sea floor off northeastern
Taiwan features with three major physiographic units, which are the East China Sca contmental
shelf, the East China Sea continental slope and the southern Okinawa Trough and two less
prominent topographic features of the Ilan Shelf and the Ilan Sill. The collision between the
Philippine Sea plate and the Eurasian plate made the Crust in the northeastern Taiwan break and
magma crupt to form with several volcanoes and volcanic islands. The wider East China Sea
shelf is dotted with several volcanic islands related to the back-arc nfting of the southern
Okinawa Trough (Teng et al.,1992).

The west end of the southern Okinawa Trough 1s represented by the curvilinear isobaths at
the greatest depths of about 2000 m. The trough is confined mainly by the East China Sea slope
to the north and the slope oftf the Ryukyu volcanic islands. The Ilan Shelf is the seaward
extension of the Ilan Plain on the northeastern coast of Taiwan. The shelf 1s fan-shaped and the
width varies from about 10 km off the Lanyang River mouth to about 2 km near the seaside
towns of Toucheng and Suao. The long and narrow Ilan Sill extends seaward from the Ilan Shelf
and is between the Nanao Basin to the south and the back-arc basin of the Okinawa Trough to the
north. This ridge is confined by the Ryukyu volcanic islands to the east and 1s narrower than the
1sland chain of the Ryukyus. It 1s considered to be a part of the Ryukyu Arc which 1s segmented
and submerged near Taiwan (Yu & Song, 1993).

There are many volcanoes existing in northeastern Taiwan and its vicinal waters. including
northern Snow Mountain, which is the intersect place of Ryukyu volcanic arc and Luzon volcanic
arc (Yu & Song, 1993). Turtle Island is a volcanic island, which 1s located at 55 km west of
ODP Site 1202 and 15km cast of Snow Mountain, has been formed from volcano erupting about
7,000 years ago. In this arca was a capital site for the event that had been probably taken place
during the last 5 Ma. In the vicinity of Turtle Island, there are about 60-70 volcanoes in the
seabed and at least 11 submarine volcanoes that are still active (Lee, et al., 1998) and 30-40
nozzles of hot spring, including a biggest one in the world till now (Figure 2). In there, the
marine life activity follows the lava flow, and the undersea water temperature reaches 140C . The
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live volcanic area is relatively large in the seabed.

There are several hot springs that still remain today, the two most famous are: Iiaoxi Spring
on the east side of Snow Mountain, and Wulai Spring on the west side. This indicates the
volcanoes of northern Snow Mountain have erupted many times in the past.

Figure 2. Near Turtle Island a nozzle of hot spring (4-m diameter and 10-m length) is the biggest
in the world. (Natioal Sun Yat-Sen University Professor Chen, Chen-Tung Arthur provided.)

4. The eastern flank of the Snow Mountain looks as it has been cut out by the nature
event

When driving a car from Taipei City toward Ilan City through Pei-I Highway, we must climb the
slope over 50 kilometers of straight distance across the western area of Snow Mountain to the
ridge. When reaching the point of the ridge, we can see the whole landscape that presents
Lanyang Plain just beneath our feet. Here we find a sudden drop of about 600 meters. In order to
reach Lanyang Plain, we must negotiate 9 sharp bends and 18 changes of direction. The terrain
features are not as symmetric as the western area of the mountain, so we may imagine that the
eastern flank of the mountain has been cut out by a natural event a long time ago (Fig. 3). What is
the natural event? We must understand the characteristics of northern Snow Mountain.

Herglit  Meter
o] Snow Mountaln

B0

(4]
Drigingl Siope
N

Figure 3. The profile from Taipei city to Toucheng around Pei-I Highway denotes maybe a
landslide of Snow Mountain. The original eastern slope may be symmetric to the western slope.
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5. The northern Snow Mountain is a fragile, complex geology

The northern Snow Mountain 1s located between Taiper County and Ilan County in Taiwan. It
belongs to sedimentary rock with a little metamorphosis. The tunnel construction of Snow
Mountain in Pei-I Freeway Project, which began in July 1991 and will be completed in December
2005, has 12.9 km in length and it is the longest tunnel in Southeast Asia. As the tunnel
construction of Pei-I Freeway penetrated there, along the line of the tunnel was found very fragile,
complex geology with many folds and faults.

The west section of the tunnel mainly contains sandstone, graywacke and sandy shale. The
quality of the rocks there 1s good to work with. This allows the construction process to run
smoothly. But the east section of the tunnel mainly contains hard shale, Szuling sandstone and
clastite, and 6 series of main faults and 2 synclines pass through there. One of the largest main
fault estimates about 50 meters in length. The quality of rocks is so bad that the complex
structure indicates the stratum is very casy to collapse (Lin, 2001).

The cast section of the tunnel within the Snow Mountain 1s the weakest — Szuling sandstone,
which contains fragments of laccolith, Jianmo clay’, fault clay, fault breccia and high pressure
layers of groundwater. There is a covered earth up to 720 m in thickness, average 350 m, above
the tunnel. When excavating the tunnel, constructors used a Tunnel Boring Machine (TBM). The
excavation caused collapses, often accompanied by earth flows. During the project a TBM was
destroyed and buried.

In total there were 98 major collapses and 36 large artesian waters during the tunnel
construction and 4 project schedules delayed. The worst problem of the tunnel construction was
the largest artesian water in the world that yiclded water up to a total of 650 I's. Why were there
so much artesian waters in the tunnel construction? The structure type of Snow Mountain
revealed the truth.

6. There contains under ground reservoirs

From the tunnel construction of Snow Mountain, we realize that the mountain 1s full of water.
Much of the rain, which has fallen on the Snow Mountain, has been trapped nside it for several
thousand years, because of its particular rock structure. We know that there are many folds and
faults in the mountain and it was once a series of volcanoes. We can recognize that the deep of
the Snow Mountain has two types of rock. One i1s very loose and permeable material, such as
rubble and Szuling sandstone that the water can soak through from the surface. straight down to
the laccoliths within the mountain. The other type of rock 1s the lava dyke which 1s formed by
volcanic magma. As magma cooled and solidified, the dyke became a very hard, impermeable
lava dyke. The water cannot penetrate through this rock and is trapped behind it. Therefore, there
are many dykes within the mountain that act as a series of underground reservoirs.

7. The Illustration Data of Isotope Dating Groundwater

There are two isotope dating methods of "*Cand *H (Tritium) applied in the groundwater in the
tunnel of Snow Mountain. Using Accelerator Mass Spectrometry *C isotope dating can figure

Jianmo clay is a kind of mold siltstone, which can dissolve into water as sludge.
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out the age and the source of the groundwater. Using *H isotope dating can determine if the old
groundwater combines with new rainfall. The isotope dating groundwater in the tunnel was
carried out, and then *H isotope dating sample of groundwater was surveyed by America National
Miami University that determined a low limit of 0.1TU, where 1 TU indicates a T/H ratio of 10718
(Taylor & Roether, 1982).

From June to December of 1999, the groundwater samples were taken from the tunnel of
Snow Mountain, and analyzed in *C and *Has the following Table 1. The data of C isotope
dating showed that groundwater in the tunnel of Snow Mountain was about 8,000 years before
present (yr BP). The 8,000 vears old groundwater must have been deposited within the
underground reservoirs.

