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INTRODUCTION

Paleotsunami study is ; part of paleoseismological
research in order to reconstruct the location and 
timing of paleoearthquakes and to estimate 
future occurrence of earthquake and  related 
seismic  hazards 

Paleoearthquakes are based on 
#  historical remains    
#  historically recorded documents 
#  geological records

active faults
marine terraces

paleotsunami deposits



Geological evidences for paleotsunami are:

1) presence of tsunami boulders;  
Visible evidence
*Southern Ryukyu

2) sudden facies changes within Holocene  
deposits
Usually invisible (need excavation 

work)
* eastern Pacific  
* NE Japan 



Tsunami boulders and paleoearthquake in Ryukyu Islands

1771 tsunami boulders, Ishigaki Is.
Compiled by Ota after Makino, 1968

Timing of paleoearthquakes based on 
tsunami boulders (Kawana and Nakata,1994)

Tarama is.



Various kinds of 
tsunami deposits 
by 2011 EQ
(Goto et al., 2012)

a,b; Sendai
c; Miyako
d; Miyako

600 m from the 
river mouth



Parameters of tsunami boulders

Distribution of  tsunami boulders 
(Goto, 2010).  No boulders from Taiwan 



Abrupt facies change showing tsunami deposits (Atwater, 2005)



Landforms and excavation sites on the Ishinomaki Plain 
(Shishikura et al., 2007)
A series on beach ridges and interridge lowland



Paleotsunamis in Ishinomaki plain

Shishikura et al., 2007



Correlation of sand sheets (tsunami dep.)  across Sendai 
Plain (Sawai et al., 2008)

Jogan tsunami is historically recorded 
large tsunami of May 26, AD869



Common questions on paleotsunami in Taiwan
1) Have tsunamis ever  attacked the east coast of  

Taiwan ?
very negative when we started the work in 2009

2) How can we identify tsunami deposits?
3) How can we distinguish tsunami deposits and 

storm deposits?
Replies
1) Yes, there are some evidences of paleotsunami
2) and 3) Yes, we have some criteria, but not easy

This presentation includes these topics based on  
recent works



Brief summary of paleotsunami study based on geological 
evidence on the east coast of Taiwan

2009-2010 Excavation by handauger and geoslicer at Chenngong
terrace (Matta et al.,2011, Ota et al., 2011, 2012;  submitted)

2009 Observation of probable tsunami boulders at east Jiupeng coast, 
southern Taiwan (Matta et al., 2013)

2012 Test pit observation of Holocene deposits on Heping Island 
(Chung et al., 2014)

2013-present Coral boulders on Lanyu island (Ota et al., 2014; 
Numerical simulation; Ko et al, 2014, Nakamura et al., 2014
Excavation at I-Lan plain (under working, Shyu et al)

2013 - Start of three years project, supported by Academia 
Sinica; Lanyu Island, Y-LAN Plain etc (Ota, Shyu and others)

2013 Workshop on paleotsunami (Yen, supported by NSC)

2013 Paleotsunami project by NSC (led by Yen)

2014 Present meeting (organised by Wu)



Coral boulders on
Jiupeng (Matta et 
al.2013),
Green Island (Ota et  
al., under working)
Lanyu Island (Ota et 

al. 2014 & this 
presentation)

Facies change of 
deposits
Chenggong coast   

(Matta et al., 
submitted)

Heping Island (Chung 
et al., 2014)

PALEOTSUNAMI 
STUDY SITE

Heping Is.

Chenggong

Green Is.

Lanyu Is.Jepeng

I-lan plain

East coast



Location of the 
observed sites
(Matta et al., 2013)

Coral boulders
are found from 
three sites B1,B2,
B3 on Holocene 
coral terrace.

Jiupeng
coast



t

B1

B2

B3

Three coral boulders



How we regard the boulders are tsunami 

origin ?

