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ABSTRACT

Myanmar is located at the convergent boundary between the Indian-Australian
and Eurasian plates. Along the northernmost part of the Sunda megathrust, the
Indian-Australian plate subducts northeastward underneath the Burma micro-plate,
and produces a series of deformation belts with many seismic activities. The last
major earthquake along this belt occurred in 1762, with an estimated magnitude of
about 8.5. From ages of uplifted marine terraces, it has been proposed that the
earthquake recurrence interval in this area is about 900 years.

We surveyed four locations along the coast in northern Ramree Island, from
north-eastern to south-western, Kyauk-Pyu (KPU), Tang-She (TS), Nga-Pyi-Taung
(NPT) and Leik-ka-maw (LKM). Near the town of KPU, we found several levels of
sea-notches on a sandstone ridge next to the coast. Up to four levels of uplifted
sea-notches are present above the lowest notch, which has been shown to represent
the co-seismic uplift during the 1762 earthquake. Since each notch has a ~1 m
elevation difference, we suggest that there have been several paleo-earthquake events
prior to 1762, and those events had similar magnitude to the 1762 Arakan earthquake.
Along the coastline of northern Ramree Island to the west, there are 2 — 4 steps of
marine terraces. In the site of TS, two steps of terraces be measured and also sampled
several datable shell fragments in a trench. To the westernmost of northern Ramree
Island, there is a small village named LKM. We found three groups of uplifted coral
colonies with different elevations in the coastline. Th-230 ages of the corals indicate
that the second group was killed by co-seismic uplift during the 1762 earthquake. The
other two groups may therefore represent at least one event before and after the 1762
earthquake, respectively. The possible event after 1762 has not been reported

anywhere else in western Myanmar, thus it may represent a local event. Furthermore,
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since all of these three uplifted coral groups are lower than the lowest marine terrace,
a step of marine terrace may require more than one earthquake event to form in this
area. Therefore, in the previous studies, using only the ages of local marine terraces to
determine the earthquake recurrence intervals in western Myanmar may have

overestimated.

Key words: Paleoseismological, U/Th dating, Marine terraces, Myanmar, Ramree

Island
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P EIDF fe b M RBRDRF R THOE o ¥ b 50 fE L SPOTLATAR R 1 dhig
PRI g AR R 6 e IR ap| R EARY o § 7 TP R E A
Kk AR 2L RGE K G g B B E BISPOTL# 3R e 7 £ 4p o d 30

%
H A et U R B A dp i R SPOTLAHICRR H) hid -k 5 1 g L7 12
7

AT KPUR % 3T 4 5 B ap) B L 5 - LS8 T UFans
Ah v BE 5 JR AN EEY NG ARk m B L;’fi’ﬁii%#éﬂ edn T 1 2 (Pirazzoli, 1986,

1996) - Rust and Kershaw(2000)4p 1 4 T R L e 4 w0 EEF 15 % 38 132 ¥

¥

1 B oo Fanp TEFTAR BT L 0 E B R 4 ehip| £ (Hsieh and Rau,
2009) -

Fa kb BRSNS A H IR R AR M > R UIE R SR pE S R A BEHA)
G AT Rl i B AR R B LR EAT S A 0 R € G B AT A
TR F ko W EEA A B L AT AR RS G B o i R B T
FoAREE R T o BIABWESE T LR o AT Y
KPU % &g wn B225 50 ) L 4 1> W BEAS & chik 30 - 3 Foip 0 ¢ 30 42

W gl o Ra gl d P rbd £ B b o AT b R T b

AERF e AR R AT - BARDRF W RG TR R



Vo F A B o B B - R AR R R 0 TR A8 e E A
ARRFe R D AR E F s AW ERA S ] KR Ap e o AT 0L A Ab v R
AP RS ARG g e B ART L 0T LRI ¢ MK JR R SIE ke A5 RIS
A B ATSENPTE - i > ALKMZ= i o ¥ oh 2fT g 2 4 6] A KPUA % - 4=

Lo oo T A W ER L 2 A LKMa B ERE (T w3 R R o

B]2-2. NIKON, Total Station, Nivo*
PLAEE2 rEbik > Bop| R MR T E(2+2 ppm x D) mm > # T*««%LPL %100 mrip) B

I o RIEFEARF22mme

®12-3. Laser Technology, Laser Rangefinder, TruPulse 360
PAIFLHE SREER 0 H100mepl 2R Z30em o AR E 2 RAFE 0 L A
ToapERr Lo RIH
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2-2-2. W % A2E P2 Bk
Wﬁiﬁﬁi#?ﬁ’?uﬁ&ﬁ$ﬁﬁ%“%ﬁ’%u?ﬁ@ééﬁ¢a
Ml o - P E AP E RFEAT F IR 3G A A SIS K o d
ﬁﬁﬁ%%%@@@ﬁ$’*1m$ﬁ$ﬁgﬁe,%uﬁﬁi%%ﬁﬁﬁﬁﬁ
2T oA ke EHER 2 BE AT ER FH S B PR G MR B
Tzf’r’%aﬂ?}’ié%gﬁwfaﬁffﬁgﬂﬁ\ Wokd e R BA R € R TR
MR KRG BT PAPRELFRF P PEr YA LT S
EET R AE kG FARSRDE LR IR T R R E T G 0
A5 % 1t 2z45(Taylor et al., 1987; Zachariasen et al., 2000) &3 53 £ 4 & 4= 8 € ¥}
FURARFTZMRE T E B R R sk e e g N St W
TARTA BB ERE NS TP ERL L R ERB O fent i
b fi e ho e bt R X EEFTEA G R A A2 AR

X K (®12-5)(Knutson, 1972) -

LY L

1965 1970-
1960
wf"wﬁ

i

10 20

cm

B12-4. X% B 14T #7887 chgp 38 & 2 & (Knutson, 1972)
Knutson$x 27 & 2. @ & » T HH @~ F 247 45 asfii~ % 2 B d

2R ARG P R R B R R R W m i g S E g o
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d ot E Rk s £ FPtpm e 4 3P AL T e 4 L e
A AL 5 HLS(E B 75 7% 5 > Highest Level of Survival)(Taylor et al., 1987) - & %1 i%
BOEE TR T YARpER G Arde A (T E)PF o AR HLSS g s o B
EE ARG A e (FI2-6)0 bk E A IFR BB L
BAEBTHLSEF{ gt e t 2 £ > R gFEe ¥ AL > A5 - T F3
HLS:hT 6 o 5/ k@ % MpF» 35 HLSZ t e § 7~ » L - B3
e > A MRS AHLSZ TR Hp ¢ T EHLS ¥ B4 L A
Loy Ty  PpWEE o F2 CHLSHAP 3G { 53 E2BFF Ut 4
EOoNEHELFOGEApBBHENT Gy ko a - TRk prwEg o
d A XEFFIIHLS T2 2 cnTEgp 3 > APV Tk 2 % F > ot B en
ERR > TT YRR AEREF o 3 EL TR A PR 0 B
AR S 4 £ FIEFFHLS A 25 = T gg 3 5 78 (Sieh et al., 1999; Zachariasen
etal., 2000) - ,’%gc} PP Y L AP AHE TR PP E R R
A2 PR R E LFEEE A L L TA T
PRI B H U B F AT E TE o
Pefw Rermp 3 o p RV A B2 4pF XK ¢ > 2100200 mgs » kA HY
FlEERIL - d SRR AET o2 2 RFRGRE S Flo > 8% AXE
(Toshiba = & =74 & c9KXO32S) %+~ 2| & 3 3 1% & 4p X% B2 e 10 115 3¢

ERY TR
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B2-5. 33 4 £ A0 HLS 2 ¥ (1 % (Zachariasen et al.,2000)

(@F 4T P B EA - D)F PP A L DR s ke BFo BMPp W EZL 50

)
A

Coke TP Ew ittt Lo AR SRl TEPBE(C)ERE T

|$

=\

EWFRE LF RS SRR B ()F kS AP E T

AR

WA R g AR e Bw koo A R B o ()R

PRHEFLEEFFNA kG AR ORI EETAF TG o (e is ke
SEEE R RS ERNIEE RN ST E IR AR R

2O RBELE TR B A Lok Vv iiiEd A oke #b i

Z (Zachariasen et al.,2000) -
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2-3.U/Th #_& & 47
2-3-1. R4
G PR R Y AP TR A1 L A E P 4
wE el BT R PR R RIEAR R B E R T R v kLR A TR
A G2y o d WRERFOHEE G S TS 58 kR E? o YR
PR B R AR BT E S b A BB AT R gy
FredtomfFidd e L 2R F R L2 FB RAPAREYr 25§ 80 o
tp A G U TPU 2 TTh Sosp A ik R 5] B2 B R
Pl io B R% L0222 LY PBUL447x10°yr> 20U 5 7.13x10°
yr > 2*Th 5 1.3910" yr (Jaffey et al., 1971; Cheng et al., 2000a) - % P %4 #