Table 1. The Isotope Dating Data of Snow Mountain Guide Tunnel Around 30K in Pei-I Freeway.
(Ministry of Transportation and Communication National Expressway Engineering Bureau
provided)

Sampling Date Sampling Location “C (yr BP) "H(TU)

: 4850480

3 3 . . ]

1996/04/24 Guide Tunnel 39K+070 S13C — -14.78%o 3.17+0.10TU

1997/06/23 Guide Tunnel 39K+070 2.38+0.14TU

1997/06/23 Guide Tunnel 39K+070 2.64+0.17TU

1997/06/23 Guide Tunnel 39K+150 0.87+0.17TU

. Guide Tunnel Tian-Chi

1997/06/23 stele (elevation 520m) 2.60+0.20TU

1997/06/23 Guide Tunnel 39K+178 0.64+0.16TU
: 5500+100

1997/07/01 Guide Tunnel 39K+070 S13C— -13.00% 2.52+0.17TU

1997/07/01 Guide Tunnel 39K+079 2.86+0.17TU
: 5140+80

1998/12/11 Guide Tunnel 38K+950 S$13C — -14.3%0 1.81+0.17TU
: : 5500=100

1999/06/07 Guide Tunnel 38K+902.4 SB3C— -14.0% 1.20+0.20TU
: 8450+50

.

1999/07/12 Guide Tunnel 29K+509.3 30— 13 7%, 0.60+0.10TU

1999/10/31 Guide Tunnel 38K+476.2 5510+100 0.70+0.10TU

1999/10/31 Guide Tunnel 29K+503 8600+130 0.60+0.10TU

1999/12/26 Guide Tunnel 38K+409.3 6950180 1.60+0.70TU

1999/12/26 Guide Tunnel 29K+561.8 8230+110 0.90+0.20TU




8. Northern Snow Mountain was a kind of stratovolcano

According to the records of Pinglin village, there were more than 300 hectares of tea trees just
above the tunnel, almost faded the half after digging the tunnel of Snow Mountain during the
drought in 2003. In the preceding times the case did not happen that meant the old underground
reservoirs of Snow Mountain were broken and flew away. So. there were a series of underground
reservoirs inside the northern Snow Mountain that was proved.

Because the structure of the northern Snow Mountain is fragile, complex geology with many
folds and faults and there are a series of underground reservoirs inside it that indicates it 1s a kind
of stratovolcano, which 1s ease to collapse. Stratovoleano is constructed of alternating layers of
pvroclastic and rock solidified from lava flows.

9. The nature event cut out the Snow Mountain was the landslide

According to the theoretical studies of stratovolcano (Johnson, 1987; Satake & Kato, 2001), we
may conclude that the volcanoes of northern Snow Mountain erupted a long time ago and
accompanied the vibrations of earthquakes; the magma upwelled from deep inside and reduced
the strength of structure sufficiently and in turn heated the water of the underground reservoirs.
When the water pressure rose it triggered the collapse of the underground dykes. As some
underground reservoirs collapsed, the enormous volume of sandy clay and stone dropped into the
Pacitic Ocean and created a big landslide.

Its bulky sandy clay and stone sank into the sea and formed a large embayment, an
indentation of beautiful arched coastline in Ilan County (Figure 3). From the view of
physiographic features, the fan-shaped Ilan Shelf 1s the seaward extension of the Ilan Plain on the
northeastern Taiwan coast and the long and narrow Ilan Sill extends seaward from the Ilan Shelf,
too (Yu & Song, 1993). This means the terrigenous sediments of both all come from the
landslide of Snow Mountain. It was proved by the outcome of ODP Site 1202.

10. A big landslide causes a mega-tsunami to destroy everything

On La Palma in the Canary Islands of the west of Africa that will erupt and cause to trigger
collapse (Voight & Elsworth, 1992; Elsworth & Voight, 1996). The Cumbre Vigja volcano
collapse models treat the resulting mega-tsunami as a shallow water wave and also produce nitial
leading mega-tsunami waves. For example, within two minutes after the postulated Cumbre Vigja
collapse (up to 500 cubic kilometers in volume) begins, the model estimates a water dome 900
meters high on top of the monolithic slide block. After five minutes, and after traveling 50 km, on
top of the now disintegrating block of material, the leading wave height drops to 500 meters.
According to the model, after 8 hours mega-tsunami waves of up to 10-25 meters in height reach
Florida of America and the Caribbean islands and invade into 20 km inside the shorelines (Ward
& Day, 2001: Ward, 2001).

The conditions are similar to the Cumbre Vieja volcano, the enormous volume of the
landslide in eastern flank of Snow Mountain, a rough estimate of about 480 km® (Area about 800
km® and average height about 600 m), will make a mega-tsunami. The wave height of the
mega-tsunami in the waters of northeastern Taiwan may have been hundreds of meters and it
became a big worldwide flood. Not only all the Ryukyu Islands and seafront of Taiwan Island,
but also almost all the land around the Pacific Ocean was destroyed.
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Figure 3 The map of northeastern Taiwan shows that there 15 an mdﬁntation of beautiful arched
coastline and the Suao Harbor should be once the Lanyang Eiver mouth

11. The landslide of Snow Mountain changed the river course of L anyang River

According to the map of Tarwan (Figure 3), the seashore line and the contour lines beneath the
sea level near the Lanyang River mouth are very straight and smooth, and that wdicates there 15 a
new river mouth, buf the Suao harbor is different There are the prominent embankments and all
the contour lines bulge out from the Suac hatbor at the influence of Euroshio Current northwards
Dunng the last glactal penod, more than 12,000 years ago, the sea level was 120 m below the
present’s (Fairbanks, 198%) There were many sand bars near the Suac harbor including an
elliptic sand bar about more than 2 5 km long, indicating that the Lanyang River, the longest river
of the Lanyvang Plain, had flowed out from Suae harbor since long time ago. This 15 a proof that
the Lanvang Fiver changed the river course after a big landslide, which was the collapss of the
tinrthern Snow Wountain Az the enormeus volume of earth sank into the ocean, thers was no
obstriuction and the iver course didn’t need to make a turn to Suao harbor any more, Therefore, it
flowed directly into the ccean to run anew one as the present.
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12. The mega-tsunami occurred at least 12,000 years ago.

The first people to appear in Japan were Minatokawajin on the island of Okinawa 18,000 vyears
ago. Later. all of the mankind’s remnants were extinct for a span of 10,000 years, and then 6,670
years ago the historical culture remnants appeared again (Kimura, 1991). From the legend, all of
them were destroyed after an immense flood. The people around the Pacific Rim, including
Taiwan aborigines, had a legend that their ancestors survived after a big flood or a terrible
tsunami. This means a mega-tsunami in the waters of northeastern Taiwan happened at least
18,000 years ago. This time mterval is conformed by 410-m terrigenous sediments at ODP Site
1202.

According to the outcome of ODP Site 1202 (Wei, Cheng & Mii, 2003), from the terrigenous
sediments the depletion of heavy oxygen isotope began at about 17 ka, and persisted until 8 ka.
C/N ratio and CaCOj; content of the bulk sediments in the smaller than 63 micron fraction suggest
that the site did not reach to today’s hemi-pelagic condition until 10 ka. In contrast, terrestrial
source contributed significantly during the period of 25 ka to 11 ka. A reversal of oxygen isotopic
values to more positive values suggests a local registration of the Younger Dryas at 11.6-11.1 ka.
Those time intervals coincide with the mega-tsunami between 18,000 and 11,000 vears ago.
Those time intervals coincide with the mega-tsunami between 18,000 and 10,000 years ago. This
comes to a conclusion: at least 12,000 years ago, a mega-tsunalmi occurred in northeastern
Taiwan, and then caused a worldwide catastrophe.

Acknowledgements

We are grateful to Dr. Tsai, Tseng-Chang of Culture University, Graduate School History
Institute for constructive criticisms and helpful comments.

References

Boggs, S. Jr., Wang, W. C., Lewis, F. S. and Chen, J. C. (1979). Sediment properties and water
characteristics of the Taiwan shelf and slope. Acta Oceanogr. Taiwanica, (10), pp. 10.

Chen,. M. P., Lo, S. C. and Lin, K. L. (1992). Composition and texture of surface sediment
indicating the depositional environments of Northeast Taiwan. 740 3, pp. 395.

