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TENHEBLOITED, §F - HBEORE
= S=F .- FELTHRELERAZASIC
FloTWB, LML, ZZTREFHOEEIC
STV AEEBEOKEZ XLV 5BER
BIhicnwT iiicote, TDH 2, BER
BROMH HIBEUEDADZ LX#THH
eu,

Soloviev (1970) %, Rt FHRE &

—101—-



PHEVCBREEE ERADISICEHL, B
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RA=FEARYE (1933F) OHEITIZ, B
HKEKERD =Rt EM K E FHRER
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ft#2 1 Ambrasseys (1962) IZ X AHB
Sieberg # ¥ 54 fF

Modified Sieberg Seismic Sea—Wave
Intensity Scale

i . Very light. Wave so weak as to be
perceptible only on tide—gauge records.

ii . Light. Wave noticed by those living
along the shore and familiar with the sea.

iii . Rather strong. Generally noticed.
Flooding of gently sloping coasts. Light
sailing vessels carried away on shore. Slight
damage to light structures situated near the
coast. In estuaries reversal of the river flow
for some distance upstream.

iv . Strong. Flooding of the shore to
some depth. Light scouring on man—made
ground. Embankments and dikes damaged.
Light structures near the coast damaged.
Solid structures on the coast injured. Big
sailing vessels and small ships drifted inland
or carried out to sea. Coasts littered with
floating debris.

v . Very strong. General flooding of the
shore to some depth. Quay—walls and solid
structures near the sea damaged. Light
structures destroyed. Severe scouring of
cultivated land and littering of the coast
with floating items and sea animals. With
the exception of big ships all other type of
vessels carried inland or out to sea. Big
bores in estuary rivers. Harbour works
damaged. People drowned. Wave accompa-
nied by strong roar.

vi . Disastrous. Partial or complete
destruction of man—made structures for
some distance from the shore. Flooding of
coasts to great depths. Big ships severely
damaged. Trees uprooted or broken. Many
casualties.

Ambraseys, N. N. : Data for the investi-
gation of the seismic sea—waves in the
Eastern Mediterranean, Bull. Seismological
Soc. Am., Vol. 52, No. 4, pp. 895—913,
1962.

—118—



-2 Fr0XBHEE
BN L BB ER LA, B,
[ ] BEREFEOXERTH A,

(1) ®f—% : BiRRAitE (CERRO
BHELRE LT BEMRERENOS i

FEE BEMIR D> KBEREOBHBHIT

BERK F# (2F#S50FDA)

pp. 809—831, PRFINE.

6. BhREBE

PR L 12, RHRBEOMHENLBIZK
LT, MEMCRRENA LT HERLH
reR-HBETH - T, HRRKIZHIRRE -
Zhd, SEDLI A, MRHARE L ALK
BNCR-HERATHIEHHET, NEH
DHRSL TN TEEZV, ThTHEOR
EMVBRBOBEB LB > TEDICHLRBY, #
MEBESED > BB BEIOITERTL,
ZhIT - TIfE e 2 M A RIRAYTH 2 5
YHICL, #A THRREDOHRIBDSA
AHTTH S,

BRI ESHE—CHBHARR TG
nitleHigy, MARRTHEFThEIROMER
BETHRVWERIKERADLEZATHD
2, BRERRIKEOHASHWBELHL, BRI
HAKEEHES,

SEORRTS, ARMBTIHRD D,
ThiIcHEVWTEA, BETIRALLELX,

X &

AKBOREMIZ, TOMBEHIERTHSH
EHIRTHS 5L, RATHSH L, BAT
HH5L, IRBRLEZSWRLLHF XN
W, EBMAORFNOERIZ, BHD TR
ZHEBOLDD—2T, BB THAAHK
YR, BROERLLATEST, HiR
BERIZLRLV,

BLBEHOR L > HAEROARBERED
gEMIESOMLTH A,

NBEDOLRD | 24

ZHEOZRBRD |5 AFROLD3
HWERBATENIS AFREOLDE

B B |18 AEBARHHLLDE

TEEXABIRET I, FAc@Kke
ZHERTIZ, BLHDTHHHREBOM
B=kr¥-DKkienH LA, Bidts, B
BYWELEOERVDPELIATIZ, BREXTDLH
RRIVHTH S, KERENLE)ISHT
M, @ATHESIATED L 21212, BO
THIMTAT, ZBROLBIZALRLTLE S,
X%, 582, BERNOMIRRARDOHS
WL, WA IPDTHDLEIAHTIZ, ¥4
HEATLEST, BELYEL, RROBNH
NEL, WEOWEL e DIED, X, +4
DE SIS DRRBEH 2B,

+ &
TR LA, BEBCHFEELL
TROKBHZ, BRBRELCALELFEUER
L, REBBLALZSBRLDRRBV., &
Ledis, TERLEBRETHESALIDOTSH
56, KiIZ§EL, AN BD, ik
RUBEBH L OBRIT I > T—BLER
L, ABLBARKZEKIBUERICHANER
FS - RNSEN RGN

A &

SEAICI, HERYREBIZLAMHN
ZDTHEN, FAhLBEREYEATES,
MEFRIZBEDO S DIRRELTHHBKRD S DIZEE
#®ts,

SEORERDOAL hThE, RlIZFRR
ROBZABH ANV, BB ERIC
Ah%L2, ThiRBEL LTHETS
PFIZHRIL,

—119—



b ¥R
BRARMEEORRIZRIC S350, fi]

FR®S8

KEMKkEH, ERETHEE D ICHFEL
HHF—BARREOKRE, BKI2ZRIZR
ULABRET, BELERSHERLEY.