PAPEEERAE R0 HEREF I NIRRT EA I

_L

(secular equilibrium)sivik fi o e e f RA HR L P > FRPBOIP L g - £
SRR 0 AR T TR f o koK P o B R - IR F 0 T g (R
P FON ORI A A T Rk AT R A B LA A2 U0 3 Aokl
Poo Fptpgeatia ok Y 4 EPE el e A A A8 - BT rendt Bk
Buo o RS SE R A SPOUPN 2 UPPY e o @R E R
P R_E 2 E N ¥ 3648 £ (Shenetal., 2012) o # L2 E o 58 40T (Bateman,
1910; Broecker, 1963; Cheng, 2000; Edwards, 2003) :

230Th 230Th N ,
R =7y e L

5234[](0) ( A230

1000 ) (1 — 3(7\234—1230)t)

)\230 - }\234

(238 2-1)
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AR EUTha & e 8328 28 o N0 e (=30t 0% 5 S
(activity ratio) » t5 #7f2. & % > A% F % ¥ #c o hasoie * 9.1705x10°0yrt > Aggs i@ *
2.82206x10° yr!(Cheng et al., 2012) - §**U(0) i % Edwards(1987)# %_% > & 3¢
8234U(0) — [(234U/238U)m/(234U/238U)eq]-1}X 10% 9 h‘l(234U/238U)m AR

UPPUeq > P 5 I AE T EpE g F > B S

2-3-2. F AL

Bfp B R AN LA w T AR HATHERRREFHE Y BT
B EIT - F % % 4 Class-10000% %2 & -3 ¥ ¢ 5 7 Class-100% %2 9 % & & o
R R EREL AR o A KECRE B aHNOsE x - A 15 1 Milli-Q Element
TR B R(182 Q)RFAT LR o BFKIART o R ¥ AgHE A Y G
Seastar > @ s7HNO3 % HCI ~ Merck 2> @ eHCIOy, -

& ;Uﬁ:. 2 & A ¢ 3 8 F (5 (Edwards et al., 1987; Cheng et al., 2000b; Shen et
al.,, 2002)> # o = Uk B2 R R A WA g ap S p34 35 (Edwards et al.,

1988; Shenetal., 2003) » # ¥lmcidh o™ 742

L £33 B

L Wt s gk 0 e ALY H AR BT A R
2o lﬂﬁi—i MWW O PH BT EAIL  FXRF D
mEATL A TIP 2 Bk

itk ML A R0 B~ k&g (Teflon beaker) » 1 r2 14N HNOs;3 iz 3
3 H A
3. 4 r G A- X2 Th-28U-20y Spikeis i 0 £ 4c » 10-20 i
HCIOs 1233 j#4 % § 8 -

4. 4 #8/] BF 0 i R A% R A &2 Spikeia ik ,E@Tﬁﬁ%’ﬁ_’fiﬁ“’ rﬁ’ﬁﬁ‘i}%ﬁ'o
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5. KEfSHinia R 2 b »2NHCIE ok i 8 F %53 f -

6. #-= =G B iR A~ B g (Centrifuge tube) @

7.4 2 2-3F e e r g F ¢

8. v » NH4OH i 193 i fadk ¥ o o ot PFFe® ¢ 25 L Fe(OH)sx 214 ~ & 3
+ ¢ 1A 2 X ik (co-precipitation) -

9. BB r BRI EFAC A MY TR A o AF 2 A A TS

WA R IBRE WF T R (50 S hon BokiE g
HRALH L2

10 = =@gwis o 4o »1ANHNO33 % @ B A% > T 5wk AFgiE £ 4o > -

JFHCIOs » T %575 i3 07 ©

11, e jf PHCION» f k3t ? - ¥ f Bz M HFF L2 = o

12. '*ii%;;;f]:%n— FL1ANHNOs » $h A¥gH » ¥ L Z 4Gz o ) H BT E4F5 =% o
Bt ts 0 4o ~ TN HNO3 73 i 74 f3 4k & o

SIS A S MG SRR

14. #0.8ml:HAG 1-X83+ < #7571 » ¥6-7 cm% ¢ fx(column) @ -

15, #-f A3 il © LB I LA F LY 0 T4 938 F A

e1/N HNO3 » T B 3 & g T@J",lft a2 /»\é}ép‘,lrt—i BT o

16. 3% F A 6N HCI~ 55 @ > & 5 ¢h B Adgjc f A 40 kep

B

17 72~ 3% F MR cndh ko~ fiHig ¢ > 3 0 H i R AT e A endd

B+ o

18. L8 H-ATB I 2 4R AR R R 4o 2iF HCIOZ 530 (0 H B F £A4F 5 50) 18

£ 4~ LiF 14N HNOs:x % 5o (2 % 2 g €45 = =)

19. 315 11 1% HNO3(+0.005N HF)% i 7% f& 4 + (Shen et al., 2002) # Jz B~ »
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10mltk A sg(vial) ® 2 = = 4k A o el o
oA At iRk o s SO 8 & T3 T R(MC-ICP-MS,
Thermo, Neptune) (B]2-7)i& {7 ~ & 3R & o %ﬁ“é SEM(secondary eletron multiplier) >
4 8] £ 50-200 fger ™ U(1-4 ng PPU) & PO Th~ 3 pF > R B oG a5 2-4% » # 38
B iE1-2%0 (20) > &+ R B ik 4 iR #4 A 5 5 New Brunswick Laboratories

Certified Reference Material 112A (NBL-112A)(Shen et al., 2012) -

2-3-3. FtE Nz EEsRkD
DAY B ER R R o Rl S H A R RR P £ & R

RO M IR F G EFA R RNE G R THE T EDEMNERT B

P}

A E S AL e BT @R A S AP R PR 2k
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BOTh/ P2 Therve 4 (5 o H Rbo# & et 8 2 0(2-1)¢ > #(2°Th/Z8U)o 12

(Z2Th/28U)(*°Th/22Thyo %k B~ % » B|¥ % 5% % (Cheng et al., 2000b) :
230Th 232Th 230Th N
———=1+ — 1 | e Aot
238U 238U 232Th

0

5234U(0) ( A230

) (1 — 6(7\234—7\230)15)

1000 A2z0 — Az34
(238 2-2)
¥R 5 238 (2-3)(Cheng et al., 2000b) :
230Th 238U 234U 230Th
232 ~ |\ 232 238 )‘234t + 232
Th/) Th) \**U) Th/,
(2 342-3)

2N(2-3)7 mIE L AT A S ERE B > (COTh2Th)o % 4= 4o cnTh~ %
TR BRI - A AnE S a0 B0 NAR S - S s 1 (B'UATh)
X038 o (COThP2Th)m % Yhag o #50ip) 18 FALBE S A i Sa b PIAL 5 oaa t

L8 B 2T Th) i #r £2 Thi % 47451 & (Cheng et al., 2000b) -
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230 Th 238U il 234U mTh
232 ~ | 232 238 ’12341 T | = Th
Th Th U

=
= - d= 7\.,234 t
g 20 7, (slope)
0
284y/232Th

B12-7. Pz & 302 (BUARTh)m 22 (COTh/P2Th)m % 44t 2 S P A2 5
(Cheng et al., 2000b; % 4#7& - 2005)
AR R P E AR B Rt B Fa LB R A A gk

Bod o FEd - HH o RN R EORE A e ThAPThE =
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N\ Uplifted sea-notch
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_ Modern sea-notch
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WL YR SRR AR EOT 2 A(RS3) BLFERE RFE R
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Corrected Age§_#3t 5 & (i pF > & * “OThiz 4o B8 (TR 15 enE % o AT 5 B~
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Sample location Age Calendar year  Elevation ®

Sample nhame Species
UTM 46Q Corrected (yr) of coral (m)
KPU110 0555898, 2146035 6201 + 17 -4206 to -4172 <1 Porites sp.
KPU218 0556071, 2145940 6066 + 19 -4073 to -4036 ~2 Porites sp.
KPU220 0554608, 2148101 7129 + 25 -5142 to -5092 ~2 Porites sp.
LKM112 0549226, 2141456 278 £ 48 1686 to 1782 0.65 Porites sp.
LKM113? 0549226, 2141456 1977 1808 to 1822 -0.65 Porites sp.
LKM233 0549259, 2141382 182+ 3 1827 to 1833 -0.67 Goniastrea sp.
LKM115 0549224, 2141449 188 + 27 1797 to 1851 -0.62 Porites sp.
LKM230% 0549217, 2141452 285+ 7 1721 to 1734 0.54 Goniastrea sp.
LKM231 0549217, 2141452 277+ 2 1733 to 1737 0.37 Goniastrea sp.
LKM232 0549223, 2141457 258+ 3 1752 to 1757 0.62 Goniastrea sp.
LKM116 0549238, 2141433 337+8 1667 to 1684 0.25 Porites sp.
LKM117 0549263, 2141375 1316 + 183 513 to 879 1.06 Porites sp.
LKM234 0549218, 2141462 1108 + 18 886 to 922 ~1 Goniastrea sp.
LKM235 0549218, 2141462 1115+ 10 887 to 907 ~1 Goniastrea sp.
LKM215 0550930, 2141019 7598 + 36 -5622 to -5550 ~10 Porites sp.
LKM216 0550930, 2141019 8033+ 20 -6041 to -6001 ~10 Goniastrea sp.
LKM217 0550930, 2141019 9209 + 138 -7336 to -7059 ~10 Porites sp.

a
Isochron ages

b MSL as 0 m of elevation.