Chi, W.-R.. Namson, J. and Suppe, J. (1981). Stratigraphic record of plate interactions in the
Coastal Range of eastern Taiwan. Memoir Geol. Soc. China, (4), pp. 15-194.

Elsworth, D. and Voght, B. (1996). Evaluation of volcano flank instability triggered by dyke
mtrusion, In: McGure, W. I, Jones, A.P. and Neuberg, J. (eds), -Volcano instability on the
Earth and other planets, Special Publication of the Geological Society of London, 110. pp,
45-34.

Fairbanks, R. G. (1989). A 17,000-year glacio-custatic sea level record: mfluence of glacial
melting rates on the Younger Dryas event and deep-ocean circulation. Nature 342, pp. 637.
Fan, K. L. (1985). CTD Measurements in the Seas Around Taiwan During 1977-1983. Spec.

Publ.—Inst. Oceanogr., Natl. Univ. (Taiwan), 51.

Hsu, S.-K. and Sibuet, J. C. (1995). Is Taiwan the result of arc-continent or arc-arc collision?,
Farth Planet. Sci. Lett., (136), pp. 315-324.

Johnson, W. (1987). Large-scale volcanic cone collapse: the 1888 slope failure of Ritter volcano.

-207-
255



Bull. Volcan., 49, pp. 669.

Kimura, M. (1991). Did the Hazard of Big Flood Destroy All the Minatokawajin on Rukyu Arc -
Mu land was in Ryukyu (Japanese). Tokuma Bookstore, ISBN4-19-554587-0, pp. 114.

Lee, C. S., Chung, S. L. and SPOT Members. (1998). Southernmost part of the Okinawa Trough
(SPOT): An active extension/collision/subduction area. EOS, Trans. Am. Geophys. Union,
(79), W109.

Lee, T.-Y., and Lawver, L. A. (1994). Cenozoic plate reconstruction of the South China Sea
region. Tectonophysics. 235, pp. 149-180.

Lin, C. S. (2001). Special Technical Method — Travel the Tunnel of Snow Mountain in Pei-I
Freeway (Chinese). Engineers Times, 253.

Lou, J. Y. and Chen, C. T. (1996). A paleoenvironmental record during 7-21 Ka BP in the
sediments off northern Taiwan. Le Mer 34, pp. 237.

Miller, K. L. (2001). The paradox of high sediment supply to the East Chmma Sea Continental
Margin and the absence of submarine fans and large-scale slope failure in the Okinawa
Trough. GS4 Annual Meeting, November 53-8, 2001. pp. 149.

Salisbury, M. H., Shinohara, M., Richter, C., et al. (2002). Proceedings of the ocean drilling
program, initial reports volume 195: Site 1202, The Integrated Ocean Drilling Program,
Publication Services 2.

Satake, K. and Kato, Y. (2001). The 1741 Oshima-Oshima cruption: extent and volume of
submarine debris avalanche. Geophys. Res. Lett. 28, pp. 427.

Suppe, J. (1984). Kinametic of arc-continental collision, flipping of subduction, and back-arc
spreading near Taiwan. Memoir Geol. Soc. China, 6, pp. 21-33.

Taylor, C. B. and Roether, W. (1982). A uniform scale for reporting low-level tritium

measurements in water. /nt. J. Appl. Radiat. Isot., 33, pp. 377-382.

Teng, L.-S. ( 1990 ). Geotectonic evolution of late Cenozoic arc-continent collision.
Tectonophysics, 183, pp. 57-76.

Teng, L.-S., Chen, C.-H., Wang, W.-S., L, T.-K., Juang, W.-S., and Chen, J.-C. (1992). Plate
kinematic model for Pliocene-Quaternary arc magmatisms in northern Taiwan: Jour. Geol.
Soc. China, 35, pp. 1-18.

Voight, B. and Elsworth, D. (1992). Resolution of mechanics problems for prodigious Hawaiian
landslides: magmatic intrusions simultaneously increase driving force and reduce driving
resistance by fluid pressure enhancement. Fos, Trans. Am. Geophys. Union, (73), 5006.

Ward, S. and Day, N. S. (2001). Cumbre Vigja Volcano — Potential collapse and tsunami at La
Palma, Canary Islands. Geophys. Res. Lett. 28(17), pp. 3397.

Ward, S. N. (2001). Landslide Tsunami, J. Geophys. Res. 106(11) pp. 201.

Wei, K.-Y., Cheng, E.-E. and M, H. (2003). Last glacial-Holocene paleoceanography at ODP
site 1202, Southern Okinawa Trough, northwestern Pacific, Geophysical Research Abstracts,
5, 13926.

Wet, K. Y., Mu, H. and Huang, C. Y. (2005). Age model and oxygen 1sotope stratigraphy of Site
ODP1202 n the southern Okinawa Trough, northwestern Pacitic. Terrestrial, Atmospheric
and Oceanic Sciences. TAO 16, 1.

Yu, H. S. and Song, G. 5. (1993). Submarmne physiography around Taiwan and its relation to
tectonic setting. Journal of the Geological Society of China. 36(2), pp. 139.

Yuan, Y., Liu, Y., Liu, C. T. and Su, J. (1998). The Kuroshio east of Taiwan and the currents east
of the Ryukyu Islands during October of 1995. Acta Oceanol. Sin. 17, pp. 1.

-208-

L0V



PRER= G XA EEREFHE

ok 2@ O

BEfE EBEnBEt+HFECt+/\BEED

AR
3]
BREEABRRALRTH A1

mﬁ*-ﬁ—ﬂﬁiﬁﬁﬁ

m%ﬁﬂ'ﬂﬁ’]fﬁﬁﬁﬁjiﬁﬁﬁ&&?ﬂ &‘“’F"’EX BRILUES »

H

e ez 3k

RE
& X
28
gx

L DR
FHRBTRTSE RS
TR AR e
it S U A | 2
SHCERD - MBI EM S W
B =MEREE  BiLaw
PRI 4 P00 R
ARG - EIMIFEN
EM MR E LT -
TR MY - BREn
1 2 B e
ER ) AP R T
T AR MR+ O
A2 0 P R (G
EARE ARG R

PEREN\+CEHEANE BEE

1 - W O
IV TN
lkT“ W

2 IR M2T

LA - T ENN
MO R 56 % Mk
R MR B T S - MR
Wi - f MR
AT IS B R W -
FI2E 5 T3 1000 00 60 0 - B
EMERNEHE - THEW
EE 1O L2500 R - Py
FEFIR M AR A TR
W TomMC o R

L Lol £ 41
MmALTY~R A
DI 2 5 G O 0
a0 -SRI R T (&
Wi B o LRI
BAKES @RS HERY)
WP - SR R
Pt e - BRI IR £ )
SR PRRTERE ) -
IR MBI - &0
ME LS WE0M M - FoWE
EREMTIRROWEZ—
7 ELRA 0 SRR T Mt
TR e o TR I
+ NN 0 IR T

Ni MR T W
LECE TR YR SO L
W T Ml A e
MEMEY SR HEE
EWBEn WENEARE
hiﬂmm e e
B M- % @gmﬂﬂlﬂ
BE - ER THREAME * &
LES BN S R 8N
| A hﬂMﬂﬂ?!
Elahil M oBAAMS
MY ME R W iFEEW*f
i ﬁiM%Arn
BMiEER 8 BEER
mE+A MENENES
£ G MM AN S
= W B AR AR R
WU NEN Me BTE
.y E Ry
G OOK N W OB WO WL
B M
- B R
LR
5w R A

e g -
HE - BN
W A 0 R
LR R Ba

BMaw - ¥
Ria 50
(VLR BTN

EBE mt
T8

o

TN Ry

[ARE - W TRW: - HhkR
'R - AREE AW
AWAHE B RS @
R 3 — 03 455 R -
PRV T L B9 A
kTR R 2 S
C MR ST AT A
© A SRR D R )
RRRE . BT ENRM
RAF - WARNAMEERT
5 - i M 0 7T
RERLIE-SE B A AT 7