BHHa ) — b
BH=2v2V—-rEHDLIDIRES LT
DORETHEHNHE I, ThHEMERI T
REDHERL L, EETFORKERLNETT
»%5. (EFR9, ERI0)
mhdb@PH=v27) -t BREHLE LTIIHR
WOPNeHHOT, BAODERNEC, AF—
NSy B—, AF=LFT7—-%FHLTE
retedd, BERMEBRLTHEOBERL 2
Mot

REBOAMIZ, Thidls L3 -4
HORBREBEL XV, BHROFARLLLLE,
XEBRAREFTOH S, Ik
KLIDTHDHH, ZOBRENHANTS >
oted, ThibhEirsmirint, EHSE
IR LB EDOE LMY RE->TESHD
12, ZTOWHEELILOTH A,
BH=v2Y) - ' BRERE»ZO=FDAH
Ti2H DN, HRMAFROT, LHrLEREK
BomzfROFALX LEATES., iR
BEORBRIZIDOIHBEDZIDOTIRDDE W
P,

EREI
DREERAN, BN HFELIEH=7
V- bR, BRI HIHI0Om OMESHICE
h, BRKELZDOATLBRLET, ®ADOK
HEAELERE OB -7,

ER®I0
HRARATT, ERMEESDICHFELD
=279 - P RE, HR, K¥F, BRI

KHrEELL,

(2) RE 8B, REA—N, & #: =
BRIRTIFBRHEHICHOWT, BEMIEY
AANOS 6 pp. 833—860, BBRIALE,

BIE BRRII>EBEEOBURV LD
£

. BRIZIZEBEROKY

BRI AFBHEFORBIIABIZRT,

i. @K ii. B208ER CER)

ii. £2®& iv. Mk
T 5EAHED, BKIZENDORMIC X
SHMKOPELAEFARTH S, RAO/N
AYEOMKTHYICEEYXHTHAIC,
BELILHGIERIZL > TEVOEBYE
LD THEHEZBEHTHD, AOH
SROBEBIZRBICI ZEERTOBK O L
THATHS, ILRBICIHZEHRLRHIC
WROBEOM BRI LGN D,
EEXIZBE L) T 58 FAIRED TR,
BOCE LD KRR O S DI REFiL
WY AE > Tt HIzlk L THERIC
KoTE-THEORBLLVEIT, #HIL 2
RECH2BETHTORELEAALEHFIL
BEXEL5, MLRRBROMWE L FITAHTIZE
HEDORMEDMOFEDHL|A L TZHE
B < HRLTDO—8% s FMORITH
BTH0TH->THOBERERBOMORSY
ERESYRETRBENDIL LRI
IHAEBOBBYTRTOTHS, BHFEHI
RO 2HEZRNCEBICREOHORED
HEBAB L., B=02MEBEOMEL
RELEBICFARFICED SDOTLRLTHAY
R HHARED TR, XELERBR
FRAKERNILET D OMGHEO—BIUZ
HERSOBSIMERLTHHETIIOT
»%5, ERAKZINERERICRZNETF
DM SEDOMBIZA VT HHYUSHIC L
h, BRZOWEXBUBII50H2HE-o
EREMME L TRIHRTXEMETH .



KK B X O BLFRRROTR LR

FEOBEHRMEFHRREHRELTRS,

2. HEREH

(1) BBRIZHT 2B EH ORI L 8%
BEEOBMBE, MLED THIMCHE
YR TERO—F., BEATAEEERN/MERT
HEORFIZLTHRRICHT 5 T REROBEHRL
ST ER W,

(2) o BrEREIh—6, BEHE
HLEIBRIBOADICBAOBABORE L
LONREBRL TRO—FLXREEE -2
D, TOFIZP_HOKE EBAKLIITDH
FEoTHeento0i2, WEOLBMORE
ICHETE DL, £EEXH=V2Y -}
CRELTH-ALBRARS,

(3) BEHMAERERARABO—REDOH,
MR A DR,

(4) BERTBARD+ HIRAT HERS R B B
LIcRET, Kz 2RO RICA »#m
DORFIHFFHERIZADHMDOD HIZEB LI
bD,

(6) EREMHERROMEFIZT DA
IR L TH->7c40enBRZ 2 -5 mDBL
WARH AR & RICFERFFRADOLON
B L THBLELLD, TORBIZTZ DR
AT SEAORERY bk LD, M
EB:2¥ 1. BEX2.2m# 2 mil 2o B
2HLTHo 1.

(7) EFHOWHRIZHD BB EOH,
FO—RIZATRKILE LIs o7, EBROBED
FUTR ORI EHBRLICIDEBRRS,
HEB O H.

(9) MAREBOSBH;VBRR. EOMHE
HHHrEELT, FORs, 2 L2BWAELT
T o1,

(11) 18], HEFOEBIZER D KE I P
MRHtE L oORBICERAL LI 50, PR
RO+ BBOFRBRAML S RARENLZ LR
DHFRFBIZL THETEMELORN%
HLTUWRVWHEOHLWEE, RICELL
TRTOHATWARWEICHE - THEROERIC

MABLLDERLND, FREEVLEHL
DDFELL TDADEEXEAICERDX
2HOREAD -, (15) RRFBHE LD
REYRLACRIRD FERTHS (ZZOR
A®Z2mEORERED N ).

(1s) (12) tMLA., (HEhiFXOKE
1.

(16) (15) R % EBMOHDOE THIHIBR
O—FITH S, WMBFHELOEITE > TR
Ol LERTOMER#ENIN, ETHEEEBDO
BooERicLeleh, OBy OMEIE
B LXRTHADFESLEREEA
LDTHD, TOLAORBBLIZ, TOHEE
I h o e IR A B L CHEBEL
THotebDHRBOMNE L TR LB K
AEBNEL - THERYERL, ZFBY
ERLITNABOPEA XA L THARRY S
BotedbDT, HHOBIFNZ S BRD1 ML —
BIEBOMEIC S ROBHAEOWEI T
PEBACREAN T HAELYE STV 5,
(19) ERETOXLLM, OHBRZE £
DEEmA KB L1,

(20) £RETRFICEA LcErEHRL T
FERO—EIC AR BT R,

(21) EHETSK » WHEEED. BOMEEITH
GRER L TRSOBRRYEC—F. KD
FIREMSI0mZOEIZHH, BKOEX
H1.2miLTHAD L D EANEZ OMITH
WZBIZ Do 5DADZ L CEBRLVWHRE
Mo bDDORTH D, ROBWRD LB
MBHETH- 1,