1.Boulders are composed of corals with 

overturn structure

2. No coral limestone on the mountains

Then,

1.Coral boulders should be transported from 

extremely energetic wave 

2. When?

3. How? Tsunami or storm?



Coral boulders at Jiupeng (Matta et al, 2013)

Boulder   Long axis   Height asl 14C age
m                  m yBP

B1              5.5             2.2                4715±145
B2              4.2             3.6                5325 ±75
B2                                                      4765 ±145 

These ages are concordant with the underlying 
coral terrace. Not the timing of extremely 
energetic wave.

(



Summary and problems from Jiupeng coast
Three radiocarbon ages of coral boulders are nearly the 
same as the underlying Holocene corals ; ca. 5000 yr BP

Corals boulders are broken from the coral terrace and 
transported by extreme waves, probably by tsunami or 
(storm?)

Extreme waves arrived at ca. 5m above sea level

Timing of the estimated event is unknown, but only once 
during the last 5000 yrs

This is the first site for probable paleotsunami boulders . 
Presence of tsunami boulders at any other place?



Lanyu Island: Rugged 
mountains composed 
of vocanic rocks , and 
fringed by Holocene 
terraces 

Lanyu Island 



Works on tsunami on Lanyu Island

Historical tsunamis  (AD1076-2009)  Lau et al., 2010
On Lanyu

Event no.     Date                         Validity       Maximum water
height (m)     

41                 12 March  1978         0                               
42                 23 July  1978              4                 0.1                                    
51 4   May 1998              4                 0.07 or 0.13    

Folklore       Hongtou (Lin, 2002)

Coral boulders  (Ota et al., 2014) 

Numerical simulation       Ko et al. 2014
Nakamura et al. 2014



Methods
1. Finding the presence of large boulders from aerial photo 

interpretation and their mapping
2. Field observation of the boulders at 26 sites along the coast
3. Six sites are selected as the candidate for probable tsunami 

boulders.  The followings are excluded;       
A: volcanic boulders (reworked from landslide debris)
B: boulders of recrystalized coral limestone  

(reworked from older coral terraces)
In addition, size and surrounding terrace morphology   
are taken into account (smaller size, irregular surface)

4. Measurement of boulders size and profile of  Holocene  
terrace including possible tsunami boulders  

5. Sampling corals and shells and their dating by 14C end U 
series methods



Geomorphic map and 
study sites on Lanyu
Island

A series of Pleistocene 
terraces

Many landslide and 
debris flow deposits

Two steps of Holocene 
terraces. Villages and 
road are on the higher 
Holocene terrace



Two steps of Holocene terrace,
debris flow slope and deposit

L

H

DF



Volcanic boulders 
reworked from 
landslide debris 



RESULTS and DISCUSSIONS on Coral Boulders,
Lanyu (1) Site description

* Six sites are considered as possible
paleotsunami site. Profiles of these sites with   
boulder size and U-series age are shown in the 
following slides. 

* Morphology of terrace on which boulders rest is 
also discussed  



Loc.8 Loc.14
Loc.12

Lanyu Island

Loc.12 Loc.14

Loc. 8

Loc. 7．

Examples of tsunami boulders,   
Lanyu island



RESULTS and DISCUSSIONS (2) Coral boulders 
and potential paleotsunami records 
* Long diameter of boulders ranges 3-7m, larger than 
the diameter of boulders transported by 2012 
typhoon, suggesting tsunami origin 

* Do all the boulders have the same probability for   
tsunami origin? High probability 14, 9, 8, 12  
(judging from the  shape and occurrence)

* Boulders of four sites is on the smooth coral terrace and 
rounded, and >80 m from the shoreline. Boulders of Loc 7 and 
13 are close to the shoreline and close to the gulley, leaving a 
possibility by transportation nearby.     



* Boulders are located on the lower Holocene terrace.   
The upper limit of boulder distribution is 4.7 m asl.   

No boulders are found on the higher Holocene
terrace where most of settlements and major 
road are located.

However, inundation height of tsunami is not   
decided.



