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EAE L. 9/66 FEMITT R COEICBWTHE NS~
ETHDERBESINTZDN, 9/56 FHETIZBWTRERE
bz & b7, FHRCBNT, W O»ofshid s b

DD, 9/56 ERRITL < OEO HEEFIZHAEL TV,
IND A TOHEGE LK IR T < 9/56 51 & ORI
BhTEZOLNE.

9/56 FEJEINE, HEOHNIT 56 FEBINE A2, BEOITICIE 9 4F
HIfg 2 b O 0B3R5, #HEJ7m o 56 4B IEIX R 5
(Sequence) & WEEAL, BEAAINZ 9 AEMFEORIE M %2 © .
AFHTIE, McMinn (2002 Ok 2) 1ZHH S V72 FIEIC I
DWTB6AEMMED RINTF AT 7. ZhiZiksn i
1817 4, 1873 4F, 1929 4F, 1985 4E|3K41 01 &, 1818 4F,
1874 4, 1930 4F, 1986 AL R4 02 70 & L FRrs b,

McMinn (2011a) 1 ZAviE, 9/56 FE T A - KI5 DY
I L - CHIEEZ SN, 9/66 FE )% — L IZHNIC



Za—RLA—

LEDLRALPOHKEL, HiE EOIFIE 180°
WZH 520D NICNELIZADFELZREZFEICH -
f%@,m%i&w.2®;5mbf:@mW®%%
ENEBIEBT 20008 F =< ML VWEETH
ZOH - KB FICET A B2 IEHRIC OV T,
McMinn (2011a) &M S L7200,

F U

wm@m%mwﬁif@%)f®ﬁkﬂ%w>7w
HPH2 U X METF VU RENOLHE LN (k1S
%)Ai%@@ﬂ DL, I3EIEE IR LEZENR
DALATHNPGIED LD LERICEE TWD (FEMRE
<. 0D™. 1850 4ELIKED B 5 EOME M= 8.4) 4
THEHRRINTRE WD,
¥ AR RGO T TEBIZT =20 bitE S
TR L D bR R RSB S AR E D

KERZLIE, FU D66 FEMB AT = IT AL
FUTOMR (TRBH) LITEFELIEIZLTHD.

TFIVEVTFY

Instituto National De Prevencion Sismica (% 1780 4F
2B 1995 £ E TORNCT VY o F o TIA LK) 57 A
OHIE M=5.00 VA MIEETWD (T2 @).
THEDOND 32 AR 3 ITRLIEED 1 A 20 H AR
EVETHIEDRNICEETWS (FEMRQ0™. 35
DX RKREZRHE M= 6.0) DR 20 fl % T8k 3 1T
HETHDH (FEMR00D. ThbHMERAEHOT
e X T & o 7.

F—RL3UT

F—ZA T VT OERMERIIEA—A T VT RE

®1
9/56 MM - 1800 £-2010 FIzF Y TERH-BE MN21.8)
HFEIZAR I BHGHNHE
W RN | RE | RV | RBRE | RM| RA| RA | R | ®A | R | BN | &0
5 M| 43| 852 05 4| 23| 3 41 50 03 12| 2
1801 | 1810 | 1819 | 1828 | 1837
0411 1107
1803 [ 1812 | 1821 | 1830 | 1839 | 1848 | 1857 | 1866 | 1875 | 1884 | 1893
1841 | 1850 | 1859 | 1868 | 1877 | 1886 | 1895 | 1904 | 1913 | 1922 | 1931 | 1940 | 1949

0813 | 0509 1914 1 1110 1217
1878 0129 1217
0123

1897 | 1906 | 1915 [ 1924 | 1933 | 1942 | 1951 | 1960 | 1969 | 1978 | 1987 | 1996 | 2005
0816 0522 0506
1953 | 1962 | 1971 [ 1980 | 1989 [ 1998 | 2007 | 2014

2009 | 2018
2010
0228

AFORRI2AEXFTEABERLTLD. LROIXFHNEME, TRO2XF 01~
12) A8, Bk 2XFHABERT. LEL FMLFC2EES-LSRINI2FTEAR
ETT

AFOEIZAA 1 BHSHES | FLUAICEXFUME M27.8) 280

BET—20OR  FUXPHEWEEHRE, http/wew sisnologia cl/seismo html

J0—NILT9 b= ZA0HBE (BAREMR) No. 60

MO, FH 5 1F 18702010 4FIZiE = 72 31 {H o Kb
BEMzZ6.0 ZFATVWS (fE428). TOAND 14
B 2 1R L7z 9/656 FEEFNICIRE TH D (A E

0D, R2DEMD 6 FRHNL6H 20 HETD 6 » H
M 9 HOHMIEAZER L CE 0, FI5h (1885429 H 19 H )
X1 272FTh D, A3 RFNTIE, 4 2DHEDT
THA6H20 HHD 6 7 HUAICEE TN S.

HHT X Z 2100, #£ 2135847 9/56 £ T D 20%
FhHY, SHICUTOLOEEALTWE. L, 4—
ANZ U7 CRECAME M=6.0) @ 47% KOA—
ATV T CREREZEEKRME M=6.4) O58% THD

4ODERBTE Y — RN 1884 SEDH TR E 7=, it
Ji, RENI2IZTHI12B06D 13 7 HNIZT DO F —
ARTZV T CREEERME M26.3) 2, H25WVIEHR
O 33% & & ATz,

HREIZA—A T U T ORESEIZEWTE D i/ Hok %
EBMRLTCVA, 9=/ =Fa2—FK=6.3D 2 fHD
HEOHN, B2IZBW o275 LN, DT &
ITERERDZENTEDLTHA ).