(22) P LPARBEKBRETO—BI, BRI D
500m {286 » 7o BREH R T Z DAEIRE S
FRER, HELLZLESTIORMIZE
DREICKELZ R L DR TR IEDELD
DTH5, WHNLLRTHZ DL IZKBE
ZU, HYOEEY LT D K MEOEHRL
72D THHN, HORRABEHDTHREK
et T OBIZIEMICHL D, IR
WFEDLDTH - BRT—RFIZHAEL
BB ZTIHEBRHEERNICODOLR

—121-



HZRETHD [(23) (240) (25) =HBER,
i Hoxyr,FHb],
(28) SEAKBYE - IHHITREIEHELD
BHh=v2) - ' BEEBYEB D, EABICH
LAEMSH10mORgREIC N S FD—IZ L
TIDTRRIZE AHERBHMIZS <,
K& Pe b DIZKEDBDITHES LI IR T
Hb5, ARERZKEHEFRBOMIIH > TH
CEEgE, ERBEERORELRLICOH
1hHBH, AREOWEKICH > TRIBOBRR X
h DB KERBEIZTOKITKA KK
X THHEL, TORLTOKRER T %*
KotehEID Y v » 2 —BHLTAED
BXh bk ndZ &akr:,
1) BRTEERIMEORE., ZOREIZE
F#80F DA BIMM AL 5 b D507 LTH
HHRTHo7, TOFIRMMEDLDITHL
THETNEMBLORFIZEST S Z D
BOENNAFORBRIEROPLOMICH B
CHROSTERAE YRR, WEHICE
HLTWAD D, TOmBBELREL-T
WAHAD DR OKBNGEIh - EBON
5LDTHD, FECELTILEAFELTV3
P TEHBRA YRR A D -1,
ZORDOEBKITBEDKIZEIZ L HBIMITK 2
mTHH, FELABRILHEHEDEI
BottbDiEALND,
(34) BERTORARS+ERATHEDS, #BEED O
BERCLTEBKLEH]L. ImEYH EFELh
EXYZTDHRITIUA B H ZDDRDOFRE
o T D ADKBME» > LBFELERS
h, MZORFIIENTRTM A < R
CBRKOENeH LELES>THDHILLD
LROND, BICEXKOBERELFY BB
hBSEHDD,
(37) £RE], HHEOAKITRBETHD,
Bome Kic 5 Enttic iR X EmL
5b0LBIRAD, RIELRIEDDIZED
MICRADAEKREHEXB-TIUTHAIEDE
HERRDbDEEADND, WK, WL
DERG L RIED KT,

9 ERHPRIB2HPFERABERE L 2~
R Rh_HirAaTrMECHEOBYH 2
BTHIZE > TRAY AL TH- 7,
HEOEFIZESRELHBMLC BRIBOHEF
BRMIRE BRACZBFITHHICLEST
AW/ HEDOPIHE—FRBLBLOIRE
DREIDIYRIZL HMLCROBER X n:BE
RS> TELFRADOERL EBI-bDL
BN ERDYROBA I WIES
—fTHD, HIREIIRTM EDOERD
—frEh, TORSOREOICEBEAT
NDHDDIZEME RO XBVBEOR
KIcHMBD LRI - WL EERL TV D LD TH
BOWh £ Db O b5 & BB %L % &
NLUMN L FEE LTRER OIS
THLLRRETH A,

(4]) BERTAEHRORERFITE, BRWIZEDTH
MIePREETEBAKH 2 mITB LTV 508
FiodH—F OB X - T:EBBS DO &%
RO DLBRADHATHS, ZOKDA
DICBEOM BRICELIRFORE LML
¥RIADIZ LEHHEL,

(45) ZRETRE. BREBETH - ADIC
BAREFKICBHELTHAELE, Z0OLH
REK 1 miTE TS RIB LMK TH - 22D
TELLEXY LTHERCEHT TRAE
Wiz Lot RT IV,

(46) HBFTERE. BRI HEBIF2
ERND, +ERXE-L ML TH-AD
IEOWEMN KT, LEEHm=2Y -}
ERETREERLTV3,

A7) BEMASEERABRERELRICL
THEREIDHISOMEI - 2BFIZHH, ¥
HKpOBMBZA D TERLXKEIhEBRICE
KLIcAbDTH5, LHrLERZERDOK
eHARTHEE LIS,

(48) ERETX LM, R L 9 150m iz i
3D HEDORBIRAITESEL 7= 5 R
BHTEDRBRENIIDOTHD, R &
I LRI LEBROTRBONRITF L DHTT
LDTH5H, ALRIZEDORE LA BFRI



H EF o FIc iR & LTHE 5 5iIRE
BREYBEE-A2MET, RAHOHROAD
BRNEELALLOTHD, BECHEDHE
PRz X2.2md»h.

(53) EHENICH THA L ERL T
—DPFT, FLECED D, FOLEHKED
BRI ERN TR AMILBFATH 5,

(54) BIFDEHFITR > TR EUHHDO
FEMZ LT, AR —HRL THiIZ2R
LI bDTZOMFRBOLSMLEBEL
ExENBLDLEALR, MHEDIC
(56) FY GRIRAD R3S, ZOTH
ROz IZ NS O MM A BHERS h
TH-T2ZHFMMHE LTORDLRMLI
LDTH 5D,

(57) LABIHKMOMEIZHE D RIBOR
REOZMABICHLEELDINELLH
Mots, ZRFEOHECHEHEILHALDD,
RAEBAODFEIHEMIZ LKL DTH -7
ADKIZASKICRKT 8 GBAILAOI
HarbDTHH, RABEOERLMES LY
HTH5BMEMOFLRRIZFITHFHIC
BHEXEL, MLIEHCLTEBATHIOT
BAROBEMIBEC LHHKL D EIIESE
opisnz bbb, [BRICIR, MECH
X80cm, AHH X 15cn D WERALZD D ],
(61) BERTHEA:BEHEBS A QBB T S
Y CHEFI0OmDOPNCHEND H BIZE -
TRLEHAFRBOB L EMICEx RNl
DT, HEDS (H-TE) RFHA LEE
® THOH (H->TH) ZBELKE LR
HEExRNBr-OTHS, ZIXHHEMEITH
WMORFEXL-THH, LEXH=VIY -
MCHE= L LD THHADT, ZOWR
ol GeRERIFIC L THRO XD HERIZ
WABRMTHD) TRTHIXEPROBR
I LB L EBDELDTH S,