T SEES

>

BEEXN TBSEAR

BASTERHEERRKTRR [RATFH REEHRER TFAIBAEERNRE

b a5l Gl i [TES TR
C SR 8w
LT 9 174 P AT MR A
100 1 2 WL - RS
FAEN ¢ 540 SR
VLN ST M T R
LE [obs S dtl |
utibed FiTRRCE B
ERMMER MR - tH
B RE L 4048 90 e MY R
R ]
LR MR - Bt R R

e STWn é HEF - SEEED
ST RN R MR B -
R TSR | BTSN -
THRREWTE S % AR B
% FTR AN FFPABLE - SEIEE
%) 0T - BN R BN -
P - SR\ LR @&k« B
WER (LR W AR
SRV - S *&J SR - S
MR AR LB K - KR M
REZRENZ - EHEMR - S
ety (AR A | F - REH
SRS FEIRER) r - R
£ smscue? MR HAEE -
RN - RESE 6 HBEH - (GRER
RECA AT R -
TG R R Ol AE
T AR A ) MR  WEEN
 EEEGBERNS B TLE - TR
RUEEMER - Kb E LR - WE T
- MAFENH - AR
ORI - BRIk ﬂ‘ SHA - RHMR
- RTREH - WA BRI -\
EeF - SREEE ‘ﬁ a-i;;%f;m
B - RmLeE - At LT R

257

" i M ok 8
;3uuvnmm 4
5 Hi AL L)wwmuMMmem\mﬂ

SEagnc

! [ i
-m%khm
R R
N

SHERZN-—FEREE

EEI

AEFETEE
EEdEs®
ZSRAT | sErrnmEer )

=

HEER SN

RESEED -

~REIE
agssE=an

=%

RUBBEER . g UMb
Emsigan =%uugmi
WA HE e SR
QR ST E A RT SY

BIAER L 10 S MR
CETREN TR, -
TR G0 P R - O
T 1 R
HIEEE GMN - (EW ok
MEETHUME - W
AEERNRNEES 1
B RILATREE - R
PRI ETIEN  ®T
BOERT - LR &R
R - 600 o RO - B
TR
BNy WEMEEEE -y
TETOINRE - LR R R
U Pl 8



)
Ir

ed=E3

RHE BE+HA+Et+HN\BRES

AL @HERE

EHwnRe - axee
FEEEERELTUEONHENFOE KA - IESONTR
S0EE | o vEHIHEE - FEERKERR NS | &) -

ﬂnmn ESUESEDREHNY -

Hﬂﬂﬁ1VAﬂT FEEREES - L EERLBESMEESTE - [ Bx-3¥ £
2V HESUSTENLSESSEoRERS - ERERNSOELHENS
2 1ﬂu ESONFESSHATY - QUUEKELR - gRLE - BER
% EERSUTSS - JEAM | ) EE<HENEER - R | RE

= FUEEHNEEESE SN SO EE SRR T NE - BOIES

i SMILES | FESEEEC O FESKERPRERNEEXE

P 3« O RS ENEE OB
Amﬁ N REE B KYE | - | L) O EFSECE <S8
- ESSESES CSF | BEEN | OF [ ZESe B KE
- [ 2 | Esiposss| ERE0 | [ SN | ENSOEESE
oo 2 ‘-11 F¥-TEX | EXBE | - FUEST| 2% | - EREESE
L J EXEEET - UEEVESYRCETE  CEESEEneRE( B
S EiE[gRED | -
R | RE- ERERENET - RHESHEECREIRSER
EEEEUIS: | M EIEE  SHEECSNERENIE- &

TESFEES - (o | | ERg-(HEEENEEEESE

—— ..J cEEEYEGTEE - EEEEU<BEEES
= -
Ex - fiSrETREsLAEasENSs - EOFEE-PESE- 1

 RTEERrIESSC Y - BERSEyEeETYEs | - £
Xy TEIEERSHEEEE - ERE<CNEIENNE - PE-HS
HEELEEE - SE-RNEEES - RIS ETEELE
EERENNERRCERS - RETHEE - EYEC URESY
l— HMM SHIEETHT S - SrLUSEE  ¥E - BE I8 -5
P " B R
E s EEEREEBCERNTCESYRELEES - RUEREIE
N C REANFRESXHSYENSSCEAT SN - YEOFSNsS
= 3 HEOQHE
® > MBS

v ERR AR M DN T AR M A W

M EEEME RN RRMEEIREEURRAPNRG D g

LELET
B L ELUE 3 GR

AHE B+HA+ELtAEESES

2ot

FRIPR BYS

ERR SR K SE S RN R E o

[ MRERE WS deE e
] SRS e R - B DR
R - SR R R
SRR EaE - Renmiwnay
T M G M -
SReEEE SoTResses - un
SRS | W - el
Ikl | i o B T ] it
T -4 ) I B s b S R S
R g e MR W
RSO EER R e
EE TR e el e - e
R e AT - e
CaragERVTECES FlaRe
Bk S AR R R
O A b R T
- TR R R

I RS | e A
TR - NS R Sl
R - O - R - Lim
SENFRREEEEG

B b e e -
B0 MEWE MR okl sE g e
C B | MR- B e N @
6 REETERAFELEY  dbe mR
SRR | e
EEWET - pEeEs  Sirae
VRS R R - e e
EEHE - weEe e ORI -
wel BRI R EaGES
i~ R - SR - e
SULEETI - o< LR
e S L R e
M | Ml R N - SR

PHEA

LAyl weid S Feld
4 THaABER L AN | o

| -wasssdErsEs IS
Wl [ | T Diele il
| o -t 2

Wy FRTEeluis

IR - 4 (LSRR e B e R -
RS Rae e | S e

TS - L e
HEE - EVEAEEE @l e
B SO

Bt R Lo = TR
T ] T = £ 7 TR e o1
MRS EE DR R
MR ST o R R

W O R T e R
R S | T - e T
T T AT A S A
B SRS DA R R e -
i e - S SR e
e s RaE e
N | - AR R EE R
SRS S

BHEEHERE
MARERIEN | Wt

| mGEE #E &P | RER
ERERGE | e HEEoEE s
TS G - BT el e
B | E-rRodE 8 - B
N - e R - e TR
£ W ER TN -

[Ch 5 3 T e TR

SR M EEN  BRCE- T

U cEwomws  ROE - R . e
B —mezw Foom Fase-

EmiEE e R L AE
FeEUEERE Pl EahE  siEND
EAREREL D FEET IR - R

| e e e e

HiEFESrEe L e | SEYe
K | RN oM ) B - s
T S Y SR
BE SR SN
TSR - =
BNEHEEE S o o S
SRR - | .-
BEENE NN EEEET - EER

e R W T TR
EwREREmEeiTen DU | s
ERRERE S D DA N ks
BRI - EE T
TAFETTREN SR -

258



7\

PEREN+TCE + B + 8 28

£] b /54

| HIEW-tHE "ORRITDNXER,

PUFEREE RERPEF VP EERAKXOF /R FERFETTEREYE

ﬁ#t?iii##ﬁiflil&h&rﬁﬂkiﬁ#ﬂ
JEEAT ARTARSRLLN - SRRASRAHEA

(&ML AW )

[(N4eH 0 doslwe ) I
oHa | BHE v R o
c- R R
B £ G R
EEOEEE - BlaEaay
U - - R
RSN - B ESE
O G - e M b
ERE - HdnEREMN - 8
T S E -
B e O ERT-

oMl =4 | B - -
Hea s EW NEE TN
RHER- SRR -
IS N R - E
B - i cEREE
S SEE- - # Hims
MEGS L. -

WM - B R -
| I R L -
BT A R e 10 -
| |4 R S -

Y R b - RS
MEEEEE - E-UWE W
R o B R - - B A R
ERE - R TRAE -
EEmEL YRR ERHD
W PR .