#4-1. KPUZE LKM 2z 3+ 39 4 4+ 2 & % %

(GFRLvigsr=)
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289| -92.754| -472.05| -1.206
290| -88.587| -462.589| -1.061
291| -87.639| -456.279| -1.146
292| -87.235| -453.788| -1.146
293| -86.074| -450.243 -1.131
294| -85.524| -448.215| -1.165
295| -85.287| -446.545| -1.142
296| -84.871| -4484 0.653
297| -85.64| -451.808 0.72
298| -86.892| -457.363 0.733
299| -88.328| -463.946 0.637
301| -30.169| -298.01| -3.508
303| -72.825| -335.629| -1.671
304| -73.553| -337.72 -1.55
305| -74.327| -339.902| -1.659
306| -74.417| -341.718 -1.7
307| -76.714| -349.329| -1.796
308| -77.469| -350.971| -1.837
309| -77.807| -352.444| -1.831
310| -78.463| -354.135| -1.794
311| -78.939| -356.097| -1.684
312| -79.574| -357.78| -1.755
313| -80.452| -360.381| -1.792
314| -81.608| -364.218| -1.777
315| -87.499| -394.552| -1.954
316| -88.213| -398.085| -1.963
317| -88.569| -399.366| -2.035
318 -89.015( -401.627| -2.023
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BB East North Hight B B East North Hight
STNOO01 0 0 0 42| 164.815| 121.62 0.159
2| -51.991| -7.026] -2.053 43| 165.591| 122.745 0.2
4| -82.236| -6.023| -2.493 44| 183.253| 134.171 0.137
5| -78.622| -5.419| -2.465 45| 201.883| 146.892 0.207
6| -74.683 -5.34( -2.408 46| 218.166| 153.209 0.154
7| -69.771] -5.122| -2.365 47| 243.606| 157.155 0.191
8| -63.785| -4.616| -2.288 48| 245.107| 157.829 0.311
9| -57.527| -3.471] -2.195 49| 249.372| 158.518 0.287
10| -52.205| -3.869| -2.051 50( 250.629( 159.626 0.443
11| -47.685| -3.413| -2.087 51 260.731| 168.56 0.408
12| -43.289| -1.434| -2.011 52| 269.754( 176.584 0.482
13| -39.01| -0.988| -1.927 53| 270.405( 178.732 0.634
14| -34.487| -2.714] -1.699 54 280.072( 184.599 0.7
15| -29.979 0.104 -1.63 55 281.28( 185.883 0.943
16| -25.797 4.691| -1.659 56 290.77( 190.379 0.935
17| -21.509 11.01| -1.452 57 291.983( 192.022 1.521
18| -17.097| 16.859| -1.186 58 299.188( 198.385 1.589
19| -11.746] 21.934| -0.596 59( 299.941( 211.239 1.734
20( -7.433| 26.052[ -0.059 60 302.291( 213.142 2.24
21 1.941| 29.556 -0.19 61| 307.707( 216.249 2.293
22| 10.619( 38.892( -0.418 62| 311.129( 218.125 3.125
23| 17.311| 45.341 -0.22 63| 313.495( 220.022 4.001
24 19.41| 46.648 0.226 64 313.93 221.635 4.331
25 22.765| 49.056 0.554 65 318.071( 230.259 4.322
26| 57.144| 42.287 -0.52 66| 322.691( 235.941 4.43
27| 60.535 44,25 -0.558 67| 323.767| 237.572 4.98
28| 74.436 54.037 -0.718 68| 329.81| 243.572 4.967
29[ 93.898 65.2| -0.699 69| 334.426( 246.297 4.992
30| 107.461| 74.257 -0.61 70 335.762( 247.013 5.279
31| 108.806f 76.328| -0.604 71| 348.027| 253.024 5.241
32| 119.692 82.887 -0.558 72| 349.096( 254.233 5.528
33| 125.812( 86.658[ -0.519 73| 359.56( 260.677 5.531
34| 127.34( 88.312 -0.415 74 360.937( 260.779 5.676
35| 136.193( 93.587 -0.331 75 368.063( 264.61 5.7
36| 138.083( 95.892( -0.302 76| 370.395( 265.976 6.119
37| 147.035( 102.437| -0.263 77 378.828( 273.158 6.154
38| 147.589( 103.464| -0.077 78| 381.364| 274.661 6.428
39| 152.679| 109.627| -0.065 79| 387.103( 280.333 6.46
40| 156.314| 113.011 0.003 80 388.303( 280.987 6.675
41| 157.293| 113.941 0.222 81| 395.136( 288.303 6.718




Coord Order

B East North Hight
82| 396.044| 288.991 6.768
83| 407.492| 292.966 6.718
84| 413.845| 298.481 6.767
85| 414.687| 299.394 6.977
86| 425.476| 303.06 6.967
87| 426.703| 303.828 7.214
88| 436.742| 308.072 7.246
89| 439.107| 309.555 7.599
90| 449.388( 316.291 7.629
91| 452.044( 317.371 7.756
92| 463.678| 324.651 7.854
93| 468.697| 328.968 7.854
94 470.19( 329.951 8.538
95| 479.237| 335.036 8.5627
96| 479.247( 335.047 8.524
97| 485.949( 340.922 8.558
98| 487.358( 341.971 8.769
99| 495.497( 349.11 8.878
100| 496.86] 350.38 8.998
101| 506.046| 356.084 9.062
102| 506.04| 356.131 9.056
103| 507.876| 356.507 9.516
104| 513.529| 364.852 9.512
105| 516.413| 366.992| 10.319
106| 526.521| 373.254| 10.393
107| 528.098| 375.62| 11.318
108| 533.098| 378.709| 11.232
109| 540.018| 376.123| 11.396
110| 542.452| 379.058| 12.274
111| 546.178| 381.389| 13.031
112| 548.976| 384.139| 14.322
113| 567.414| 373.178| 14.164
114| 572.088| 372.612| 14.805
115| 574.774| 373.492| 15.744
116| 577.134| 375.073| 16.793
117| 578.846| 377.517| 17.815
118| 583.762| 378.48| 19.197
119| 589.318| 378.114| 20.258
120| 624.177| 340.548| 15.716
121| 627.721| 342.517| 16.804
122| 633.176| 342.917| 18.046
123| 637.098| 343.353| 19.548
124| 641.95| 347.495| 22.041
125| 650.013| 340.794| 22.114
126] 654.95| 338.918| 23.174
127| 660.849| 336.711| 24.887
128| 665.857| 337.443| 26.493

Coord Order
E g East North Hight
129| 669.282| 336.642 27.66
130| 674.182| 335.201| 29.548
131| 676.651| 334.095| 29.994
132| 679.208| 337.486 31.68
133| 679.204| 337.488| 31.676
134| 630.627| 349.023 18.91
135| 628.026| 346.673| 17.844
136| 626.789| 343.394| 16.843
137| 623.663| 341.375| 15.759
138| 618.769| 338.739| 14.134
139| 614.58| 333.03] 12.041
140| 610.101| 330.114| 11.962
141| 604.555| 326.961| 10.481
142| 596.865| 321.517| 10.443
143| 594.817| 319.525 9.636
144| 588.545| 315.281 9.516
145| 586.696| 314.009 8.941
146| 579.899| 310.121 8.868
147| 578.417| 309.412 8.246
148| 566.975| 301.998 8.152
149| 565.732| 301.062 7.715
150| 557.897| 296.892 7.724
151| 557.923| 296.851 7.73
152| 556.577| 296.207 7.43
153| 548.991| 292.895 7.404
154| 544.18| 291.07 7.549
155| 539.771| 288.12 7.16
156| 536.886| 286.363 6.881
157| 524.941| 279.962 6.902
158| 514.605| 275.059 6.918
159| 514.539| 275.181 6.873
160| 512.438| 274.204 6.626
161| 502.329| 268.225 6.753
162| 498.193| 265.275 6.725
163| 486.24| 257.469 6.748
164| 483.465| 255.948 6.399
165| 471.286| 250.048 6.376
166| 457.814| 243.248 6.433
167| 452.621| 240.739 6.184
168| 439.034| 234.398 6.262
169| 436.936| 232.916 5.971
170| 431.294| 228.709 5.965
171| 429.002| 226.754 6.001
172| 412.469| 217.631 6.02
173| 411.535| 216.896 5.772
174| 398.669| 210.029 5.698
175| 396.825| 208.915 5.385