HOE5WM MIMREEREG
UEDOWEIZ L » TRHBREBE®LD D
DRH LI, ARYUTEAREOKMLE T,

1. ZES#EHBK
1. AhoR REBOBICEEBOZ 54
HZERDOADIER L MAMZ L 2ERI L
D2,
2. WROAZDER HBRBKIZIHNTE
AR L, ZIEKOKBIC X BHBNEEL
AR LT, BAEOMM & FICABITHED
et v, ML TLEEXRLEOREL
EMBEHEIC L HDABFEREERZZK 2 m%
BP2HEMP DO L.,
3. BAMmC AR s, WHHOAK
8, XiboWMAYRZERIIMRE L THRN:
BEBYBL., X—ZFBOHKIB|AD LML
THMB3E LoORE L 5, AEEIH
DER L R D BRKBEBHIC 1 mIZ BT
P LHRBORABEL R L, MBAKICTE]
HER 5T,
I. %
4. B BE~2ZL RRBOBEIIHA
IE S EARUT, RBROBMYERL DR
HBEBTZ LRI TRETKBLY TRHND,
ThBRRI RS L R DIBEROWHALD,
BECET A0S CRKRITLTHANC
ETHZLORERIRPAERES, KE
DRANSIEIZZAIZBS DL,
5. MXOBE BHE LTRLNLIWIR
ZHWHFOERORBEBORFIC L H THREY
oL DMREM BN, BRICERIBERER
I HEE KT & h2dmshidS { O T
RIhUTEHBNL,
6. ¥ BECR2TRVFEE, BooR
MBI ETRETDOELNEN S LDED
BUSIZBREREICEL LD OHEREE L
TREATRHLD,
7. Bl EBOWHRICELL TPMUEXAS
LI BLE L BB ST ARV A
2ieh.
8 WXImTLHEMEDILEDH BEU
PATHEROICRET X MEBETZIK
WOBEEH | mTTHEDTHEB LD &
PH. ZhRABRZBICEXELZBST2-3



micH5BELE L, HRCBETIRILHE ]
mOERMEDEEYELT.

0. EEEREOMR

9. PiER DEROADLIRRELRLE
nELHOBICRE TR IEELE
T. ALEBERT D RBOBWKT @I2%
UEXHETHZEO DD LUTHEROMEIZ
ZheBED /YLD HTL,

10. BAEHRETEM R & 8% & O]
B EH R B T EREERT ORI B MR
DWMARB < SICEWDTHERIL D, MtoM
DB EAMERE L THEDTHR
Ne

11. sl |KEBOBWRBIC VT2 —ME
8L TR DM MBI TS
LRRBFHYOMRBREYEL 5 RITRTHICHR
th,

2%10. , 11. 2EcRAICRA THENR
BLBEZERCHA,

V. iR E MG SN

12. B BUX@TTRFLHICRBRY
BEL, NERBBORKE 275 X B2
FOFBOERKIZLTHEOKHE OREE
SleHrbOoRBHLEZHICTRRICH LTA
L, SREBROKILD b OIZMBITEHE Z
LHHXUTEETL,

TS I EROERIIRP D N REL
BT,

13. B - MES - S ZFRERKT
Ak TR/ HAZBT I, Tk
R LTRSS ABUHF T LALT,

14. Kf ABEBEXTLICHBROL LT
LR LN, REEOBMYET
TEREBMBERICLT, BRFhICH L TIRE
EFELRELDIILLBIZD, HICER
V. TRTERTL.

15. §WH=v2YV -5 #HBH=v2V—+}
BIZHREMEE LTRRBIL20HR756T,
BRI EATHHBIC O, XZhicf<
kLD HME— DMLY,

V. MRBRAGBREHFBR

16. ELEREORE EBRLT=v2
V) — P RLUTHSRCERICED, LA
ZHICHRA R -V P2 TRET XL, ML
TER - BIEOFRILHX, ZhittAY ¥
IR D HOREFITEL XL,
ZhEBOBBEH CBHTEELLH
Hith,

17. @HicnT 558 BRLHRROLS
LU AREROMBOFERIZL DL,
ALEHE - HH - RHEFOMER, &Mt r 3
HFEOOMBLETTNL, ZBIIHET
RBETFHHFRE L ORERSIhLCD [ZEH
RESHRHTIMNBME EOEER) 1I2H
OMTe BT TITHRET, MEBEOMAIZTE
BRICEASEICRTHICLEL Y, (BBR
84 5 A29R %)

(3) it FE Z=HREHARBRREER
&, BRIANE=ZA=0=BNHARRRRE
., PRERE, RRNEBTER_#, p.]
81, BRRINZE,

AEBOBE—FEYMB T2 BB D=
EAEBPITZRE L ¥ELL ) LAY, 8RO
RWELXFZFFLDIHFRELIRBRYDOA A
CELORBYRODD0D%4, KEMRED
#ZK7eh, p.181

(4) Simkin, p. and R. S. Fiske : Krakatau
1883, The Volcanic Eruption and Its
Effects, Smithonian Institution Press, 464p.,
1983.

Anjer DITH

The first wave described in these
accounts was not the largest to hit Anjer
that morning, but the accounts vividly
explain why there were few withnesses to
the later waves. Tenison—Woods discusses
a second wave :

—124—



At 9 o'clock another tidal wave struck
the coast. It was far higher than the first.
From the mischief done at the Government
quarry at the Island of Merak the water
must have reached the almost incredible
height of 180 ft (later estimates were 135
ft and less). Anjer, and every trace of
animal and vegetable life along the coast,
was completely washed away. Nothing is
known of the details. A telegraph operator
sent to repair the line towards Anjer
reported that as he approached the coast,
at about 9 a. m., he had seen the ocean
advancing like an enormous rampart of
water, and that he had fled to the high
ground. He knew nothing more except that
he had heard an awful roaring noise as the
sea struck the land, but he believed that
Anjer and all the coast towns and villages
were destroyed. (p. T4).

The Fourth Point lighthouse, just south
of Anjer, did survive the first wave, how-
ever. It was seen standing by a ship that
passed at 8 : 30 that morning (see p. 103)
although there were no signs of life at
Anjer. Captain van Doorn, an early visitor
to the devastated area, reports.