Sample  Boulder size (m)   Volume  Weight             Age (yBP)                                    
L       S      H         (m3)      (kg)               U-series       AMS

----------------------------------------------------------------------------
7-1      coral t. 5949-5979 5630-6200
7-2      coral        5.3      3.5       3.0    55.65    145000   5110-5144 4640-5290
-------------------------------------------------------------------------------------------------------
8-1-1   coral        2.8      2.2        1.5    9.24       24000     150-154          150-620  
8-1-2   coral                                                                           127-161         150-640
8-1-3   shell                                                                                                    0-490
8-1-4   shell                                                                                                    0-530
8-1-5    coral                                                                          140-144          0-500                  ------
--------------------------------------------------------------------------
9-1      coral        3.3      3.0       1.9       18.81     49000    5408-5446 4950-5570
9-2B    coral        3.6      2.6      1.3        12.17    32000    528-546          340-790
9-3      coral t 3374-3392    2940-3560
9-4      coral t  3504-3526     3250-3860     
-------------------------------------------------------------------------------------------------------
12-1    coral        3.8     2.9        1.3      14.33    37000       99-103            0-530
12-1-3 coral t                                                                         3350-3378    3080-3700
12-1-4 coral t                                                                         3253-3275    2820-3420
12-2    coral        3.1      1.4        1.3      5.64     15000      648-668         530-970
-------------------------------------------------------------------------------------------------------
13-1    coral        3.2     2.0        1.8      11.52    30000     945-959          900-1380
13-2    coral        2.9     2.4        1.1      7.66       20000    1847-1873      1750-2320 
--------------------------------------------------------------------------------------------------------
14-1    coral        7.5     5.0        2.4    90.00       234000  7507-7663 6780-7330



RESULTS and DISCUSSIONS on Coral Boulders (3)
Age of coral boulders

Dating of coral boulders
* U series  ages are obtained from boulders (11  samples)  
and underlying coral terrace (5  samples). 

Age of boulders
Four groups

A; ca 5000-7000  yBP (3)
B; 900, 1600 yBP (2) 
C; 500-600 yBP (2) 
D; 100-150 yBP (4) 

Multiple occurrence of probable tsunamis on Lanyu



A group; ca 5000-7000  yBP

A group is the same age of boulders to underlying 
coral terrace

Seaward portion of coral terrace are broken and 
transported by big wave. The age does not represent 
the timing of event

B and C groups possibly indicates some high energy 
events 



The youngest D group; 100-150 yBP (4 samples)

Possibility of the correlation of this  group with the 
AD1771 Meiwa tsunami ?? (179 cal yBP)

Problems; Not exactly the same age
No historical records in Lanyu
Folklore (Hongtou, ???)
No such a young tsunami in the other east  

coast
Undocumented events

Others ???



Loc.7

Loc.8
Loc.9

Loc.12

Loc.13

Loc.14 RESULTS and 
DISCUSSIONS on 
Coral Boulders, 
Lanyu (4)

Boulder sites are located on 
the northern coast implying 
that the tsunamigeneic
earthquakes (if tsunami) 
are northward of Lanyu: 



If the boulders are by tsunami, from where ?

Northward of Lanyu
Ryukyu trench?
Off east coast?

Manila trench??

by submarine landslide??



Tsunami source is located southeastward (Yap Trench, 
Ko et al, 2014, TGA )

Assumption; 
Jiupeng is only one location which was attacked by 
tsunami (this presentation is just after Ota et al., 2014, TGA)   

Unacceptable:
# Why only Jiupeng ?
# Is only one area enough for simulation? 



Tsunami warning board (after April 2013 before Dec. 2013)



Coral boulders of potential for paleotsunami
events are found from Jiupeng and Lanyu Island.

Any other possible sites?