Coord Order

Coord Order
E g East North Hight
223| -94.208| 74.832| -2.906
224] -106.801| 77.355| -2.891
225| -117.216| 79.769| -2.977
226| -130.116| 83.197| -3.227
228| -132.521 5.684( -3.135

B8 East North Hight
176| 378.288| 198.804 5.345
177| 371.981| 195.734 4,599
178| 356.29| 188.08 4.603
179| 344.325| 182.462 4.249
180| 337.369| 178.892 4.065
181| 332.926| 177.127 2.116
182| 331.113| 175.422 1.862
183| 320.496| 169.097 1.748
184| 318.62| 167.419 1.207
185| 308.636| 160.462 1.237
186| 306.247| 159.541 0.79
187| 288.18| 152.537 0.748
188| 287.03| 151.978 0.442
189| 276.69| 145.527 0.476
190| 275.604| 144.931 0.264
191| 264.402| 139.856 0.237
192| 263.346| 139.322 0.1
193| 244.757| 129.576 0.094
194| 243.13| 128.744 -0.04
195| 223.258| 118.406| -0.049
196| 194.498| 102.164| -0.117
197| 186.052| 100.265| -0.195
198| 171.349| 92.516| -0.118
199| 169.396| 91.628| -0.244
200| 156.801| 84.131| -0.238
201| 153.387| 82.782| -0.358
202| 143.576| 77.144| -0.359
203| 140.541| 76.218| -0.521
204| 130.98| 71.521| -0.377
205| 128.847| 70.494| -0.605
206| 115.162| 63.561| -0.567
207| 112.952| 61.922 -0.77
208 94.32 51.63| -0.721
209| 68.433] 33.912| -0.894
210 62.275| 29.333| -0.682
211| 34.067| 23.131] -0.255
212 16.52| 26.946| -0.278
213 4.393 31.29( -0.226
214 -8.131| 34.693| -0.129
215| -14.296| 35.978| -0.825
216| -20.119| 35.679| -1.332
217| -29.958| 38.202| -1.747
218| -39.403| 43.534| -2.042
219| -49.475| 50.578| -2.209
220 -59.57 57.23| -2.362
221| -73.194| 65.485| -2.511
222| -85.831| 71.636| -2.677
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Coord Order
BB East North Hight
STNOO01 0 0 0
2| -95.57 0.316f -2.711
3| -95.691 3.038[ -2.709
4| -102.887 7.003[ -2.722
5| -104.951 7.817( -2.742
6| -107.88 11.3| -2.686
7] -109.195| 12.281| -2.714
8| -102.873| 16.513| -2.687
9| -98.228| 18.621| -2.699
10| -103.859| 27.307| -2.704
11| -105.161| 28.772| -2.712
12| -107.611| 25.132| -2.688
13| -111.792| 23.957 -2.69
14| -114.192| 26.419| -2.686
15| -114.789| 37.535| -2.699
16| -111.454| 38.903 -2.72
17| -105.757| 39.984| -2.705
18| -105.795| 43.186 -2.71
19| -102.967| 45.302| -2.714
20( -115.611| 51.512 -2.698
21| -127.049( 53.134 -2.707
22| -127.998( 57.386[ -2.671
23| -135.216 56.465[ -2.685
24| -143.691| 55.296 -2.722
25( -142.083( 60.535[ -2.703
26| -148.599( 58.551| -2.717
27| -152.83| 58.483 -2.716
28| -153.511| 61.208[ -2.713
29| -154.476 70.942( -2.703
30| -156.954 73.312| -2.745
31| -159.42 76.413| -2.774
32| -168.141| 74.191| -2.707
33| -169.835[ 69.409( -2.691
34| -168.56| 67.724 -2.69
35| -163.522 65.133| -2.706
36| -164.104| 63.686 -2.69
37| -167.416( 62.378| -2.698
38| -167.404| 56.869| -2.666
39| -168.373| 50.418| -2.697
40| -165.819 49.069( -2.686

Coord Order
B 5 East North Hight
41| -159.574| 51.147| -2.673
42| -157.179| 47.925| -2.698
43| -159.576| 46.402| -2.717
44| -164.434| 46.283| -2.702
45| -162.939| 42.302| -2.732
46| -170.536| 46.627| -2.705
47| -172.29| 40.729| -2.703
48| -164.527| 30.976| -2.706
49| -159.357 23.57| -2.688
50( -150.849 17.39| -2.722
51| -149.949( 15.424| -2.705
52| -147.959( 12.047| -2.695
53| -142.924 13.103[ -2.698
54( -140.207( 14.205( -2.711
55( -143.361 3.972 -2.689
56( -160.732 9.43 -2.72
57| -164.479( 18.826 -2.7
58| -175.066 32.215 -2.725
59( -172.928 33.166( -2.715
60( -194.643 36.981| -2.844
61| -196.536 33.457 -2.78
62| -195.798 29.137( -2.852
63| -193.865[ 20.833[ -2.786
64| -191.254 19.886( -2.816
65( -190.623 14.982( -2.813
66| -190.877( 12.799( -2.779
67| -192.748( 11.765( -2.827
68| -197.285( 15.542 -2.842
69| -200.125( 16.422( -2.783
70( -197.827 21.294 -2.817
71| -207.846 33.751 -2.821
72| -206.242( 31.892( -2.848
73| -196.065 8.299 -2.846
74| -184.325 -4.45( -2.855
75| -174.068[ -0.159 -2.796
77 -2.659( 23.678 -1.324
78| -28.448 31.35 -1.007
79 -32.655 4.02] -1.213
80 -22.43| -16.22 -0.166
STNO002| -150.772| -103.801| -0.009




Coord Order

Coord Order
E g East North Hight
129]| -148.058| -200.285| -2.583
130]| -147.008| -200.354| -2.554
131] -143.392| -207.499| -2.431
132| -141.519| -208.778| -2.488
133] -143.139| -210.996| -2.621
134| -142.954| -210.942| -2.537
135| -142.482| -214.972| -2.635
136| -141.771| -214.936| -2.475
137| -141.484| -220.233| -2.579
138] -141.048| -222.207| -2.528
139| -145.131| -200.63| -3.057
141| -170.157]| -111.877 -1.15
142| -170.329| -109.767| -1.233
143| -171.748] -108.521| -1.237
144| -173.308| -108.113| -1.282
145| -172.667| -109.318| -1.272
146]| -173.967| -111.559| -1.342
147| -174.07| -113.53] -1.293
148| -175.141| -115.708| -1.339
149| -167.081| -127.545| -1.178
150| -167.879| -130.199| -1.208
151| -167.624| -132.391| -1.206
152| -169.821| -132.828| -1.241
153| -166.688| -137.874| -1.337
154| -167.513| -138.757| -1.384
155| -170.177| -140.401| -1.261
156| -168.06| -144.879| -1.333
157| -151.75| -73.997 -1.19
158| -151.717| -67.075| -1.254
159| -109.299| -56.777| -1.459
160| -106.542| -58.803| -1.445
161| -105.363| -57.37| -1.437
162| -69.035| -43.828| -1.379
163| -69.886| -39.254| -1.313
164| -46.603| -16.261 -1.46
165| -42.169| -0.343| -1.382
166| -93.921| -16.947| -1.457
167| -173.835| -116.59| -0.874
168| -167.406| -125.75| -0.886
169| -163.439| -128.356| -0.801
170| -169.08| -137.818| -1.093
171] -183.592| -108.229| -2.342
172| -183.599| -108.203| -2.341

B East North Hight
82| -147.23| -197.445( -2.465
83| -146.939| -200.174| -2.435
84| -147.403| -200.5| -2.454
85| -143.026| -202.79| -2.413
86| -143.153| -203.479| -2.403
87| -144.857| -204.617| -2.389
88| -146.744| -203.698| -2.398
89| -146.865| -204.239 -2.41
90| -143.351| -207.403| -2.382
91| -142.874| -210.577| -2.382
92| -140.035( -212.537| -2.331
93| -144.734| -212.452| -2.407
94| -144.915( -212.8| -2.413
95| -146.371| -213.557| -2.363
96| -142.502( -214.588 -2.371
97| -140.549( -217.912| -2.428
98| -142.132| -218.543 -2.37
99| -141.744( -219.711| -2.368
100| -141.156| -220.24| -2.345
101| -141.194| -221.639| -2.345
102| -141.209| -222.181| -2.346
103| -141.282| -227.977| -2.386
104| -144.611| -229.954| -2.428
105| -142.858| -232.195| -2.417
106| -142.141) -235.981| -2.438
107| -135.318] -231.761| -2.419
108| -133.767| -226.526| -2.375
109| -133.741| -227.303| -2.379
110| -130.66| -229.589| -2.476
111] -139.264| -208.613| -2.393
112| -139.654| -208.551| -2.435
113| -139.577| -208.936| -2.436
114| -138.683| -210.133| -2.391
115| -138.051| -210.107| -2.378
116] -138.053| -210.092| -2.379
117| -139.329]| -208.825 -2.52
118| -139.484| -208.616| -2.517
119| -140.632| -206.433| -2.504
120| -140.434| -205.89| -2.518
121| -143.298] -203.316| -2.574
122| -145.975| -202.401| -2.623
123| -144.997| -204.842| -2.518
124 -145.241| -204.861| -2.451
125| -146.063| -204.9| -2.484
126| -146.754| -204.145| -2.577
127| -147.076] -203.928| -2.504
128( -147.489| -200.282| -2.609
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Coord Order Coord Order