O 5 s O D
P4 o B S < e -
LmifeEEeeE-mE
O EWE ) Wil - =
AT - BRI - Y |

SR - O
R R
= B <EEE - RN
¥ - T A i I M T ke T
el R PN A R -
HMEXEIEES - B 1w jEn
= -
ShwE - el - o
=S I e - e
Pl - ST B
bRl - R R
- EHEWMNEHAYNYER I
- 2l FE - Sl
EE - pad BTHENCE -
E (3mSRl
- EEYR R mEeE - B
TNNEEOES - ke
<ENETE -

57 R o RS - - R R R B

[Nibpg - ) S
oM aE DR
A - RTE R - R
BT | R el e - T
N < HE el - e
BB CERERE - nE
HEPFLEREDN - i

T RE | S
R RS
BN i - - -
MEELenELleEE - &
W YEAETNT L TS
+ o O e ST M I o
B - BN <

B - Br<ENesH s -
SRS | SRR - ol
B e S

10 T v S I AL
FRET - MR- <
HE - HeSoKKE - miEs
R R i e

HMLE R W qnEad, -

[ W e™ dosigen | O
EHEa O RRE RS <
BEl - b B S n bRl i
o - e A ke
o - R
AN - SRR - WE
SO I AN - T
H"IHN!EI!!&$!E

259



8 P
xEEE

B+8 +&t tN\REEP

FeE X H

At VR T HHE " BRERHR

PRFF

L

whE=8BiE

E—8OF

( FENOP MR ) R A R R M - A
N - TR R AL S (RS IR | G A - R A e
B - BV | - - R e - R -
tev o R e i M < A ke ) - R SO - RO
TR [ R & Wt ] -

B W 0 S R S SR B (O 8 M- B - KB A - GVERR TR i)
<R R IR - W - A0 XORL - O - SR
W B AN B A - S R ] - oS-SR R
FIE - Rale Lol B0 b B Y8 TR -

- O B R R - BT VR R PR -
B - N R R R ] 0 R

K W 0 A 1 - OB T R e [ R
PHAR | - DR R MR RS - TSRO 4 R BB S i i
2 0 R B SR PR R - R | B O R T
R - PO | - AR - R R i -
vl -

DR 1K R 8 S 5 U T T 5 ) W W R G - R0 s
R - SR [ BT ) o EEROE - MARIRIEN
R KA S R - S S - RIS T - e - e
- < X SR RO - BRI AR <YE R - u AR K |
Bt O MR - T T 4 O T i O RS

MR R A R - AR SRR R e S
T - ST B B TR M R BOEGR - I o P 20
K- ERSREEIMT - @I - Kol - S - S - I\ - o
WU L0 T - KB - I - HE R PRI R ERE -
RT3 R O M o < Rl =

R B B R R+ - R R RV ) [ B e I R
- SN - B - SRR - BRI IRNE - P RO R R i
T~ 12O - e [ B TR MR Y - R R o Rt [ Wi
Haff |

R M B B - R o R X I A R
I < R - R M S IR - B YA -
R W R A B R LR R

=HtH

| |
o |

g B\ /\4E
R EARE NS b ER SRR R R AN

Al
B

¢ﬁﬁﬁiE
ﬂiry

- R EWURESE  STRE MR RCER - TR - kA &

i RS G MG R S SR BT PR TREN A A0Y - (ELIEOE ) 0 M 0 AR ST A T RO JRR L - o R A - A R
SHOTEW I ENTHELHGY T 6T U IR A (A6 - ch ORI SO MND s c — B TR TN - B - TR - MK

& 38 % Rk BRI K B 8t

=
=
=
=<
#
=
=
=
=
&
=
=
=
=
=
®
]
.m »
# =
® =
£ B
= =
= S
# B
3 2
& =
TS
& =
& =
KEB  SKEKE - HERERE | U
Ei<ECEEg - BEF SESDH
BLE£HENS 1| -BEH EERERT<L
| HBEE S5 & ExSEEsgd
wEpEiE-5-5 EZEEF- wES
FEEESLERSE BB <BEQ
RERUED | SEN ESMERCEES
SEEERELEYY DEZFIERER
S WHERIE K EESEUIES
z -BEBEIFTEE- TEEZEES .
= WEUEIZ HE-&£ - XH - REER
= LR Spfns -2 coEmsEKSE
o F-2F - KeK ® ®NE| gEsgR
N ﬂmﬂ_.@ﬂﬂ!.ﬂﬂ L EE-1°% £ 00
] BEIEHKED - B-FE-EH-E
th EEE . CEHR-HE BEZSEERER
m EREGEEVIS " SEREHAKES -
EOERKEIESSEEHEEE - KU
- SESERLEHESE - HERREE
#EPMNREZIERE-"BHMEEBELD - @
EEEC R TSR RO
E53E CEDEHE LCEHESBESE

2 LA XL 3 0 L A S+ T
A7 0 S T o 0 BV ol

(PTRREEFHESTREM

WEEEERIRER  BAEZE -

o T

260



J

>
sl
H N\ N\ERREED

B

;
B

£+ \BREZEP

3k B &

=VAY=]

O DRI IEXRHEIER

2 3¢ 4 35 # e I BT K K ER e B R 3 e

P EERE S FRL AR DN FE

CR OB\ O

OEFEREEENE SN
He-HREEEFEREL (V) OoR
HERSHOEH - HFEHEERE
SRERIR - <BXETENEDE
PHOEEY - O FREEOE K
HEKEPHER - W2E SiE X E IR
¥ - B AR < E TR
- Sl SESESE- Bl g S|
BREOHE - IEENERE TR
E4E - ZUEENETEHT<®
EHEDR

H
i
==
e
Bt
4m

B 2 i B W < R R B

REME B B2 (O COIE | KRB0 R B
D - < R W AT i v = N 5
IR - SRR IR [ B | W
BRI - 0 PE R G o &
B | 240 BB TEE [ MKEKE | | |

( FEMEDO\MREE ) B-MHRE S R
B OE | RERIRE - B\ N o -
i BCERRR RN - B ENT
WK S < E R - Wl B R ER
B o [ R 0 E AR - - e -
e R O BR 40 H & - HEF MK <R - 1B

B R B B AR i s RO EE N o
- G | BrEOHEESLER
B0 - F NS E R EE S
EE - RmE - EE-DHIIE
guE JIEHN40 - IR L e
HEFE - BF | HHnBEVuE =
RHRKEER - WHRH R0 K
Fre-PREHRORES IRES
H - E <R e
EIEMHEIX - KEEEFTHIE
K - R0 | BIEFEMER -
EEOE - SR IERESREES

L]

um o

8 EE RN - DT
ExnRKEMERKIEER - Wlecs
EXHERES - B SR <
FREFREE - @ OXE RiES
< BT - Eo< B0 ER
EERHOEEHHE - Ek®Td
FRE#rE - <EXFEREDD
SHOEEY - SCEYRAEIORE
R O 2 BE O - KRS
T e

£ REME B AR s 0 - J0R0aE
EHHEFRREFHEREVHLE
B - R TR - IEmiEoe
Y E N E O R+ L < - IR
FEDW 0 HE o E WIS -
E - Mo 0% E AT o

HIAS0DN Bz X SRR IR R

CHEESERUZBK L 50 D80 N I +< DS e )
RRRHER M- MERRLZIRIEHONEE

W - FKEEEHE [ W -
[B ) oeEg -
- IEME R KR <R - TR R
R o EEMRIEE SR - MR R
HIH IR R < WO W R e -

R S S B RS T 33 - T T o G 0 0 8

M4 ) o
R [ <N DR

HI - B-EKETER S B SR o S R ME e VH K TS 3T 0

SRR - ) S T 0 ) O T il s R
i o o TR LD - - Pl < I )
Vo IREN40 - IR e LT M & R X 0 5 - R
I SRR - [ i R 0 H L S R R Y
FHUR IR &7l i o