Green Island 
Northern coast of Milun tableland



Geomorphic map of Green Island

A series of 
marine terraces 
and two steps 
of Holocene 
terraces

Probable 
tsunami 
boulders are 
only at one site



Boulders on the east 
coast of Green Island  

Green Island

Boulders are volcanic  rocks; 
maximum size is 2 x 6m

Tsunami? Probably no, because 
the boulders are volcanic rock

Need more detailed 
observation



Tsunami warning board and route for evacuation at 
the front of town office, Green Island

July, 2013



The lowest coseimically
uplifted terrace (Yamaguchi and 

Ota, 2004)
Milun Tableland. Several 
terraces on the east of Milun
fault

Large boulder on 
the coseismically
uplifted terrace 
(tsunami?)
(Ota, Chen, Chen, 2012)

Not tsunami 
origin, but 
reworked from 
Milun
conglomerate



The Chenggong coast is fringed by a series of Holocene marine terraces．
Excavation sites are located on the terrace at ca. 15-20 m. asl. 

Chenggong 
township

Map A



Terrace map of the Chenggong area. 
Five steps of Holocene marine 
terrace, I to V, are present, recording 
rapid uplift of this coast.  Four
excavation sites are on the Terrace III, 
where Chenggong town is located.

①，②，④，＆⑥
are the excavation 
sites

I

III

II



An abrupt environmental change from terrestrial
to marine by handaugering and geoslicer

19m asl

Event I

Event II

2300-
2080

2340-2150

2990-2790

1400-
1290

Age is in Cal.yBP

3070-2860

marine

marine

trrestrial



Excavation by Geoslicer



Two, probably three events 
during the last 3000 years

Terrestrial;peat, tree root,
landsnail

Marine or estuarine; 
marine or estuary shell, 
marine diatom 

Excavation 

at Cheng-

gong coast



Possible tsunami 
deposits at site 1 
and 6. 

Only beach 
deposits at site 2 
and 5

Preservation of 
tsunami  deposits 
is very local

Too limited 
number  for 
excavation sites

No micro relief remains 
corresponding to different facies
of deposits



Three abrupt facies changes from terrestrial to marine 
at 2 sites during the last 3000 years at Chenggong area

These events are probably caused by tsunamis

The wave reached  to ca. 15 m above present sea level, 
but actually to several meters above sea level 
considering the high uplift rate 

Many unsolved problems for estimation of 
paleoearthquake (for example;)

# Number and exact age of events, 
# Confirmation of tsunami origin 
# Areal extent of distribution of event deposits
# Wave height



Tsunami deposits on Hoping island

 Historical recorded 
1867 Dec. 12 tsunami

 Several hundreds 
people were killed 

 Archeological sites 
on the Holocene 
terrace

(Chung et al., 2013, 2014)



• *Unit 3 is regarded to be tsunami deposits before 
1895 (by Chung et al., 2013)based on the facies
change and datable material.

• *No multiple events were found



Excavation on the I-Lan Plain

Presence of a series of beach ridges and interridge
lowland, similar to Ishinomaki and Sendai plain

Excavation at Interridge lowland  in 2014,

So far Not good results (because of high water level 
and artificial modification due to dense land use)



Tentative conclusions:

1) Probable tsunami boulders are found on two 
areas, Jiupeng, and Lanyu Island

2) Multiple events during the last ca.6 ka on Lanyu
island

3)  Maximum height of  the base of boulders is ca. 5m,  
the same order for both areas

4)  Three events during last 3 ka on Chenggong coast,
Based on the abrupt facies changes



Remained problems:

1) Correlation of the events from facies changes and coral 
boulders

2) Confirmation of tsunami origin

3)  Areal extent of attacked by one tsunami, 

4) Wave height by extreme event

5) Location, magnitude  of the tsunamigeneic
earthquakes



Towards the future studies
*Confirmation of origin of coral boulders
*Areal extent attacked by tsunami, and location and magnitude  
of tsunamigenetic earthquakes   

Increase the study sites:  We have only spot data
*Timing of tsunami, single event or multiple event ? 