BB East North Hight B B East North Hight

STNO001 0 0 0 40| -58.085| 376.047| -0.748
1| 18.179( -0.623 0.322 41| -60.798| 392.616| -0.739
2| 18.221] -0.624 0.319 42| -61.078| 402.053| -0.518
3| 98.141| -58.184| -2.401 43| -63.451| 414.428 -0.45
4] 98.112| -58.227| -2.411 44] -63.624| 429.508| -0.295
5 87.04| -50.635| -2.103 45| -75.267| 440.034 0.126
6| 82.662| -48.051| -1.967 46| -77.131| 444.32| -0.019
7| 76.573| -43.861| -1.713 47| -80.821| 460.631 0.45
8| 69.432| -38.877| -1.485 48| -82.584| 477.96 0.204
9] 61.541| -34.485| -1.058 49| -79.601| 494.678 0.101
10 53.508| -30.809| -0.587 50| -81.38| 502.705 0.587
11| 48.332| -28.336] -0.323 51| -85.99| 505.304 0.599
12 43.65| -26.152 0.15 52| -87.464| 510.581 0.724
13( 37.101| -22.728 0.018 53| -92.946| 516.015 1.242
14 28.166| -16.366 -0.213 54| -93.615| 523.438 1.269
15 26.813| -15.182 0.075 55| -99.654| 530.08 1.555
16 24.015| -13.191 0.358 56| -103.247| 537.457 1.803
17 24.989| -6.738 0.535 57| -110.078| 540.783 1.953
18 20.284 -4.39 0.331 58| -113.826 548 2.064
19( 13.627 2.614 0.171 59| -116.295| 557.387 2.103
20 6.743 7.737 0.046 60| -115.392| 569.826 1.898
21| -1.474 9.534| -0.131 61| -119.824| 586.404 1.896
22| -6.325 24.601| -0.052 62| -121.165| 596.106 1.985
23| -10.839( 37.449 0.07 63| -124.857| 614.148 2.021
24 -17.877| 62.512 -0.1 64| -126.911| 633.61 2.121
25| -27.707 96.339 -0.515 65| -128.625| 649.488 2.198
26| -27.13| 119.471| -0.617 66| -129.929| 666.425 2.215
27| -30.888( 137.149| -0.681 67| -131.986| 683.18 2.08
28| -30.911| 137.196 -0.68 68| -133.021| 691.056 2.228
29| -32.063| 152.394| -0.767 69| -134.591| 701.816 2.336
30| -36.575| 170.896| -0.732 70| -136.289| 714.076 2.474
31| -40.574| 193.525| -0.705 71| -134.443| 726.686 2.803
32| -45.185| 212.925 -0.48 72| -128.406| 736.998 2.854
33| -47.583| 237.283| -0.664 73| -129.213| 751.672 3.049
34| -47.187| 256.337| -0.752 74| -130.287| 767.224 2.737
35| -52.374| 285.262| -0.892 75| -131.838| 774.79 2.929
36| -50.634| 297.568| -0.874 76| -135.606| 787.053 3.093
37| -55.727| 323.853| -0.869 77| -139.595 807 3.407
38| -47.919| 342.178| -0.902 78| -142.776| 819.054 3.443
39| -51.148| 364.346[ -0.782 79| -140.992( 805.955 3.348




Coord Order

Coord Order
E g East North Hight
127| -47.773| 234.705| -0.711
128| -47.294| 219.615| -0.688
129| -40.941| 204.388| -0.691
130| -44.281| 191.405| -0.678
131| -37.316| 178.755 -0.73
132| -28.242| 168.812| -0.773
133| -30.016| 150.187| -0.771
134| -22.993| 136.95| -0.675
135| -25.607| 122.603| -0.616
136] -19.901| 113.262| -0.561
137| -20.975| 98.442| -0.551
138| -15.023| 88.195| -0.508
139| -16.085| 74.446| -0.473
140| -13.256| 61.043| -0.384
141| -11.501| 48.611 -0.33
142 -8.92( 35.214 -0.237
143| -5.629| 21.741] -0.278
144 -2.515 9.944| -0.116
145| 11.527 8.508 0.085
146| 19.619| -2.313 0.293
147| 25.794| -6.737 0.533
148| 26.491| -16.233| -0.026
149| 31.893| -19.438| -0.208
150| 37.595| -22.453| -0.007
151| 43.553| -25.374 0.133
152| 48.598| -27.773| -0.389
153| 54.178| -30.833| -0.692
154 59.6| -36.117| -1.033
155| 65.555| -40.274| -1.354
156| 70.466| -44.35| -1.609
157| 77.657| -48.468 -1.82
158| 84.607| -52.417| -2.059
159| 90.257| -56.476| -2.257
160| 96.471| -60.855| -2.484
161| 102.776| -63.208| -2.648
162| 107.432| -67.12| -2.837
163| 112.377| -70.643| -3.001
164| 116.304 -73.1f -3.091
165| 117.053| -73.678| -3.134
166| 140.956| -84.973| -3.675

B East North Hight
80| -136.928| 785.527 3.014
81| -135.913| 766.712 2.803
82| -133.544| 751.78 2.901
83| -130.401| 735.327 2.816
84| -128.437| 725.993 2.705
85| -127.108| 709.081 2471
86| -129.536| 689.801 2.214
87| -129.649| 671.293 2.151
88| -121.615| 653.699 2.152
89| -118.887| 635.355 2.056
90| -115.651| 619.204 2.095
91| -108.952 598.68 1.96
92| -104.354| 578.847 1.735
93| -100.907| 569.961 1.725
94| -99.231| 564.625 1.442
95| -96.203| 557.472 1.411
96| -94.325( 551.759 1.296
97| -91.378| 542.24 1.243
98| -88.202| 536.966 1.273
99| -88.201| 536.98 1.265
100| -87.589| 532.428 0.751
101| -83.984| 523.824 0.953
102| -83.15| 517.95 0.734
103| -81.698| 511.774 0.583
104| -82.431| 504.252 0.556
105| -96.237| 488.403 0.715
106| -96.51| 475.505 0.68
107| -99.389| 466.263 0.687
108| -100.581| 459.659 0.674
109| -100.838| 450.387 0.314
110| -91.249| 443.676 0.159
111| -89.973| 432.375 0.072
112| -89.972| 432.378 0.042
113| -77.168| 424.958| -0.258
114| -90.842| 398.999| -0.177
115| -74.657| 389.827| -0.482
116| -76.026| 376.002| -0.389
117| -78.61| 360.645| -0.457
118| -76.117| 349.039| -0.411
119| -79.919| 335.689| -0.761
120| -70.514| 325.706| -0.777
121| -69.002| 311.819| -0.892
122| -62.999| 300.534| -0.876
123| -59.674| 284.045| -0.868
124| -58.22| 274.311 -0.89
125| -53.645| 261.148| -0.884
126| -55.972| 245.65| -0.686