HE BN+ ANF+LERES

MEEI%%amm#ﬁ

AR

ﬁ’LHEI%%%TﬁAE%ﬁ%ﬁE@@%E}WE BRI EBIFE— EEH L

i

'’
LA

i

A R
f BB A

2
0

éé@%ﬁ%ﬁ%@ﬂ%ﬁ'

7 A AL N
Wk A L

AR A G R A F Mk N RS

UEES S AR RS & & B2 T 2T/

LS P FE L g

ffw AL

% H

|
= B

qE=

= mu., Jr._eait..u“¢ PPN - REXSEY

PESEES - £ ‘nﬂﬂﬁm.wmnﬁﬁﬂum. TEES
SRR EES T

e - SR PEEECHUSRNEWEEFY
HE - [ IEEEEE - FREEYIEE - O<§Fx | -
REWEPFELD | FEKIE - REENG ¥ - Bty
SEETE  TEZERMNE
HE - BRnEosr 2w

HWEER RS HRERE - DX EEWK
FRRIE - FEERRE RN <ORTEE - Dimes |

LEe - 2 - MEPETERREE | 8| 8% - o
FESEERDBELOKS | § - S - UEgE
EXEREE (EEEELEXE ) - S8 PwHE

- SN |

FREDE - MWL SEE - BESVIESE
£ ﬁrajfﬁfimm GRz- HORFEEG - Wi
SEFSEHTesE - 3T - EXEEREER
,m;rum IREESEK SRS | PE -
ﬁﬂh#ﬂi.ﬁ%ﬁ;ﬁ!ﬁﬁ EE - S
SHoERESELES
..;.....miﬂy T B R -EE | -8
..WHWWP Sigssy | MUOs-sHER Y-

- DR

&M Ry
| h

.‘ »Uh

I‘ iy #
ﬁi‘\

- PERLER YE | nhdn -
£ o5 e meMWﬂlilm¢Tﬂwmw :

Mﬂ%ﬂﬁdwwﬁnﬂﬁﬁﬁmﬁﬂﬂﬁﬂrn,m
s g e o tan e e

PR . UL REFEDDSEHNENED [ K
ENE WWrz EaEEFCD FREEEY - &
HEFBETEREY - By RE DReis e
SERES - SR EEHE SR TR - GRS
EeEaeEn s o EHERRES
g

HoEERE - D - BRI ERY
EHEEE - e akEd - BEaNERE - B
GERERFERES - T@TEETeER < - HES
- KRR RITE - SRR <N

HEME - gepesi=gsE

EEERE -

261



B 42

RERBA+ENSHAD

£l ¥

i QW*F- BREN NS

sode [ -HieEBE 3

L /Eﬁﬂ’

(g

(e R E ) BERL NS
SO - RO R R R - e
F 0 e < S R L Rl - R
PROEEMEFREIC W< - FHERA - |
BEHHE -

- D R SR A < R - R DR
e b A W A R - SRR O

ISR - Rl Rt R - e
B SN | i e i - AR A |
BB P TI | RS- - B o I T
T - BRERNESNE

WS R

«m m.”.rr\_..! LU - R

§ - TR A NN RS

S

S R AWTEDI - SR | B

o/ - 40 LR -

- R R EREE R

10 - IrE-EEND - Rl
ERREe - BTH e

.J..J l.__.i J._a;_ L.D

ﬁ@ . ﬂum.m..ﬁt..;ﬂ!ﬂ - e
R - R - s

HEE - iEpEERTNsHEFHBNEE -

R A I R Rl - BRI
- RO~ - RO P e o - S
B - HE-<MmaRdE e - T - TS O R
MR- HRER - BRI T BIRHOMER YO -
THUSHE A - HRIBR B el -
KEWR DR O EEREOSENN - Hil
WA - Bl | BERR

S Y - oI R R R M TR
BREEC - B IO SR - -
=< ISR - O BRI SR B M e T

KIS

(18 -

MAREREE BICHRE

KE DX Faipl-25E RERREE<HET ENERoEEHE SR H | B

- SOt I O | R - BT
(e iR H B S5 - HO I O
B - SRR TG M - DR
6 - RIEEH AT -

HEREH OIS WA | e - B |
CRUEVE B KO R R g - | RO RN
+ IR SNSRI - | fuidE < -
ISR - DR | R G B SR B
T - [ o S S I S B W e -
Hem L O < - BRI IS
- | UK - S 4R O )

P
2

AR

AEES

il Tt .
A
B 4k c==entznsuce 28—

HEEEE - BYER

A

namxﬁm--a%
\.fb

ERERANHRER FIGREE TS

ﬂ

[ R R WMEEKE S O
B @ 4ol R oW R R miRe - R
A B = B < IR A

- BB | ) R R TE N -
BT RO B - 1T 8 ot 0T S R L L
- MRS L0 - U< - [EE
SN ONCER | ains o R A -
RN | Do bR R R -
S - RO R R R B - S
BEWEEENE - Wi THieEaEiE) - T
HRE R 1 R 0 e o e
SRR - IR T - o e P B < R
S - EHREKESEREECRReE - |k
A9 < Y - ST R R <RI BN
E - BRI INE -

SRR IR - R RSO b
ST U - S W B - BT R R O
SRR - R P A O R B A M| o
SN - EHIEFRE | $EER - mR<
ENE - SRERFRE-U0EE MR
o< - D - - D -
TEEHELEEHERE

I U o I 20~ ) o R 0 4
- HEREE - S ¥E R EREIER -
B¥ig - RERISEY - WRERRK - ¥
HISHERS - FR<HEal - BESEES
W - BMAERE-HEE | ) |
e o astet URRL R e ]
PEEN - EESREOmR | s EE
B R B -

|t =) e 4B ) e i
OSSR RE M - oS S et
AR - [ RS R SR - o
- AW - EmmE et sSYEELwE
NSO LD - (R 4 nt.?um»ﬁr L]
W - o MW | @I - I 1= R b

SERER . I KRR -

BHRE _%mgr_avﬁ

KU ERYLERER <R eaE RR0RERRNNELEH KRR

&%_ﬁ.#,ﬁ n.ﬁ

,%ﬁi.?.ﬁx#!uﬂ ﬁ.a.aazv
R 443

an

ﬁﬁﬂ_ﬁﬁ%&w.fmi.ﬁﬂm -
RE - SRR -
R <O BN

E_ng*iwn&ﬂrﬂ.
SHNpEEED -

Y e AR (AW ) A o
Aoty 3 v T b S e o e o0 A S L .
{ A B )

262



+\8 8

(4L oErEA+ENS

R - BRACIOR REmR-<HUM

bR B R ETE KRENENENE Bl Mthkd) KE

Nowlt g o) e ] T ORI - EF YRS A I - SR R TR - I AR SO T R
MR RO Fo e RN [ Oraham HEWHD - HERHH RS SR B & R - s R R A
Hancock) £ oEH - BHONGEESBREDE &% RPN ESE - ESESINE - U HERE -4 EEREE R E RS - =
<D - RENECEEFEEE LI U | FUORRSEY - ml SR iD= om0 L R - frortch S R - SO
< B - R - FHEKE REE - BUdcRueEe s el I\l Elidvaein R | B - BE SR TEN | BE
B e - o | BRI R - Femer s o EHE - D ERR R e -

= fadiesmintd | ) MBI A TR RN o . R - MRS E R R RTE R
- SN < TR A B U - RN LT - SO e - SRR RS BRI - FRE IR0 - SR AT