Accurate dating of sediment 
Does attached corals represent the timing of tsunami?     

*Estimation of inundation height
How high above the presence of tsunami boulder or 

above facies change height?
Important areas to be studied

Densely populated coast
The coast near critical facilities
The coast facing probable large earthquake         

Proposed area:for example
Ilan plain, east coast the Coastal Range, 
Northeastern coast 





Plaleotsunami events were reconstructed by 
many coastal areas in Japan

*Coral boulders in Southern Ryukyu

*Abrupt facie changes within Holocene deposits  
in Tohoku coast and many other coastal areas
(buried soil, alternation of marine and non   
marine deposits, historical records,   
radiocarbon ages, dated tephras etc)

*Some examples are:



1700 Tsunami from Cascade

(Atwater et al., 2005)
Foreign tsunamis recorded in Japan

Height of 1960 Chilean tsunami

Documents on 1700 orphan Tsunami

Recorded sites of 
1700 tsunami

Tsunami deposits in 1700 at Salmon R.



Tsunami deposits and coastal change on the 
Sendai plain  Oct. 2011



Age of the tsunami events in Sendai area (Sawai et al., 2008)

Keicho,
1611

Jogan,
869

Major Jogan tsunami of AD869:14C date and dated tephra 



Loc.14 West of Siao-ji Rock

Loc.14

Loc.14-1
Coral boulder

H=2.4 m
L=7.5 m

7507-7663 yBPElevatio
n

 (m
)

Distance (m)

N S

0                                        20                                       40                                       60 80 

8

6

4

2

0

-2

Only one large coral boulder on 
smooth terrace L

L

L; longest, 7.5m 
ellipsoidal shape 



Coral boulder

Coral boulders in Jiupeng coast



Excavation sites on 
the Sendai plain 
(Sawai et al., 2008)



Comparison of coral boulders  (Jiupeng and Lanyu)

Location          Long axis (m)   Height asl (m)        Age 14C
---------------------------------------------------------------------------------
Jiupeng 1             5.5                      2.2                      4650-5330

2             4.2                      3.6                      5300-5870
2                                                                    4780-5430

----------------------------------------------------------------------------------
Lanyu 7-2          5.3 3.5                       4640-5290

8-1          2.8  4.0                       0-640
9-1          3.3                     4.3                       4950-5570   
9-2          3.6                     3.5                       340-790

12-1          3.8                     5.0                      0-530
12-2          3.1                     4.7                      530-970
13-1          3.2                     2.6                      900-1380
13-2          2.9                     1.9                     1750-2320
14-1          7.5    3.2                      6780-7330  



Three 
tsunami 
sources 
simulated 
by Ando 
et al 
(2013)

Three models cannot explain the high wave only on the 
Chengong coast (Ando et al., 2013)





Two steps of Holocene terrace separated by terrace riser

Terrace riser



Debris flow surface

Debris slope and deposits



Loc.7

Loc.8
Loc.9

Loc.12

Loc.13

Loc.14

Coral boulder sites



Loc.7

Loc.7

Loc.7-1
Coral terrace

5949-5979 yBP

Loc.7-2
Coral boulder

H=3.0 m
L=5.3 m

W= 3.5 m

Elevatio
n

 (m
) 

Distance (m)

N SRoad

0                                                  20         40                                                 60

10

8

6

4

2

0

-2 

Debris deposit

North of Kai-yuan Port

Boulder and bedrock 
are the same age

5110-5144  yBP

Coral boulder is 
beside a groove



Loc.8

Loc.8-1-1
Coral boulder

H=1.5 m
L=2.8 m

150-154 yBP

Loc.8-1-3
Attached Shell

0-490 cal. BP

Elevatio
n

 (m
)

Distance (m)

N S

Road

0                                 20                    40                         60                       80                             100