BIE P 1 2012/02/10

PR A=A 0 (2141502, 550829) UTM 46Q

BIEHZ D ar

foif ¢ AT e A ALKME R R ap| £ 2 % o BE5L93~ 144 5 Ak o Bl E fodk

BLEF Q3R & PF R 5 12:25 0 gLy 1440 & PF R 5 13:11 -

Coord Order Coord Order

BB East North Hight East North Hight

STNO001 0 0 0 40| -108.234| -82.151 1.014
1| -2.727| -12.11f -0.002 41| -96.274| -77.888 0.674
2| -13.602| -10.866 0.397 42| -80.151| -74.696 0.228
3| -27.292| -10.486 0.668 43| -58.51| -68.451 0.063
4] -37.32| -10.198 0.785 44] -36.302| -60.805 0.231
5| -39.289| -9.861 0.303 45| -34.907| -60.499 0.593
6| -52.613| -9.679 0.192 46| -27.682| -57.476 0.867
7| -71581] -8.309 0.103 47] -19.532| -53.305 0.77
8| -94.987| -8.552 0.168 48| -11.515| -51.225 0.586
9| -112.968| -8.838 0.281 49 0.041| -49.157 0.059
10( -113.995 -8.07 0.548 50 27.43| -41.873| -0.685
11 -138.79| -4.458 0.941 51| 38.895| -39.12( -0.837
12 -146.74 3.062 1.326 52| 50.926 -36.852 -1.095
13( -159.149| -3.094 1.506 53| 62.016 -35.694 -1.398
14| -167.642| -5.111 1.776 54| 73.632| -35.787( -1.378
15( -178.486 3.037 1.995 55| 86.234| -35.277( -1.778
16( -199.552 -8.38 1.908 56| 104.444| -35.472 -2.19
17| -206.272| -15.436 2.01 57| 118.866| -36.662 -2.717
18| -223.338| -19.374 2.342 58| 140.145| -34.827( -2.617
19( -228.119| -20.157 2.504 59| 148.605( -30.95 -2.623
20( -249.918( -25.072 2.733 60| 158.802| -22.82( -2.517
21| -263.827| -34.038 3.004 61| 162.628| -24.069( -2.293
22| -277.913| -39.314 3.338 62| 165.97 -25.18 -1.951
23| -290.288( -42.957 3.582 63 168.7| -26.074( -1.604
24| -293.819( -47.249 3.844 64| 170.701| -26.287( -2.097
25| -250.796( -138.691 5.492 65| 172.641| -26.198( -2.422
26| -241.167| -133.008 5.42 66 174.4| -25.491 -2.516
27| -236.066 -130.45 5.027 67| 179.019| -25.355 -2.62
28| -229.557| -127.153 4.654 68| 159.301 3.994| -2.449
29| -218.152| -125.796 4.452 69| 155.857 3.278| -2.284
30| -212.913] -125.126 4.359 70| 154.744 3.251| -1.802
31| -206.298] -122.335 3.69 71| 153.728 3.247] -1.626
32| -191.208| -120.381 3.609 72| 152.112 3.459| -2.036
33| -180.79| -117.339 3.296 73| 149.443 4378 -2.113
34| -175.595| -114.416 2.747 74| 147.498 3.917| -2.179
35| -152.556| -104.25 2.711 75| 145.768 1.435 -2.79
36| -142.323| -101.116 2.34 76| 138.256| -1.172 -2.83
37| -136.649| -99.001 2.006 77| 118.554 -7.754 -2.683
38| -132.534| -91.521 1.716 78| 107.769| -8.406( -2.627
39| -123.717| -88.122 1.268 79[ 100.519( -5.337 -2.032




Coord Order

Coord Order
E g East North Hight
126| 282.102| -24.844| -2.144
127| 290.591| -27.565| -1.863
128| 298.955| -27.713| -1.689
129| 304.989| -28.648| -1.397
130| 311.544| -30.308| -1.004
131| 324.801| -35.079| -0.389
132| 328.461| -34.531| -0.467
133| 333.274| -34.615| -0.748
134| 338.883| -34.488| -1.018
135| 345.948| -34.706| -1.384
136| 351.606| -34.608| -1.577
137| 358.972| -34.028| -2.157
138| 365.891| -33.38 -2.6
139| 371.172| -32.814| -2.824
140| 374.526| -32.029| -2.951
141| 381.015| -31.621| -3.231
142| 391.835| -29.962| -3.616
143| 397.418| -30.741| -3.796
144] 396.759| -30.776 -3.745

B8 East North Hight

80| 84.272 -5.988[ -1.698
81| 70.042( -5.769| -1.416
82| 56.286 -6.79( -1.319
83| 45.445( -1.109( -1.051
84| 34.314( -5.786[ -0.808
85| 24.055 1.975| -0.591
86| 16.932 -6.051| -0.342
87 3.956 -11.629( -0.096
88| -36.91| -10.654 0.797
89| -23.144| -36.607 0.795
90( 16.525( -37.384 -0.195
91 33.09 2.215[ -0.696
STNO002| 318.438| -34.495| -0.429
92| 303.792( -32.406 -1.352
93| 382.365( -19.283| -3.226
94| 368.125( -24.04 -2.74
95| 354.478( -27.447( -1.838
96 349.691( -29.159( -1.425
97| 338.407( -31.652 -0.959
98| 332.216( -32.417( -0.718
99( 327.851| -32.966( -0.473
100| 322.196| -45.217| -0.303
101| 317.907| -48.032| -0.272
102| 309.031| -36.112| -0.977
103| 297.885| -34.743| -1.667
104| 287.156| -33.972| -2.037
105| 276.466| -34.207| -2.083
106| 267.645| -34.802| -2.245
107| 257.278| -35.291| -2.393
108| 240.275| -34.79| -2.483
109| 222.188| -30.617| -2.438
110| 211.113 273 -2.242
111| 198.689| -30.77| -1.712
112| 187.724| -26.715| -1.881
113| 185.458| -27.469| -2.262
114 183.9| -24.366| -2.363
115| 183.974| -21.781| -2.326
116| 186.037| -22.153| -1.996
117| 194.638| -23.207| -2.017
118| 200.316| -23.553| -2.164
119| 206.903| -24.14| -2.302
120| 215.536| -27.789| -2.435
121| 227.032| -28.874| -2.522
122| 237.521| -29.46| -2.549
123| 243.391| -23.895| -2.453
124| 258.421| -19.257| -2.375
125| 273.913| -22.446| -2.259




Coord Order

BIE p ot 2012/02/12
PR A=A 0 (2141502, 550829) UTM 46Q
BIEHZ D ar
Foit D A eI ALKMA BB P Rl E R % o
Coord Order
BB East North Hight
STNO001 0 0 0
1 581.672| 60.726 2.337
2| 576.322| 60.049 2.358
3| 573.197| 60.113 2.106
4| 564.217| 59.484 2.168
5| 561.554| 59.275 1.941
6| 543.942| 57.304 1.875
7| 523.937| 55.466 1.94
8| 508.77| 53.791 2.072
9| 495.382| 52.302 2.108
10| 491.476] 51.671 1.976
11| 476.249| 50.294 1.982
12| 473.23 49.97 1.25
13| 455.11| 48.126 1.058
14| 435.605| 46.273 1.1
15| 414.184| 44.586 1.139
16| 410.918| 31.085 1.306
17| 409.676] 15.486 1.688
18| 392.594 8.534 1.661
19| 376.142 2.46 1.674
20| 362.255 0.277 1.567
21| 345.879 0.456 1.534
22| 332.59 3.369 1.466
23| 330.283 3.358 1.033
24| 317.222| -0.218 0.77
25| 300.271| -7.178 0.772
26| 290.752| -1.312 0.636
27| 274.421 -0.4 0.592
28| 260.722| -1.494 0.562
29| 243.427| -3.608 0.535
30( 228.362 -2.537 0.507
31| 213.968( -3.023 0.519
32| 198.516( -3.164 0.499
33| 184.271 -3.469 0.394
34| 169.485( -3.821 0.423
35 150.821 -1.692 0.417
36 139.64 -2.12 0.381
37| 122.568| -6.681 0.396

)= East North Hight
38 114.011 -5.42 0.579
39| 105.452 -4.86 0.537
40| 101.961| -3.543 0.149
41 95.701 -4.404 0.157
42 93.704 -1.754 -0.266
43| 76.754 -2.62( -0.262
44| 67.394| -2.584| -0.249
45| 54.935| -10.147| -0.288
46| 52.982| -11.489| -0.031
47 35.309| -15.618 0.039
48| 22.962| -19.907| -0.043
49| 10.444| -22.701 -0.065
50( -3.493( -26.135| -0.039
51| -16.789 -29.22( -0.018
52| -27.035[ -33.94 0.13
53| -37.942( -33.232 0.163
54 112.562| 31.731 1.711
55 124.1| 36.274 1.697
56 108.799( 39.414 1.679
57 114.177| 39.125 1.706
58| 126.554| 42.047 2.058
59( 121.914| 44.337 2.13
60| 134.342| 44.797 2.046
61| 126.785| 48.319 2.115
62| 130.431| 50.615 2.1
63| 64.745] -51.156 6.899
64| 54.562| -52.005 7.066
65 53.43| -54.692 6.838
66| 59.973| -57.282 6.835
67| 51.926 -60.167 6.835
68| 61.639| -69.624 7.005
69| 62.372| -59.093 6.858
70| 36.125| -68.169 6.728
71| 27.963| -75.699 6.683
72| 26.679| -84.462 6.775
73| 37.394| -87.53 6.973
74 -16.932| -32.42 0.003
75| -18.792| -35.652 0.166




Coord Order

Coord Order

B 5 East North Hight
118 -254.364| -313.909 7.524
119| -270.515] -314.168 7.69
120| -274.549] -325.352 7.407
121| -284.185| -327.36 7.866
122| -289.282| -328.931 8.046
123| -301.646| -332.449 7.767
124| -308.361| -333.796 7.737
125| -316.997| -335.049 7.874
126| -267.917| -406.571 4.147
127| -274.751| -438.985 4.58
128 -272.349| -430.024 4.447
129| -270.175| -420.873 4.232
130| -269.818| -413.943 4.123
131| -264.049] -401.745 4.079
132| -260.14| -400.639 4.058