IO TR - WA - SN R B <R R - e YesCir SRt SEESERER R - ! = e
o - MM IR - HOMPRETIERED ST e R < - SRR N R S E R B T N R SIS - B
W - BRI R R - R - SR SR - e R I Sl ST D e = MR TR - TP T R W R
HEOEEnR - WEsimu s am ras | B - o B T AR e B - SO - SR <o E M RN

B e | d& . il - HMEREEEEEE - EEEE - B
m.n..,r T IT LI |-}

e

T Fig

LS

AEAGEbdrEaRATRERE s ErraATREFLNRAN

T
¥

263



Pt &R OT
%'% : ﬂ,..ﬁ”"”‘ﬁéﬁ’\
/% # i H}:] Bﬂ' re
FIEA: 1TEAF Hsien—Jung, Ho

F“‘f“l}ﬁ - 886 (4)7124455 ; 886 (2)23517725 [ 886(4) 7124455
i“tfﬁifl http://newidea.org.tw e-mail : newidea.ufoho@msa.hinet.net
SRR L 19675 Ry A SR 4 b T A SR 1969 15 s 458 4 A3 Frf
PSR I AL R [l A 2 TR AR 2 1 A
B SHIG e At FIIRERSE A 5)- 2 PUREEEIR
IR 8 PP
18 S S B 5 iy v
I 7 B R BB ¢ RS G B S

SEaXAMRR
G Pt

(G CR N VSEERS U R Ey S A s [ VRS B
(st Pt (i R I AR | 1989 107] | P UF 0% & =i U F Ot
R N £ 1 e P B 19935 9F] | <= Griiel A | B2
PSR S P (R v PO | 19937 127 | RERICAGEGESY- W1 | I RERESP P
Reconstruction Of The Earth Model 1993F 12%] F IELBII &]UFOE%%%?PJI I U F OWZ”‘F’?(:[ =H0)
And Discovery Of The Interior Dark ﬂj‘ r:“(;%’gl =) ]ﬂﬁ)
Matter
SEE L 19947 57| | G gy e mol] | (1% N -
B SRR A 19945 57] | TEEEPCRFSET W] | [ RS
(R RPRIE B - 19058 51| | eREpERFSEOT B | [ E e RN
Answer The Question Of “Where Did 19957 9| TR R RS E BT+ H EEN Whlﬁ

The UFO Come From?”

(sl e (i A A VAL | 1989 10F] | BIPUF O 51— & I*fi1 U F Ok
[ R [ 19937 97| | v g A ¥ T2
EYSR [ PR e (O | 19935 12F] | Teipk ey B | [ R
Reconstruction Of The Earth Model And | 1993 12%] f] ﬁﬁiﬁﬂiﬁ&ﬁq&[mogﬂnfﬁﬁ iU F Ofrjry,[g ,‘FAI[ d ‘:—Fj 0
Discovery Of The Interior Dark Matter 7l nﬁ(ﬁ%ﬁﬁ @%*}'#)
s el K S LTS 19945 57| | o psepestgon] | e B e g
SRS S e 19947 ST| | TRiEpER Y 0] | [ R
RIS I 19955 55| | JJRRs st 5y 30 ER A
Answer The Question Of “Where Did | 19955 9 | TR R EESE ST Y AIES ?M%*?Wilﬁ
The UFO Come From?”

o TRRA 9 B - 19955 9k | TRARPEHR RNV ] | I RERSP PR

AN [ ORI [0 W k| Do B

264



Tt v B T 19967 1] | TRERBEARFSEIT ] [ [ RESPRR
IR i 1996 45| | AR FGESY I 1 J s i[éﬁwwz;g
TIPS 19965 61] | BRIFREA ] E&H ;IR
55
AL M'm e 19965 85| | TRARPEARFEGEY ] | (1 R —E*”Jfé'ugf
K= R 1996 117] %E‘J‘é%%ﬁfﬁ:ﬁfloﬁﬂ Hl‘ﬁ' TR S
%:rﬁ;—,&aq; [FhLe PhLiE? 19977 1F] | eeepiskepsstyny] [ h#® ?RE;%%%W‘L’%’?
It B © VR 1997 57| | IR REkaT 28] | [E RSP
= 7 A ] 19975 6E] | $LBE( P ¥ (e | B2 e
By i
R B+ G % 1997 8% | IRREHHFEEITIZN | [ ISR
TS 1997 117] | TREEPERFSENTI4] | [l RS PIE S
EBET 1997 TUT [Ty ¥ il i@ | Fifft R
HIEEST156
] e PR 2 007 127] | IR~ (86 FFT | {1 R i *
It b~ SRR RERE 1998 2F] | TREAAEGEIVISH | {12 RERS P
b RE] TR 2 19987 47] | el RFERATION] | (12 RS
EFEY LV 19985 7E] | IRHEPE R FEZEST1TH] |[§ TR
éﬁ%fﬁﬁ'ﬁ*ﬂ IR R I T B — £ | 19987 11 ﬁ%ﬁ‘“}%&%@ﬁ—%ﬁm Ly Hl‘ﬁ‘ Jféﬁ‘mﬁmtf
MR B G PR =l i = T el 1998% 12F] | B[S 1# 2146 1] P ¢ o A AR
BEFHI P Y P AL R [ 1999 35| | IR R pESTION] | [1E RS G
LI ERL - HE PRy 19995 5] | IRREFRFSGEI200] | [[1% R PR
TR 4 o P& RO PP 1999 87| | RERFE IR | [E TR
L [ [ 1999 11+] | JEhepisepsabon2atl] | [ JRaese ks
P9 P ) R 20007 25| | RIEEAFERE3W] | I RERE P
ST P - — P 20005 25| | TRERBCRFSEI23W] | (1 RSP S
[ IR T B [ AR 20005 55| | TREREHFEEIAR] | i RERF P Y
A I ANE 41 ’ 2000 57| | IElRPEARFGEIA] | [ RSP
FI R S A R 20005 9 | 4%‘@%%%&5‘95@ [P
(VR N7 A G R, [2000597] | TRERBEAFESTOSHT | R M
19 20007 9F] | IEREEERFSEISH] | [ RS G
D BBV A A 20007F 12F] | TRREE sk 51261 {}ﬁ?ﬁﬁ‘%éﬁmﬁﬁ
;H#x@@@%f%@?f*@ﬁf?‘r 2000 127] | TEEEH R ESEI26H] | { IR SR G
SR PSR 20005 12%] Jﬁﬁ%%%ﬁméﬁﬂ s
~ R (G~ 9 2000 12F] | SEHES @8OF R | 177 eI
(A A A A B e Sl [ 2001535 | R wwfifé%mm IR ’mu
TRREZ R AR e 7 20015 55| | AR R FEE 281 F[ﬁﬁ%ﬁ;‘aﬂ mupf
pd EESE Y ST VP 20015 5F] | IRERFERFEFEST28 1 L’ﬁﬁ%‘%ﬁ ’pmé'"
?ﬁii‘f'éﬁ?‘#’f}?ﬁ%ﬁﬁﬁ&ﬂ e Je ) 2001F 85 | bR IR ST29H] F[?ﬁﬁ‘éﬁ?ﬁ ?Ijhp
Fef WA S 20015 117] | IERERHFSEI00] | { RS TS
L P RL A E Y 2 2002 2] | REREFEEIBIN | i IRERT PR
B Elfifrztj%’rf A 200255 | TREREHFGEIN | RSP
s e T 20027 8%] | IREAEAFEALIIIN | ¢ IR S
(B TR R 20025 12F] | TREEHARFEEIAN] | ¢ WIS ré?
SV gy e E ] e A0 i1 20037 35] | IRERBECRSEELIISN] | [ RERS
TP 20035 6F] | TEFHKAFETION | WS ré?
G PP - Y- R 20035 9] | IREEHRFSEITE | { RS R
Pk f R | T A | gy B