0

Loc.8 Between the Crocodile Rock and Tank Rock

2

4

6

8

Only one boulder on 
this site



Drift wood

Loc.9-2B
Coral boulder

H=1.3 m
L=3.6 m

W=2.6 m

528-546 yBP

Loc.9-3
Coral terrace

3374-3392 yBPElevatio
n

 (m
)

Distance (m)

N S
Road
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8

6

4

2
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Loc.9-1
Coral boulder

H=1.9 m
L=3.3 m

W=3.0 m

5408-5446 yBP

Loc.9

Loc.9 East of Tank Rock

L

H

Two coral boulders on lower terrace, L



Loc.12

Lang-dao Primary school

Loc.12-2
Coral boulder
H=1.3 m
L=3.8 m

W=2.9 m 648-668 yBP

Loc.12-1
Coral boulder

H=1.3 m
L=3.1 m

W=1.4 m

99-103 yBPElevatio
n

 (m
)

Distance (m)

N S

Road

-20           0             20            40            60            80           100          120         140          160         180          200

12
10
8
6
4
2
0
-2

Loc.12 North of Lang-dao Primary school
Several coral 
boulders on lower 
terrace L

L

H

Two different, but 
young age

Loc.12-1-3  
Terrace

3350-3378 yBP
Loc.12-1-4
Terrace

3253-3275 yBP



Loc.13 West of Siao-ji Rock

Elevatio
n

 (m
)

Loc.13

Loc.13-1
Coral boulder

H=1.8m
L=3.2m

W=2.0m

945-959 yBP

Loc.13-2
Coral boulder
H=1.1m
L=2.9m
W=2.4m

1847-1873yBP

Distance (m)

N S
Road

0                          20                          40                          60                         80             100 

8

6

4

2

0

-2

Two different and 
relatively young 
ages

Debris

Boulders 
are beside a 
groove



* Size of boulders is 1-3 m high and long diameter  
ranges 3-7 m.  Size of boulders from  Lanyu is nearly 
the same as those from Jiupeng coast.

• *Similar height of coral terrace under the boulders
• < 4m

• * similar age and same process for the boulders of  
• old ages (5-6000yBP)

* The same wave energy attacked both Lanyu and  
Jiupeng

Difference; multiple age groups from Lanyu



RESULTS and DISCUSSIONS (4) Comparison of coral 
boulders  (Jiupeng and Lanyu)

Location          Long axis (m)   Height asl (m)        Age 14C
---------------------------------------------------------------------------------
Jiupeng 1             5.5                      2.2                      4650-5330

2             4.2                      3.6                      5300-5870
2                                                                    4780-5430

----------------------------------------------------------------------------------
Lanyu 7-2          5.3 3.5                       4640-5290

8-1          2.8  4.0                       0-640
9-1          3.3                     4.3                       4950-5570   
9-2          3.6                     3.5                       340-790

12-1          3.8                     5.0                      0-530
12-2          3.1                     4.7                      530-970
13-1          3.2                     2.6                      900-1380
13-2          2.9                     1.9                     1750-2320
14-1          7.5    3.2                      6780-7330  



Tentative conclusions:

1) Probable tsunami boulders are found on two 
areas, Jiupeng, and Lanyu Island

2) Multiple events during the last ca.6 ka on Lanyu
island

3)  Maximum height of  the base of boulders is ca. 4m,  
the same order for both areas

4)  Three events during last 3 ka on Chenggong coast,
Based on the abraput facies changes



Remained problems:

1) Correlation of the events from facies changes and coral 
boulders

2) Confirmation of tsunami origin

3)  Areal extent of attacked by one tsunami, 

4) Wave height by extreme event

5) Location, magnitude  of the tsunamigeneic
earthquakes



Towards the future studies
*Confirmation of origin of coral boulders
*Areal extent attacked by tsunami, and location and magnitude  
of tsunamigenetic earthquakes   

Increase the study sites:  We have only spot data
*Timing of tsunami, single event or multiple event ? 

Accurate dating of sediment 
Does attached corals represent the timing of tsunami?     