B8 East North Hight
76| -23.832| -47.417 0.186
77\ -27.272| -60.156 0.094
78| -29.842| -67.917 0.286
79| -35.052| -69.097 0.908
80 -33.06[ -74.585 0.923
81| -37.346| -81.23 0.883
82 -31.544 -91.77 0.69
83| -32.066( -97.21 0.864
84| -35.366| -98.104 1.741
85 -38.879( -98.893 3.216
86| -40.475] -101.174 4.235
87| -44.256] -104.053 5.444
88| -48.952( -106.24 6.176
89| -53.982( -111.576 6.607
90| -56.378| -114.935 6.843
91| -55.986( -121.064 6.825
92| -61.795| -125.312 6.851
93| -60.46] -129.988 6.883
94| -67.932| -132.743 7.115
95| -67.239| -137.347 7.009
96| -18.583| -111.046 1.062
97 -9.723| -173.839 2.569
98 1.299( -199.702 0.496
99| 25.692| -95.623 6.596
100 6.627| -157.622 0.546

STNO0O02 | -108.365( -296.559 7.6
101| -200.94| -303.991 7.722
102| -236.715| -302.634 7.84
103| -270.461| -315.283 7.568
104| -288.297| -318.153 8.085

STNO0O03 | -293.836( -364.051 7.454
105| -181.197| -297.386 7.823
106 -185.48 -299.23 7.766
107| -192.761| -299.833 7.821
108| -198.044| -304.254 7.802
109]| -205.232| -304.167 7.793
110] -209.705| -309.971 7.449
111] -216.101| -304.866 7.705
112] -218.448| -314.118 7.614
113| -224.697| -302.342 7.489
114| -231.083| -308.779 7.4
115 -239.929( -303.945 7.482
116] -243.49| -311.769 1.477
117 -254.201( -306.838 7.472




s s Rks RE TR

Uranium and Thorium isotopic compositions and 201h ages for KPU coral samples by MC-ICPMS, Thermo Electron Neptune, at NTU.

Sample name Subsample Weight 2383 “*Th d**u [*Th/~*U] [“°Th/~“Th] Age Age d™ Uinitias Current Era
ID (9) (ppb) (PPt)  measured® activity® ppm* uncorrectedcorrected ¢ corrected” (C.E))
KPU110B-1 1#1 0.2458 2706 £ 3.2 625 + 3.0 144.1 £1.8 0.063251 + 0.000132 4521.4 +23.0 6,142 £+17 6,140 +17 146.7 +1.8 -4,207 to -4,173
KPU110B-2 1#2 0.2605 2704 £ 3.8 749 £+ 4.8 146.5 £ 25 0.063057 + 0.000537 3758.7 + 39.8 6,109 £ 56 6,107 £+56 149.1 +25 -4,213 to -4,101
KPU218 1#1 0.1308 2595 £ 5.7 159 +53 149.1 +3.1 0.062041 +0.000211 16710.7 £563.3 5,993 +27 5,992 +27 151.7 +3.1 -4,068 to -4,015
KPU218 1#1 0.1392 2597 £ 2.7 113 +5.0 146.7 +2.0 0.062039 + 0.000151 23524.2 + 1045.0 6,006 £ 19 6,005 +19 1493 +2.0 -4,073 to -4,036
KPU220 1#1 0.1203 2656 +2.1 2368 +7.0 146.2 £1.3 0.072597 + 0.000225 1344.2 +5.7 7,075 £24 7,067 £+26 149.2 +1.4 -5141 to -5,090

Chemistry was performed on MC-ICP-MS (Shen et al, 2010)

Analytical errors are 2s of the mean.
202U = ([P*'UFPU] segiviey - 1) X 1000.

P 423U, COrTected was calculated based on 2°Th age (T), i.e., d%*Uiiiar = 0°*Upneasurea X €

1234*T

T Uiy = 1 - €7+ (0 Unngasurea1000) Lzaof(Iz30 - bosa)](L - €279 T), where T s the age.

Decay constants are 9.1577 x 10°° yr™* for ®°Th, 2.8263 x 10°® yr™* for 2*U(Cheng et al., 2000), and 1.55125 x 10 yr* for 22U (Jeffey et al, 1971) .
9 The degree of detrital >*°Th contamination is indicated by the [2*Th/?**Th] atomic ratio instead of the activity ratio.
® Age corrections were calculated using an estimated atomic 2°Th/?*Th ratio of 1.5 + 1.5 ppm (Shen et al, 2008)

Z 1. KPUshz & 34l

,and T is corrected age.



Uranium and Thorium isotopic compositions and *3° Th ages for LKM coral samples by MC-ICPMS, Thermo Electron Neptune, at NTU.

Sample name Subsample Weight 28y 22Th d®'u [Z'Th/*8U] [Z°Th/*2Th] Age Age A Uinitia Current Era
ID (9) (ppb) (ppt) measured® activity® ppm* uncorrected corrected “®  corrected” (C.E)

LKM112 1#1 0.2245 2922 +35 15852 +£+59.7 148.3 +2.2 0.003412 £ 0.000087 104 £ 0.3 264 +8 217 +48 1484 +22 1685 to 1,781

LKM113B-1 1#1 0.4862 2890 +3.4 15004 £50.1 148.7 +1.8 0.002899 + 0.000089 9.2+0.3 2159 170 +46 148.7 £1.8 1,734 to 1,826

LKM113B-2 1#2 0.1885 2856 + 3.2 2414 £5.9 1476 £+ 2.1 0.002129 + 0.000036 416 £0.7 142 + 3 134 +8 1476 +21 1,807 to 1,824
LKM113 2#1 0.09155 2840 +2.1 5135 +14.4 146.1 £1.5 0.002196 £ 0.000044 201 +04 148 £ 4 133 +16 146.2 £15 1,801 to 1,834
LKM113 2#2 0.08927 3132 +3.2 5645 +15.3 145.7 £ 1.7 0.002110 £ 0.000046 193 +04 140 £ 4 125+16 1458 £1.7 1,809 to 1,842
LKM113 2#3 0.10124 2921 +3.2 4665 +11.0 1451 £1.7 0.002208 + 0.000036 228 +04 150 £ 3 136 +14 1452 £1.7 1,800 to 1,829
LKM113 3#1 0.13257 2834 +25 716 55 1478 + 1.4 0.002153 £ 0.000036  140.7 £ 2.6 144 + 3 142 + 4 1479 +14 1,804 to 1,812
LKM113 3#2 0.16618 2859 +25 413 +4.3 148.6 + 1.5 0.002013 + 0.000027 230.2 £ 3.9 131 +3 129 +3 1487 +15 1,818 to 1,824
LKM113 3#3 0.10492 2831 +3.1 256 + 6.7 148.6 + 2.1 0.002133 £ 0.000043 390.3 +12.9 142 £ 4 141 + 4 148.7 +21 1,805 to 1,813
LKM115-1 1#1 0.1489 3031 +3.4 2186 + 6.3 1446 + 1.8 0.002087 + 0.000033 478 +0.8 138 £ 3 132 +7 1447 +18 1,811 to 1,825
LKM115-2 1#2 0.1968 2989 +3.3 26165 +113.8 146.7 +1.8 0.002359 + 0.000107 44 +£0.2 164 + 10 88+77 1468 +18 1,785 to 1,939
LKM115-3 1#3 0.2573 2862 + 3.5 1941 £+ 4.7 148.8 + 1.9 0.001944 + 0.000031 473 +0.8 124 + 3 118 +7 1489 +19 1,825 to 1,839
LKM115 2#1 0.08049 5948 +6.6 18010 £+47.9 1449 +1.9 0.002414 £ 0.000062 13.2 £ 0.3 170 £ 6 143 +27 1449 £19 1,780 to 1,834
LKM115 2#2 0.12894 2923 + 3.7 8827 £26.9 144.1 +£2.0 0.002246 + 0.000066 123 +£04 154 £ 6 127 +27 1442 £2.0 1,796 to 1,850
LKM115 2#3 0.11492 2882 + 3.2 8890 £+24.1 1446 +£1.9 0.002334 £ 0.000066 125104 162 £ 6 135+28 1446 £19 1,787 to 1,843
LKM115 2#4 0.12464 3014 +25 1033 £ 5.7 1456 + 1.8 0.001860 + 0.000023 89.6 +1.2 116 £ 2 113 +4 1457 +18 1,833 to 1,840
LKM116A 1#1 0.183 2618 £ 2.5 2283 £ 5.4 143.8 + 1.6 0.003599 + 0.000039 68.2 +0.7 283 +4 276 + 8 1439 +16 1,666 to 1,683
LKM117A 1#1 0.1515 2581 +2.3 72109 +449.8 1455+ 1.8 0.015896 + 0.000450 9.4 +£0.3 1,465 +44 1,221 +248 146.0 +1.8 481 to 977
LKM117 2#1 0.10518 2791 +3.5 25141 +106.2 1448 +2.1 0.012885 + 0.000244 23.6 0.5 1,175 +24 1,096 £+82 1452 +2.1 772 to 936
LKM117 2#2 0.1214 2769 +3.9 15108 +53.4 143.4+2.3 0.012870 + 0.000203 38.9 +0.6 1,175 +20 1,127 £+52 1438 +2.3 771 to 874
LKM117 2#3 0.12014 2728 +3.9 14959 +£+52.9 1427 +2.1 0.012943 + 0.000204 39.0 £0.6 1,183 +20 1,135 +52 1432 +2.1 763 to 867
LKM117 2#4 0.10343 2702 + 3.7 46057 +280.0 1425 +2.1 0.013701 £ 0.000359 13.3+04 1,256 +35 1,107 £ 153 143.0 +2.1 690 to 996
LKM215 1#1 0.09303 2392 +2.4 661 +7.5 146.9 + 1.7 0.076542 + 0.000167 4576.4 +53.0 7471 £21 7,468 +21 1500 £1.7 -5539 to -5,498
LKM215 1#2 0.15715 2330 +1.8 566 + 4.6 146.1 + 1.6 0.077174 £ 0.000334 5244.8 + 48.3 7540 £36 7,538 +36 1493 +1.7 -5624 to -5552
LKM216 1#1 0.10505 2150 +1.9 47 £ 6.6 145.1 + 1.4 0.081328 + 0.000167 60810.9 +8488.9 7,972 +20 7,972 +20 1484 15 -6,042 to -6,002
LKM217 1#1 0.16903 2700 +2.3 19902 +78.1 147.4+15 0.093900 +0.000802 210.4 +2.0 9,246 £+84 9,182 +105 151.3 +15 -7,337 to -7,126
LKM230 1#1 0.1651 2630 + 2.7 94 +4.2 151.8 + 1.7 0.003105 + 0.000029 1435.6 +65.8 234 +3 233 +3 1520 +18 1,714 to 1,719
LKM230 1#2 0.1543 2475 +25 72 +45 148.4 + 1.6 0.002943 + 0.000025 1660.7 +104.4 219 +2 219 +2 1485 +16 1,729 to 1,733
LKM230 2#1 0.19335 2499 +2.2 43 + 3.6 1475 + 1.6 0.002957 + 0.000029 2808.4 +234.5 221 +3 221 +3 1476 +16 1,727 to 1,732
LKM230 2#2 0.19817 2579 +25 703 +3.9 1479 + 1.7 0.003025 + 0.000027 183.2 +1.9 227 +3 225 +4 1480 +1.7 1,722 to 1,729
LKM230 2#3 0.22613 2625 +2.2 248 + 3.1 1476 + 1.4 0.003020 + 0.000038 527.8 +9.4 227 + 4 226 + 4 1477 +14 1,720 to 1,728
LKM230 2#4 0.30082 2558 + 2.2 1133 + 2.7 146.4 + 1.5 0.002915 + 0.000024 108.7 £ 0.9 217 +2 213 +5 1465 +15 1,732 to 1,741
LKM230 2#5 0.17653 2552 +1.9 2812 +5.1 1458 + 1.5 0.003048 + 0.000043 457 + 0.6 230 + 4 220 +10 1459 +15 1,719 to 1,740
LKM231 1#1 0.1994 2734 +3.2 79 +35 148.0 + 1.9 0.002981 + 0.000022 1704.3 +76.5 223 +2 223 +2 1482 +19 1,725 to 1,730
LKM231 1#2 0.1791 1862 +1.7 42 +3.9 147.7 + 1.6 0.002913 + 0.000021 2134.5 +198.3 217 +2 216 + 2 1478 +16 1,732 to 1,736