R PR -y R 20035 127] | TREBAHRFEEITIS - 39 | 7 IR
2004F 3 %] H
TR LA U | 20047 37] | SRERPERIETRIIIONT | ¢ IRGRS G
BRI ? R 20047 95| | IREEF RSN | [ REEE
| B o A 2004 12F] | JEEEfCRFSES420] [ }%ﬁﬂ%ﬁ*%%% @
FUER F T Rl YA Ik A SR 2005535 | EEERFSEI43 | { RS
There Was A Mega-Tsunami In Northeastern Taiwan | 2005 6| TR R R 57441 ’F s = r'f“Ii
At Least 12,000 Years Ago
Mega-Tsunami In Northeastern Taiwan At Least 2005F9F] 3 International Con- Hanrimwon Publishing
12.000 Years Ago Ference On Asian And Co. Seoul Korea
Pacific Coasts 2005

et T L E iRt e Sl B =5 s 20055 97| | TRERPORFSESTASH] | RIS
RN — prs gl 20067 31] | ReREFLEIIACH] [ {iBHRGES
e

B £l f! B AR i S

3&5[ T EIE T S S 1969F 65| | Rhrfrised 7["712""“? RTINS MR

=14 BRI G 19795 4] | [ = AP E Rl | 1 - A E e

T Y TR 2001 67 @H[;ﬁ'gy@ R m%

UFOZ (115 20037611 | { MRS (] TIPS '?"f |

UFO 1B 2004727 | B[ qiéﬁi, H [IREEE G

SR 2004527 ] | S {EY (~Hig ) p[?ﬁﬁ‘é *E’E’?
BINEE

R 2 ?*IE‘E%@UPEF%’*J’@’T[ Gkl 1990 & 4 F] (B et S e - [l o)

bl Sl Jélﬁﬂ‘f li"ffv‘ﬁ%%’?ﬁ”ﬁ:ﬁ'

9B~ AT VB 1993

1992 = 2 k|

Researching The Interlor Dark Matter Of The Earth From A Different View Of The Core March, 1994

(ORI A e 19955
ﬁﬁ#i_ Eri [IEI»J— El 1995 %

sy - 21 %ﬂl X AT 19955
ETET' gk 19é5¢¢1 E|

LT EEadi)

Efl{ ‘ﬁﬁ%:i'lfuﬁn*_’é{'nkLAﬁﬁ 1998F 8%
IR 19985 10 ]

JEERE R 19957 12F] (Jﬁgfwgﬁmﬁgé [FTERPR )

AT l—)}ﬁ[i};fuﬁ[ L P T | ARy — [,ﬁ 1999 8|

Preliminary Research On Taiwanese C1V1flzat10n History In The Paleolithic Age September, 1999

(RSP S =2 PE 1999F 11 %]

ET - UFOZE[% 20005 12%]

It B BRI ES 2001F 6F[4F]

JFEEEE*EW H J?‘gﬁjfﬁl 2004F 25|
I*”ﬁ?‘*ﬁv i

e nn*j_ﬁt’i 2005 & 12 *
/*E—Jinnﬂ oy 2006 F 1 £

- ?FJI_ Ty FI h "R B AR AT R YRR ] Pl e T P

PREEREIARVEE® 20055 6]

F ”?"ﬁ FI9EESE gy 2006 5 4 ]

S ELSE RS I Bk 2006 7 5 F] 31 FI(E FIFTRR )

BRI L SR S B AYSEE 2006 & 7 ]

2006F 3% |




I CORERL N Y PERGES 2006 F| 8 £
g A [awipm?ﬁ 2006 F 11 %]
EEME B A 2006 11 4] 22 [1(F )
HEIYE] SR 20065 125
MR Py o — N[k 20075 27
P B EVRLE SR =y LY 20075 97
ALEC B P ¢ R 2007 10%]
m?ﬁ_ # r[mﬁp[ﬁrilzam?ﬁiﬁpiﬁumb’ B 2007 11F]
*Bﬁﬂ (B8 7 T YR R 2008 3|
*Bﬁﬂ ?‘?im?ﬁf'iﬁﬁ*‘ﬁ[ﬁhdi 2008 3 %]
«ﬁ;ﬂ IR 7 F PEEE 20087F 3 5]
0 %UAIE_EUTTQEX 2008 37 [4F1(F I #9)
T FTE 1B “f*ﬁﬂm 2009F 7520 !
Dol ) CELEL T 20005 7526 1(F T I
I P b L @(;uulj—g [ )
EAR HHW\EF%(?"“'#L*%[J.}%
The first land of civilization was Taiwan ( 1)
The first land of civilization was Taiwan (2)

B PLD S pRLY )
R LY B )




{aIEREE B hREVEE

(UF OEMAIBEE) pumpesriing - - 94 {300

PSR - E[w,ja[;/wjgvlh(upo) BEGEBIA R S 1 o 77 SBIF ERE RS T o RIFF 2RI
ﬂ[f S U e i b S e R I A A L
S U R T -

(UF OBEXEBH) nrumsks GIEF = B AR 300 7

T vamﬁiaﬁqufrfa“%a.} pﬁzﬁfmﬁ :ﬁﬂkhﬁi ﬁ“ PRI EE ﬁ*ﬁﬁdﬁi*ﬁ‘h‘
EJH'HF%E” AR A e ﬁ?‘ﬁrﬂiﬁ'ﬁ&qil# FPNE IR AR - T FE
IR

«9|‘EAZ?5$7(’A‘F;5» BTN 5 o 5t 250 7

([ EF15C A P o Q/F‘FT%'W*D%Q’ F‘FT’?WJ*H%E JHE SRR “3\?1’ b"ﬁ}%rﬁ /iEH MRV R
ST F{‘J *[ﬁl« ; _p };Krﬁ& guﬁ ZRE o BFEHVE T IR UM AR SV S o 4 RS A
KL B SRR «W E‘ﬁHh M RS PRI T TR HR R ] F#

(‘u':n")a Aiﬁiﬂﬂﬁﬁﬂﬂ» [P LI 5 20 7
([T EI5C ~ A %2? H@j\iﬁqu: i IF’:&F”’FL%} Ifil > = fe' ' f AN RA(iNlaN s, @/@m@ '
J\ﬁ?fﬁ A IﬁJ il Flﬁ?ﬁi‘?}ijf%ﬂj s gFﬂw IEE %’F‘F ?‘ﬁ‘ TRLH] PR 717 BT
T+ ”J?d“ﬁ;ﬁ_lz OOO T AT froofd [k F,ﬁﬁ ’ﬂifcl_kﬁ?l/ FEARLEE |

(RANBEMFHZESEY (£~ T 7wy emmg-
(P RAECE o STHAEETY EFE 27 0L ~ B PR pVEES EIJ?H Epgﬁﬂ e %E?ig"tfggé;ir% B 2Py
EIWFIFJ EFN Fﬁ#lﬁjflﬁ%ﬂﬁj—dﬁ SR AP aE LRLETH R 2005 F BT Fﬂwﬁ_fw#\@ﬁﬂ[ﬁ;«[[g;aerlﬁ%& EX S X0
Frnﬁi/ G EN12 OOO#H SRR IEIE ﬁ%lﬂ%“&jJ o (] Hﬁﬁ[ﬁj? P pE > 'Aﬁg&m
E#[iﬂﬁ o SE = PPV S E e T ,?ﬁ@ﬂ;w iy =" ERRIE Bl LI lﬁ;ppjﬁ @@py VF
ﬁ#ﬁf J[HE?IWF[F?}EEUﬁF[FUJI %T
EX A4

<<iﬁfusﬁsﬁxﬁzz ) = e

(PR 2?, B AP Y VF = Eékf[ﬂjﬁl o R I‘FIT}%I%#\UIV’T’FE?J. (EL
EIE VR TR r;;fgfﬂ NN *ﬁqu'FJ g =5t [ﬁ%klr[ fﬂxﬁu Az
AL I % R ? 5 R T o R R -

'_E(