It was a dreadful narrative which was
related to us by a native, a lighthouse—
keeper of Fourth Point, one of the few
men at the lighthouse, who by a wonder
was saved.

When the wave approached, all fled to
the tower (the lignt was 46m above the
sea), which, though shaking, resisted the
violent waves for a long time. It was a
terrible moment, when at last an enormous
rock, which was swept away by the
stream, crushed the base of the tower,
which then fell down. (p. 76).

The first accounts carry on the reports

from the Sumatra coast, as the Governor
General Loudon passed much of the erup-
tion in Lampong Bay near Telok Betong.
This ship, a 1239 ton government mail
steamer based at Batavia, was the largest
of the group recorded here, and the only
one permanently based in the area.

The first of three accunts from the
Loudon is by her Captain, T. H.
Lindemann,— ————

We also perceived that the lighthouse on
Java's Fourth Point was entirely washed
away ; nothing remaining except a stump
some feet high. (p. 92).

However, it remains for a passenger
aboard the Loudon, the Public Works
Engineer N. H. van Sandick, to give the
most graphic account of that ship’s re-
markable adventure.————————

On Aug. 26, 1883,————

In the afternoon at 3 o'clock the Loudon
dropped anchor in the road—stead of
Anjer. There 100 Bantammers, which were
hired as coolies for the building of a light-
house on the island of Bodjo (off the west
coast of central Sumatra), came aboard.
The weather then was beautiful. The white
plastered houses of Anjer glittered in the
sunshine near the seashore, in the back-
ground the mountains, and in front of it
the deep blue sea. Clearly the lighthouse of
Java's Fourth Point silhouetted itself again-
st the sky.— ———(pp. 92—93).

Again we anchored in the roads of
Anjer, not even two days after our depar-
ture on the 26th. But Anjer is no more —it
had been wiped away, no trace, no stone
can be seen any more. Only one stump, the
stone foundation of the earlier existing
lighthouse on Java's Fourth Point, remains.



It is the only cemetery monument
contrasting with the gray color of the
tremendous burial ground, which appeared
before our eyes from the deck of the
Loudon. The spot, which earlier showed
thriving kampongs (villages) and a Euro-
pean settlement, had become an even, gray
plain. The river of Anjer was completely
filled with mud ; not even a ruin remain-
ed ; everything was wiped away and
leveled to the ground. A more complete
destruction is unthinkable. A few leafless
trees, also ash gray in color, stuck out
above the plain. (p. 96).

Further north, the Annerly was ap-
proaching the Straits, and Captain Strachan
later reported to the ship’s owners.— — — —

A storm of tidal wave had swept the
coast, carrying everything before it. Anjer
and its lighthouse were gone, a small
portion of the foundation only standing.— —

The Governor of Bantam also mentions
only one wave, in an official report, which
would have destroyed Anjer at approxi-
mately 6 o'clock in the morning. It is
certain that the big wave of 10 o'clock did
not find anything left in Anjer but the
fort, the fail, the house of the Patih and
that of the Wedana ; probaly also the
lighthouse on Java’'s Fourth Point, because
it had not been toppled by the wave of 6
o'clock according to the story of the wife
of the lighthouse keeper Schuit, although it
shook and trembled. The lighthouse is said
to have been ruined at 9 o'clock (must
likely have been after 10 o'clock).

The whole flat terrain around Anjer,
which is about 1,000 m wide right behind

the place, seemed shaven ; close to the
waterline enormous blocks of coral were
thrown on the beach ; the largest block lies
close to the old lighthouse and has a
volume of 300 nf. The coastline from
Merak to here and farther south to
Tjaringin has hardly changed ; of the
capital Anjer, only a portion was washed
away, as is shown on the new map of the
Bantam coast. [p. 205. Verbeek D #4542 ]

Merak DFE¥AFE

Fumeaux adds more information about
Merak :

One European and one native only
survived at Merak. Twenty—seven hundred
of its inhabitants died, including thirteen
Europeans, among whom were K. A.
Naumann and his wife, Overseer H. B. van
Diest and his wife, Overseer J. Kaal,
Machinist S. C. van Essen, his wife and
four children, Storekeeper T. S. Townsend
and his child.

The story of their deaths is one of the
strangest of the whole disaster, for they
were sheltered on top of the hill behind the
town. It was 130 ft high, yet the great
wave roared up its slopes and destroyed all
the stone—built European houses on its
top, leaving only the foundation of
Naumann’s house. (Another account gives
the hill height as 115 ft and the wave as
135 ft, or 41 m, above sea level.) Works
Accountant E. Peckler saw the wave
coming. He ran further up the hill, the
wave gaining upon him. He fell exhausted,
expecting to be engulfed. Looking back he
saw the wave rushing towards him. Heavi-
ng himself up, he ran further, falling on his
knees and losing consciousness. When he
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regained his senses, he saw the wave
receding. All the houses were gone. Engi-
neer Abell also saw the wave. He left
Merak at 7 : 30 that morning to report to
his chief in Batavia. Looking back from the
mountain road, he saw “a colossal wave”
roaring up the shore. It was higher than
the highest coconut palm, he recalled later.
No one in its path could have survived, he
told his chief. The wall of water rushed
over the land, looking like something he
could not have “dreamed in a nightmare.”
(p. 7).

Merak TOft D Z [Verbeek D & 1z P
n]

The following died in Merak : — — — — — —
— The engineer Nieuwenhuijs had left for
Batavia on the 25th and thanks his life to
this departure.

When engineer Nieuwenhuijs arrived on
the morning of the 28th, he found nothing
left of the earlier homes and work places ;
even his house, situated on a 14 m high
hill, was washed away ; only the cement
floor was left. A locomotive was found
completely bent out of shape 500 m away
from its stand, and the rails were torn from
their sleepers and bent like ribbons. Only 1
body was found then ; the receding sea
seemed to have taken along all victims.
Several bodies were seen floating, washed
ashore some days later, and were immedi-
ately buried. The height the sea reached
was an average of 30 m according to him ;
the entire flat sea coast south of Merak
was destroyed to the hills as far as one
could see. One may compare this with the
map, Figure 15 (see p. 76) (p. 205).

