; [dentifying paleotsunamis in Thailand using geochemical analyses
Stockholm Linda Lowhagen', Kruawun Jankaew?, Malin Kylander', Alasdair Skelton', Barbara Wohlfarth'

University

'Department of Geological Sciences, Stockholm University, 10961 Stockholm; “Department of Geology, Faculty of Science, Chulalongkorn University, Thailand

Introduction k — Methods and results A Mineralogy site by site
19817 /50" E
, , L HaE s % : : : . .. 100 - ,
Paleotsunami research has received AN e The sediments from swales Y, X and Mr. Wa were chosen for detailed geochemical studies and additi- ® Muscovite
considerable attention following the ‘sWalewa onal AMS *C dating. The new “C dates support the ages assigned by Jankaew et al. (2008). XRF - Mafic
devastating Indian Ocean tsunami of o ter I ) elemental data show a good correlation between individual paleotsunami layers along the transect % 96 |
December 2004. Specific questions SR Y - g % (Fig. 4, 5). This is further supported by mineralogical data (Fig. 6). LOI values indicate less organic _ = Metallic
involve the magnitude, frequency and material in the sand layers than in the intercalated peaty soils (Fig. 4). The XRF counts for : B Quartz,
impact of past tsunamis. | e | potassium are high in all sand layers, except for sand D. The reason for these differences is that sand D Feldspar
Va does not contain the mineral muscovite, which is rich in K (Figs. 4-6). 92 -
Phra Thong Island in the eastern 95N ]
Andaman Sea IS an |dea| Iocathn to SW&'QY Age K(pa) SwaIeX Age K(pa) Mr Wa Age K(pa) SYA SYB SYC SXA SXB SXC SXD MWB MWC MWD
study paleotsunami deposits in detail o St RE1C yr BPof_, 2000,4000 20" TG “CyrBP o, 3000, 4000 “ S PG CyrBP o 20004900
o = © an .
(Fig. 1A, B). Apart from the 2004 : o in Sand A B Mineralogy layer by layer
' ich " £ ] ‘ 1gb 1
tsunami layer, three dlshnFt old.e.r 0 T Mangroves ¢ ?1 2 L, N o 06
tsunami layers have been identified S &« < . 520 20 Sand B40 20= = “ lripup ~ Sand B 20 .
RSN 0 Iz 697+/-22 S — ® Muscovite
and dated (Jankaew et al., 2008). In a NOEA® F Uk = sb | - . @\i\kggg:; aSand X_ —T A
collaborative project between - ' = ] >and B 7584123 - Mafic
. . - - - + Bloturb 0
korn University, three sites along a southwest Thailand. B. Landjorms on Phra Thong Sand C ——_ lrip Ups :
land ’ bhra Th Island. White areas denote beach ridge plains - | sb : ) : r - : ® Quartz
coast-inland transect on Fhra Thong where the swales are situated. The red line - » . b o 45 o 92 Feldspar
Island are currently investigated to indicates the transect shown in Figure 4. b S/aBrLd D ndb
assess the extent and impact of these ] J _ e o WE A | — _ l
: 0 8 16 24 - SYA SXA SYB SXB MWB SYC SXC IVIWC SXD MWD
paleotsunamis. Organic Carbon % 2439.+/-28 - =
100 ) 100 NN 0| — 30 . . . . . . .
N ob Fig. 6. Muscovite contains potassium (K). The lack of muscovite in sand layer D can explain
S . Organic Carbon % _ its the low K values. SYA = sand A in swale Y; SYB = sand B in swale Y; SYC = sand C in swale
During fieldwork in January Legend | | ' Y
2013, several box cores and ia”d . i?”dy gytt:ja - bs'b"’;‘”t’la;ed b;’””dary E:peaka;eas 100 100 e SXA = sand A in swale X;: SXB = sand B in swale X; SXC = sand C in swale X: SXD = sand D in
' >Hnamisan ayey sandy gyttja gb - gradualboundary - 1iNe san Organic Carbon % wale X. MWB = sand B at Mr. Wa; MWC = san Mr. Wa, MWD = sand D at Mr. Wa.
Iong COores were rejcrleved Organicsand  m Gyttja ndb - no distinct boundary M - medium sand ‘ganic Larbor >wale sand B at @ C=sand Cat @ sana D at .
from the swales (FIgS. 2 and sb - sharp boundary C - coarse sand
3). These swales preserve
/ tsunami and soil layers Figure 4. Stratigraphy, K (pa) and LOI values for tsunami sands A, B, C and D and for the intercalated soils along a Outlook
1| si h : SW-NE transect. The sampled sediment sequences clearly show three different sand layers separated by dark soils. , , , o
very well since they are in Future work will focus on a detailed geochemical characterization of the
contact with groundwater paleotsunami and soil layers to further understand and map the extent of
" Cross section of Phra Thong Islan and protected from erosion. 5000 _ Swale X . Mr Wa inundation on Phra Thong Island. The low K values in sand D may be due to
T — ? o O “’ 4000 & . S the fact that its source material is derived from a different location than that of the
4000 - . :. s o 08  Sand B subsequent paleotsunamis. This needs however further investigation.
| 4 @Q oo *
W K ‘ e O e K 3000 - o0 ’ og ° 0 ° Sand X F/g5 Bip/ots
' (pa) 3000 - ® 9 @ (pa) d 6 .‘. @ ’ @ . ; g::gg OfSi/K References
Hm | ‘ ¢ O 2000 - indicate that Jankaew, K; Atwater, B; Sawai, Y; Choowong, M; Charoentitirat, T; Martin, M; Prendergast, A, 2008.

. o . . . 2000 _ - . K values are i i i i | i _ — ,
Figure 2A. Sampling in Swale Y Figure 3A. Swale Y with the ridge | - O%@@O@ O oo o different in Medieval forewarning of the 2004 Indian Ocean tsunami in Thailand. Nature 455, 1228-1231
(Picture courtesy S. Bjérck). in the background. B. This cross 1000 500 O sand D than
B.Swale Y, paleotsunamisand  section of the Island shows the 1000 2000 3000 4000 1500 2000 2500 3000 3500 4000 2800 3200 3600 4000 4400 4800 |

’ : in the other . L .
layers can be clearly seen swales and the ridges. S Si Si sand layers This research project is conducted with the
between the darker soil layers. (pa) (pa) (pa) ' Stockholm University Research School on Natural Hazards