*Estimation of inundation height
How high above the presence of tsunami boulder or 

above facies change height?

Important areas to be studied
Densely populated coast
The coast near critical facilities

The coast facing probable large earthquake         
Proposed area:for example

Ilan plain, east coast the Coastal Range, 
Northeastern coast 



CORAL BOULDERS on the LANYU 
ISLAND,   SOUTHEASTERN TAIWAN

--POTENTIAL PALEOTSUNAMI RECORDS--

Ota, Y., J. Bruce H. Shyu,  Wang, C-C., Lee, H-C.,  
Chung, L-H., Shen, C-C. 

May 30, 2014.
Present work is funded by 
Academia Sinica



Conclusions 
1. large coral boulders are found from six sites on Lanyu Island.
2. They are provably transported by tsunami
3. They are located on the northern coast, implying the   

tsunamigenetic earthquake is located northward of the 
island

4. Multiple events can be estimated. Correlation with the 1771 
Tsunami? 

Further study is needed for the reconstruction of 
paleotsunami (paleoearthquake)
* the areal extent of  distribution of coral boulders
* timing of deposition of coral boulders



* Boulders are located on the lower Holocene terrace.   
The upper limit of boulder distribution is 4 m asl.   
However, inundation height of tsunami is not   
decided.

* The higher Holocene terrace where most of 
settlements and major road are located was not 
affected by tsunami waves.



RESULTS and DISSUCUSSIONS (2)

Dating of coral boulders
*AMS and U series  ages are obtained from boulders 
(10 samples)  and underlying coral terrace (2  samples). Ages 
of coral boulders ranges from almost modern to 7500 yBP. 

* Three older dates (5500-7500 yrBP) are broken from 
underlying Holocene coral terrace and transported probably 
by tsunami. 

* Multiple events are considered from the age of coral
boulders (100-130 yrBP, 2 samples; 500-600 yBP, 2 samles ; 
and 950 and 1800 yBP. 1 sample).  

* Timing of events is not precisely determined, however. 



RESUTLS and DISCUSSIONS (3)

Location of boulders
* All the six sites are on the northern coast, implying 

the tsunami genetic earthquakes are located  
northward from Lanyu. 

* Then where ? Ryukyu Trench? 
Correlation between the Yaeyama 1771 tsunami
with the youngest group from Lanyu? 

* Any other place for possibility of tsunami boulders?
Green Island Problem; 
Boulders are volcanic rocks
Only one site is on the east coast







G
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Sample Material
Boulder size

Volume (m3) Weight (kg)
Radiocarbon Age(cal BP) 230Th Age (yBP) remark

L S H Delta R=-218118

7-1 Coral 5630-6200 5949-5979 Terrace

7-2 Coral 5.3 3.5 3 55.65 145000 4640-5290 5110-5144

8-1-1 Coral

2.8 2.2 1.5 9.24 24000

150-620 150-154

8-1-2 Coral 150-640 127-161

8-1-3 Shell 0-490

8-1-4 Shell 0-530

8-1-5 Coral 0-500 140-144

9-1 Coral 3.3 3 1.9 18.81 49000 4950-5570 5408-5446

9-2B Coral 3.6 2.6 1.3 12.17 32000 340-790 528-546

9-3 Coral 2940-3560 3374-3392 Terrace

9-4 Coral 3250-3860 3504-3526 Terrace

12-1 Coral 3.8 2.9 1.3 14.33 37000 0-530 99-103

12-1-3 Coral 3080-3700 3350-3378 Terrace

12-1-4 Coral 2820-3420 3253-3275 Terrace

12-2 Coral 3.1 1.4 1.3 5.64 15000 530-970 648-668

13-1 Coral 3.2 2 1.8 11.52 30000 900-1380 945-959

13-2 Coral 2.9 2.4 1.1 7.66 20000 1750-2320 1847-1873

14-1 Coral 7.5 5 2.4 90.00 234000 6780-7330 7507-7663
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