Philip Neale D4

Passing on, we came at length to the
little hill close to the ocean, on which, as
before mentioned, the Dutch pilot had
erected his temporary canvas  home.
Ascending it, we had a good view of the
surrounding country. As far as the eye
could reach there was the same sad scene
of desolation and ruin. There too rolled the
peaceful ocean, with its placid waves
glittering in the dazzling sunshine. It was
very hard to realise as the waters broke so
gently upon the shore beneath that such a
dreadful element of destruction could have
risen so recently from their quiet depths. It
was on this hill overlooking the sea at
Merak that we were able to form a correct
idea of the height of the volcanic wave
when it first broke upon the Java coast,
and this is how we came to our conclusion
that the wave must have been at least 120
ft high. (McColl places the wave height at
135 ft, or 41 m.) The ground on which we
were standing was more than 100 ft above
the sea level, and on the highest part of it
had been erected a large brick house,
occupied by the resident engineer connect-
ed with the quarries. It was very strongly
built, as European houses in the tropics
always are, with good solid foundations, and
yet, although more than a hundred feet
above the sea, this massive dwelling had
been completely razed to the ground by the
passing wave. The walls had been washed
away as neatly as if they had been sliced
off with a knife, and nothing remained
standing but the brick and marble floors,
which rested on the strong foundation.
There were marks on each side of the hill
showing how the resistless torrent of water
had escaped down the slope, bearing the



ruined house and its contents far away. (p.
123).

Benkoelen D{T& [Verbeek D#i45]

Plate 5A (Verbeek's plate 20). Now in
our mind we continue our journey further
south, but first passing around Krakatau
itself.

Semenga Bay also suffered significantly
from the waves. Beneawang itself, the post
of the Controller at the north end of the
bay, and the flat strip at the mouths of the
Semengka river were totally destroyed. The
vegetation was ruined almost completely by
the ash and mud rain, but less mud fell on
this side than to the north of the volcano.

The SE side of the large island Tabuan
suffered most from the waves. The N and
W half sustained a lot less damage, and
fortunately the campongs were located on
this side ; most trees were leafless from
the ash rain. In October I tried in vain to
visit Poeti and the places further north, but
the bay was already filled with pumice at a
short distance from Tabuan, rendering a
further penetration impossible. We therefore
tried a western direction, visited first
Tampang, the campong already mentioned
in the description of Plate 5B, then con-
tinuing south of Vlakken Hoek to the
Blimbing Bay.

Close to this place on Sumatra’'s SW
corner stands a fine iron lighthouse built in
1880 ; 60 m high and a first—class light!
Around the tower stood a building made of
iron and stone, which vanished without a
trace. The wave washed with great power
over the flat southern portion of the penin-
sula and leaped 15 m high against the
tower. Fortunately the tower itself remained
alamost completely undamaged (see Plate

5A), but in the dense forest, between the
tower and the campong Blimbing, such
damage was done as one seldom sees ;
trees all over, among which were found
iron parts of the building and bodies of the
workers here and there, forming a chaos
beyond description.

As one can see on the illustration, the
trees which are still standing are totally
leafless, nonetheless, this point is already
103 km from Krakatau. (pp. 175—176).

Plate 6A (Verbeek's plate 23). From the
mooring place a very good road used to run
in earlier days along the beach to the
picturesque stone lighthouse, situated on a
40 m—high rock, also a first—class light.

The lighthouse had been higher before,
but it was damaged so severely by the
earthquake of September 1, 1880, that the
top part had to be demolished.

The green, which is visible in Plate 6A,
developed largely in the two months be-
tween August 27 and October 21 ; after
the eruption not everything in the forest
was leafless, but nonetheless a good part of
it was.

Especially the leaves of the banana trees
developed with exceptional speed after the
abundant rainfall.

[@ U < Verbeek D#

We continue our journey along the coast
to Blakken Hoek and arrive in the territory
of the Residency Benkoelen. The beautiful
iron lighthouse withstood the force of the
waves, although the water reached 15 m
high against the tower ; but the surround-
ing iron and stone buildings all disappeared
(see Plate 5A) ; the wave rushed over the



flat terrain at the lighthouse to the cam-
pongs Laboean—Blimbing and Blimbing on
Blimbing Bay and partly destroyed them,
causing 34 people to lose their lives. In
October I found the forest to be a chaos of
fallen and broken trees ; at quite a distance
from the lighthouse iron pieces of the
establishment and bodies of convicts (who
had been working at the lighthouse) were
found.

The lighthouse keeper F. Hamwijk—— —
told me the following,—————
On the morning of the 2Tth————At 10 :
30 the big wave rolled in, which took
everything with it except the lighhouse
tower. Mr. Hamwijk was trapped under the
kitchen which had collapsed ; he struggled
free and fled to the lighhouse tower. The
water rose and fell 3 times, and he seems
to remember that this happened in not
more than 1,72 hour. (p. 212).

T &

The information from the island of
Noordwachter (145 km NE of Krakatau) by
the lighthouse keeper H. van de Meulen is
somewhat uncertain, because he was just in
the process of stocking the lighthouse with
food and water when the water reached its
highest level. He reports that this happened
at 11:30 in the morning on the 2Tth, but it
could have been somewhat later (probably
at 12 o'clock). The water flooded the entire
island and also the lighthouse ; the rise was
259 m. As he started to fall between 10
and 11 o'clock and continued till 4, and the
light had to be lit at 12 o'clock. [ pp.
214—215, Verbeek D#i45].

(i UBOHMOITRISOVTIX, 8]
-3DEERHER.]

(5) Giovanni Platania : Il maremoto dello
Stretto di Messina del 28 dicembre 1908,
Bollenttino della Societa Sismologica Italian-
a, Vol. X1, pp. 369—458, 1908.

1. Nella cost orientale della Sicilia.
Messina.— ———————

Nel porto di Messina, come ho detto,
|'altezza cel mare non supero i 3 metri ; ma
produsse non pochi danni alle navi che vi
si trovavano ancorate.

————— La nafta, galleggiando sull’
acqua, al ritirarsi delle onde lascio tracce
persistenti sui muri della Difesa Marittima.
Potei cosi misurare in quel posto l'altezza
massima dell’'onda, che al Deposito Nocchie-
ro fu di 2m60.