Sample name Subsample Weight 28y 22Th d®'u [Z'Th/*8y] [Z°Th/*2Th] Age Age A Uinitia Current Era
ID (9) (ppb) (ppt) measured® activity® ppm* uncorrected corrected ¢ corrected” (C.E)
LKM232 1#1 0.1746 2253 +4.0 139 £ 4.0 148.2 + 2.7 0.002714 £ 0.000026  725.9 +21.9 197 £ 3 197 +3 1483 +2.7 1,751 to 1,756
LKM232 1#2 0.1911 2272 +29 206 + 3.7 1473 +1.9 0.002777 £0.000023 505.7 £9.9 204 +2 203 +2 1475 +19 1,745 to 1,750
LKM233 1#1 0.1794 2882 +4.0 967 +4.2 148.6 + 2.2 0.001942 + 0.000023 956 +1.2 124 £ 2 121 +4 148.7 +22 1,826 to 1,833
LKM233 1#2 0.1375 2483 +48.2 1499 +5.8 235.2 £ 26.7 0.002225 + 0.000055 60.9 £ 0.9 136 £ 6 131 +8 2353 £26.7 1,811 to 1,827
LKM233 1#3 0.139 2974 £4.6 794 +5.3 152.0 £ 2.2 0.002050 + 0.000022 126.8 £+1.6 134 £ 2 131 +3 152.1 +22 1816 to 1,822
LKM234 1#1 0.1915 3024 +6.0 5567 +17.6 1453 +£2.7 0.011709 £ 0.000143 105.0 +1.3 1,061 +14 1,045 +21 1458 +2.7 884 to 926
LKM235 1#1 0.2221 2904 + 3.9 3652 £+ 9.4 147.1 + 2.3 0.011590 + 0.000112 152.2 +1.5 1,048 £+11 1,037 £16 1475 +23 898 to 929
LKM235 1#2 0.2066 2869 +4.4 247 +59 149.1 £+ 2.3 0.012109 £ 0.000124 2320.3 +60.0 1,096 £+ 12 1,095 +12 1496 +23 843 to 867
LKM235 2#1 0.17088 2780 + 2.3 1656 + 4.7 146.5+1.6 0.011704 +£0.000082 3244 +2.4 1,059+8 1,054 +10 1470 +16 886 to 906
LKM235 2#2 0.24952 2875 +2.3 1868 + 4.0 146.8 + 1.4 0.011542 + 0.000072 293.3 +£1.9 1,043 +7 1,038 +9 1472 +14 903 to 921

Chemistry was performed on MC-ICP-MS (Shen et al, 2010)
Analytical errors are 2c of the mean.
28U = (**UIU]ctiviey - 1) X 1000.

P §%4U,iiar COrrected was calculated based on %°Th age (T), i.e., 8**Uinitiat = 8°*Uneasured X €

2234*T

,and T is corrected age.

T2 U vty = 1 - €77 + (8%*Upneasurea! 1000) [Aaso/ (Ao - Aoaa)](1 - €420 *239 Ty where T s the age.

ecay constants are 9. X yr~ for , 2. X yr= for eng et al., ,and 1. X yr- for effey et al., .
D 9.1577 x 10°° yr* for °Th, 2.8263 x 10 yr™* for 2*U (Ch 1., 2000), and 1.55125 x 10™*° yr™* for 28U (Jeff 1., 1971)
Th] atomic ratio instead of the activity ratio.

“The degree of detrital

230
|

-230.

Th contamination is indicated by the [*"Th.

232
/

¢ Age corrections were calculated using an estimated atomic 2°Th/*2Th ratio of 1.5 + 1.5 ppm.

4
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Carbon-14 ages for Ramree Island samples by AMS, at Beta analysic

Sample name Material Measured 1302 Convention 2 SIGMA CALIBRATION
pretreatment age age Cal. BP.
NPT202 (shell): acid etch 2450 + 30 -0.6 o/oo 2850 + 30 2700 to 2510
NPT201 (shell): acid etch 430 = 30 +1.8 o/oo 870 £ 30 520 to 450
LKM213 (shell): acid etch 190 + 30 -1.6 o/o0 570 £ 30 270 to 120
LKM214 (wood): acid/alkali/acid 120 + 30 -26.8 0/00 90 + 30 270 to 220/ 140 to 200 / (n/a)

%3, mldahz & T
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Date: Product: | Processing level: Size: | Satellite:
2009/1/2 2.5m BW 1A 1/4 scene | Spot5
Scence ID: 5245 3110 9010 2042 6412T
Shift of scene along the track: 6
Cloud percentage: 0%
Angle of incidence: 20.58°

Product coordinates:

Latitude of center 19.30°

Longitude of center 93.56°

Latitude of NW corner 19.47°

Longitude of NW corner|  93.43°

Latitude of NE corner 19.40°

Longitude of NE corner 93.75°

Latitude of SW corner 19.21°

Longitude of SW corner| 93.36°

Latitude of SE corner 19.13°

Longitude of SE corner 93.68°

© CNES 2009



Date: Product | Processing level Size Satellite
2009/1/3 2.5m BW 1A 1/4 scene | Spot5
Scence ID: 5245 3110 9010 3040 7302T
Shift of scene along the track: 6
Cloud percentage 1%
Angle of incidence -17.17°

Product coordinates:

Latitude of center 19.31°

Longitude of center 93.55°

Latitude of NW corner 19.47°

Longitude of NW corner | 93.42°

Latitude of NE corner 19.40°

Longitude of NE corner | 93.73°

Latitude of SW corner 19.20°

Longitude of SW corner | 93.36°

Latitude of SE corner 19.14°

Longitude of SE corner | 93.67°

© CNES 2009