Secondo il prof. Omori, in un posto,
presso il medesimo comando, dove l'altezza
dellonda massima era stata determinata
come uguale a 2m70, le tracce di nafta
lasciavano scorgere che le due onde succe-
sive a quella raggiunsero altezze di 2m48 e
2m08.

Il prof. L. Palazzo, mi cmunico che la
traccia dell'onda massima sulla parete della
Scuola Torpedinieli (a sinistra della porta
segnata col N. 3) al Faro Grande di S.
Raineri, pote essere misurata da lui con
precisione e trovata 49 cm. al di sotto della
piastrina, caposaldo di livello, murata nella
parete suddetta. La quota di questo capos-
aldo essendo 289 cm., la quota dell’altezza
della traccia in discorso risulta di 240 cm.

A sud del Faro grande di S. Raineri e piu
oltre presso il Cimitero dei protestanti,
l'altezza dell’onda dovette superare i 3 m. :
diversi trattidi muro furono rovesciati dal
mare e grossi pezzi di muro trasportati a
20e piu metri di distanza, e lunghi tratti di



muro furono coperti di sabbia. La casa del
custode del Cimitero stesso fu asportata e
di lui e della moglie non si ebbe piu nuo-

Le banchine tutto intorno al porto si sono
abbassate e in parte franate (Tav. I, fig. 1).
“Per la speciale conformazione delle sponde
del bacino portuale, scrive I'ing. I. Inglese,
per la vicinanaza del fondo, le banchinenon
hanno mai presentato grande solidita, e
questo spiega l'abbassamento per la maggi-
or parte della loro lunghezza, avendo i muri
di calata perduto il loro appoggio per
effetto dello scotimento generale prodotto
dal terremoto nel terreno poco consistente
sul quale e poggiata tutta la parte di
Messina in fregio al bacino del porto”.

A sud di Messina, alla foce del torrente
Portalegnea, l'onda dovette avere altezza
ancora maggiore, forse intorno a 6. (pp.
373—378).

Messina (Broga Marittima di P. S.)

..................... 3.00

(S. Raineri, Difesa Marittima) =~ -------- 2.60
(Faro di S. Raineri  --*(prof. Palazz0)2.40
(foce del torrente Portalegna) — «--+-ee:+ 6.00
(p. 406)
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( 6 ) Urban Regional Research : Land
Management in Tsunami Hazard Area, 258
p. 1982.

NTA - e rllBTHI60FEF ) REICET
S pp. 72—73.
The damage caused by the 1960 tsunami

was studied by a team of structural engi-
neers who conducted a field survey of
damaged structures in Hilo that survived
the tsunami. A summary of their findings
is quoted below.

“All of the evidence gathered in the
survey of structural damage indicates that
the third wave of the tsunami approached
the shoreline of Hilo Harbor as a bore ap-
proximately 15 feet above normal sea level,
and swept inland at high velocity as a
sheet of water. It was this mass of high—
velocity water moving laterally which
inflicted the heavy damage to structures on
shore. Evidence of structural damage
indicates that the height of this high—velo-
city water ranged from 8 to 12 feet above
ground level, and that it traveled at 25 to
40 feet,second:--++-++-

The force of the water completely de-
molished all light frame buildings and most
heavy timber structures and inflicted
varying degrees of damage to structural
steel and reinforced concrete structures.
Properly designed reinforced concrete
construction seemed to withstand the force
of the water with little serious damage to
the structural frame. However, damage was
particularly severe where the fronts of
buildings were open or glassed, but where
the rear walls were relatively continuous.

There was definite evidence that a strong



structure will tend to reduce the damage to
weaker structures which might be down-
stream from the strong structure. Shielding
in this manner was observed in regard to
heavily constructed buildings which lay
behind the Mooheau Pavilion area, the Cow
Palace, the Hilo Theater, and the Power
Plant. On the other hand reservation of
unobstructed open areas, such as much of
the area between Bayshore Drive and
Kamehameha Street, offers little or no
protection to structures further inland.

From a practical standpoint the ground
floors of even the strong structures whose
frame work suffered no significant damage
can be said to have been greatly harmed
by the passage of the wave. Substantial
pieces of machinery and equipment were
swept away, furnishings were ruined, and
water damage to floors and walls was
severe. It would seem to be impractical to
attempt to design a structure so that the
fixtures and furnishings on the ground floor
would resist a tsunami similar to this one ;
however, on the basis of the findings in
this report, it does appear possible to design
a structural framework which would resist
such waves. Certainly, adequate design
foresight would greatly reduce the possibili-
ty of damage.

In designing a structure for resistance to
tsunamis, consideration should be given to
several points. First, if possible the struc-
ture should be oriented with its long di-
mension parallel with the anticipated direc-
tion of the wave. This will offer the
greatest strength in resisting the water
pressure, especially if special features can
be incorporated. For example, “shear walls”

could be included parallel to the anticipated
wave direction. These would afford maxi-
mum strength without increasing the load
to the structure. Of course, the possiblity
of building on stilts should be considered,
thus reducing the total load to be withsto-
od. Many of our most modern structures
have been built in this fashion with the
first floor area being utilized for parking, or
for attractive gardens. If it is impractical to
abandon the ground level area, then it
would be possible to enclose the first floor
with light exterior walls which would be
ripped away by the water. In this event,
the first floor would be considered ex-
pendable in order to safeguard upper
floors.”

4. Reese and Matlock, Source : Appendix
HCZMDOC#5, Coastal Hazards : 71—T72 ;
1968 (1965)

(7) Lander, J. F. and P. A. Lockridge :
United States Tsunamis (Including United
States Possessions) 1690—1988, U. S.
Department of Commerce, Publication
41-2, 265 p., 1989.

19467 V2 —v + VBE, V=778
(pp.94—97).

1946. April 1, 12:29. A magnitue 7.3
earthquake occurred south of Unimak
Island, causing one of the most destructive
tsunamis ever to occur in the Pacific
Ocean. The rise of water was 30.5 m in the
Aleutian Islands, 17 m on the Hawaiian
Islands, 9—10 m in the Marquesas Islands
and the Juan Fernandez Islands, 3 m at
Santa Cruz and Half Moon Bay, California,
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and not more than | m on Ayukawa,
Japan. An important consequence of the
tsunami— —the realization that tsunami
warning system was needed — —resulted in
the establishment of the Pacific Tsunami
Warning Center in 1948. A second strong
shock at 12:55 UTC was felt on Unimak
Island before the wave arrived. However,
Bodle (1946) found that the travel times of
the tsunami fit the theoretical travel times
for the earlier earthquake.

In the reinforced concrete Scotch Cap
lighthouse on Unimak Island (fig. 36) five
men were engaged in support operations
connected with the maintenance of the
80,000 —candlepower beam. Perched atop a
building constructed 5 years earlier at a
cost of $150,000 on a bluff 9.8 m above sea
level, the new light was a total of 28 m
above sea level. On a cliff behind the
lighthouse a second building housed the
Coast Guard radio direction—finding station
and crew quarters.

Suddenly, at 1:30 A. M. an eathquake
rocked the buildings for 30 or 40 seconds
but caused no damage. About 27 minutes
later, a second jolt was felt. Twenty—one
minute after the second shock, water began
flooding the radio direction—finding station.
Men off shift and asleep in their bunks
were awakened and ran into the operations
room where they were instructed to look
for higher ground. Stumbling through
ankle—deep water outside the structure,
the men noted that the beacon from the
lighthouses was no longer operating and
believed the lighthouse had been destroyed.

The coming of daylight revealed the full

extent of the damage. A concrete platform
and a few pieces of broken concrete were
all that remained of the 18—m structure
(fig. 37). Debris had been deposited as high
as 35 m above the sea, and a radio tower
32 m above the sea had been washed
away. The tsunami had also completely
destroyed the original Scotch Cap light-
house built in 1903 and replaced by the
newer structure in 1940. Even the direc-
tion—finding station on the bluff received
damage, including a fire in the switch
board, flooding of the fuel tank, and loos-
ening of the antenna guy wires. Portions of
the bodies of 3 of the 5 men who occupied
the new lighthouse were recovered 3 weeks
later. (Sanford, 1946).

Figure 36. The lighthouse at Scotch Cap
on Unimak Island, Alaska, constructed in
1940. The octagonal structure in the back
ground is the former lighthouse constructed
in 1903.

Figure 37. The devastation at Scotch
Cap after the tsunami of April 1, 1946. All
that remains of the lighhouse is the foun-
dation, a wall, and debris strewn over the
bluff.

1946?7 Y a— Y% '/#&' /\’7/{ O = - |
(pp.41—42).

At Hilo the water rose about 5.1 m at
the mouth of the Wailuku River (figs. 18
and 19). A steel span of the railroad bridge
was torn from its foundation and tossed
273 m upstream. The waves were 7.5 m at
Coconut Island and 8.1 m at Pier 1. Every
house on the main street facing Hilo Bay
was smashed against the buildings on the
other side (fig. 20). East of Hilo at
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Puumaile Tuberculosis Hospital waves were
6.1 m high overtopping the breakwater and
causing minor flooding at the hospital (fig.
21).

Figure 21. A major tsunami generated
by the earthquake in the Aleutian Islands
on April 1, 1946, is shown striking the
beachfront at the Puumaile Tuberculosis
Hospital Hilo, Hawaii. (Photo Credit : Mrs.
Harty A. Simons, Sr.) [ZR#2% 19904 &
M, RERFREIBE, BT CBCHD ).
ITARBR IR A S I mfzD 25~y b, B
Mizdek | mfz, &R, I OBKLLEH
LbAZLIZEM ST H L]

(8) Dudley, W. C. and Min Lee
Tsunami !, University of Hawaii Press, 132
p., 1988.

Naniloa Hotel (19467 Y 2 — v + V)
(pp.25—2T7).

The Naniloa Hotel, situated on the
peninsula projecting into Hilo Bay, was
largely left intact, although it did lose its
dining room, boat house, and swimming
pier. The hotel was practically the only
building along the shoreline not totally
destroyed or seriously damaged.

Photographs taken in Hilo show that the
tops of breakers were more than 25 feet
above the normal water level in the bay as
they swept over Coconut Island (see Figure
1.5).

[(ZDORETIZRIE®T.57\LE8. 1m. ik
B, @A),

v e (19607 Y #®¥) (pp-77—79).

They recorded a period between waves
of just over half an hour for the first two
waves, but the third wave was very dif-
ferent. Ten minutes before the third crest
should have washed into Hilo, a giant
vertical wall of water—a bore —advanced
on the town.———————————

The formation of the bore in Hilo Bay

may have been initiated by the large
withdrawal of water during the trough of
the second wave. Descriptions from ob-
servers near the Wailuku River and reports
from boatmen near the harbor entrance
indicate that before the bore arrived, the
water in the harbor was at a level about 7
feet below normal ; the bore formed initial-
ly at the harbor entrance, near the end of
the breakwater, where the depth of the
water becomes shallower.
————— Evidence suggests that the
height and turbulence of the bore reached
a maximum in the bay between the harbor
entrance and the Hilo bayfront, like enor-
mous breaking surf. At this point, it was
estimated to have been travelling at more
than 30 miles per hour. The wave height
along the shore steadily increased south-
eastward along the bayfront, reaching a
towering 35 feet near the Wailoa Moters
building, located at that time on
Kamehameha Avenue. The final flood of
water into Hilo was described by scientists
as being “analogous to the sheet of water
that races up a beach beyond the spent
breaker that propelled it" (Eaton et al.
1961).

As the wave surged into Hilo, it
wrenched 22—tons boulders from the
10—foot —high bayfront seawall and carried



them as far as 600 feet inland across
Mooheau Park, without leaving a noticeable
mark on the lawn. The water struck with
such force that 2—inch pipes supporting
parking meters along the waterfront were
bent over parallel to the ground (Figure
5.4). Electric cables and transformers were

torn from utility poles. The reinforced

concrete office of the Hilo Iron Works
withstood the force of the wave, but its
second —story skylights were blasted out by
the increase in air pressure as the wave
struck the building—it
manmade “blowhole”. At a nearby show-
room, an ll1—ton tractor and the building

had become a

housing it were removed by the wave.
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