GNS Science IZ 1840-2010 FElC =2 — VT R Tl & /=
EXHIE M =6.8) OMEKZREME LR, oKX

" 1848 LA DI FEHIE (—MITiE, TRE 30km LI )’
ERLTND (85 5. 21 o=y — FOHNOD
1287233 3 (A =R <. 01) 1278 L7z 9/56 4EH T D
FERNICAD. BB Z 1L, 1840 4Ef -1950 4ER D IC
Za—VI U RTBHEOCERMEN L. ZORND
10 fEVE AL 3. 3 12T 2R B IT A>T 5.

2
9/56 SEMM : 1870 F-2010 FIHF—A LS VT TESBE (NZ6.0)
EHEETAIBhoMNHD
5 £t #5 3 5 £ 3 £ ] 3 A E2 ]

41 50 03 12 21 30 n 48 01 10 19
1873 1882 1891
1215 1892
0626
1875 1884 1893 1902 1911 1920 | 1929 1938 1947
0713 0919 0E16
0919
1885
0105
0512

1913 1922 1931 1940 1949 1958 1967 1976 1985 1984 2003
1941
0429
0627
1968 1978 1987 1996 2005

1870 | 1979 1988 (a)
0324 | 0602 | 0122
0325
56 ERIILI FOMBTHIISATILS

BIEALS, AFORRI2BEXTFELBIRZAFTEABERLTLS
AFOERTRAIBhoEES 1 EM-XKEE NZ6.0) HF—ZA FSUTTESEILEERT
(a)1997 £ B A 108, EF—AFSUT. Collier RTHE (N6.3) HEET
BWRT—5SORKE : BA-A+3UTKE




Za—RLAE— TE—NLTI LY ROFHE (BARER) No. 60
®i ®5 9/56 SN - MM 25 AT 1750-2000 E (- RE LR
9/56 SEMM : 1840 S£-2010 FIZ=2— U5 FTEN-BE N26.8) SERIVR I BhEHED
SEIEIR 1 BHOMES 330 #3139 #5148 01 M 10
RO\ RM | RM | RM | RM | RN | RN | R | RN | Ru | RM| BN | BM | BN
52 05 14 bz} n 4 50 03 12 2 30 k] 48 o 1752 +9 1761 +9 1770
1846 | 1855 | 1864 | 1873 1790 +9 1799 +9 1808 +9 1817 +9 1826
0123 0402 on
1848 | 1857 | 1866 | 1875 | 1884 | 1883 | 1902 | 1911 | 1920 | 1929 0402
1016 0212 0309 0416
0617 1846 +9 1855 +9 1864 +8 1873 +9 1882
1868 | 1877 | 1886 | 1895 | 1904 | 1913 | 1922 | 1931 | 1940 | 1949 | 1958 | 1967 | 1976 | 1985 0725 0714
1019 0202 0726 0718
0213 0726
1924 | 1933 | 1942 | 1951 | 1960 | 1969 | 1978 | 1987 | 1996 | 2005 1028
0624 1212
0802 1902 +9 191 +9 1920 +9 1929 +9 1938
1980 | 1989 | 1998 | 2007 0718
0930 1958 +9 1967 +9 1976 +9 1985 +9 1994
1220 0330
BIEMLC, AFORBRI2BEXFELRIMIZAFTEABERLTLS BT — 7 B8 E - SISMALP.
AFOEIZZIAIBLSHES | EMZ=a—L 32 FTEXRRIBEITLS BIEMLL, AFORBEI2ZASXT (RUXFTEARERELTLS

RT— 5 ORIEE - NS Science

B4 OIB/56EMM: =2 —T 5 FT 1840 £-2009 SEIcE@E 110 (M26.8)
SEFIAIBEYHED

E ] et £ E3 ] E3 e £ ]
23 41 03 21 38 m 19
1855 1873 1891
0123
1839 1857 1875 1893 1911 1829 1947
0212 0309
0617
1895 1913 1831 1949 1967 1985 2003
0202 os22
0213
1951 1969 1987 2005
2007
0930
1220

56 £ R 1B FOMBTHORTLD

BIEEALL AFOBRBIZBREXFELRIRIZAFTEABERELTNS
AFOERX VA1 BroHES I EOM--2—Y 3 FTEARENREL:
R T— 2 QUK - GSN Science

3OO b FHN6HDOHIES X TIT6H20 HNH 6 4
ALUNIZEE TWD. A7 25T 5 EEM 3 A 10
HETO LT AUAICKEETEY, —2OFIFME 1929
6 A 17 BICEE T\,

BlXR 4R L2 18/56 4R T-I2 L » TR & 7.
MREES 2.6 LITE LS E ST, =a2a—V T RTRAE
L7 9HDOERMENRZDFRNIZA->TND.

A

SISMALP- 7 AT )V F AMBER v T — 27137 FEH
ST T AR ODPAAL AL A2 YT EOEEEAE Tl
X, KREENVINCET 2030 OB R 72 7R
(k6 ZH) OV R NAEAR L7z, SISMALP I, 1750
~ 2000 4= B M Tl X 7o 61 [ o ML E &
IRLTED, ZTOWND 28l fHk 7 (A ERESR <. 001) D
9/56 /X — AT LT, REEE R 2 LI, 13 EIE 7= -
75 DODRINNTHRETEY (RK558H), ZOKNDE6
fEIZ 6 Adic, 5Mix 4 A 20 HETO 6 HELUNTHS.

TARS UK

Iceland K& A 1%, 1,706 ~ 2,000 4E T L & 7= Iceland
TOM.OLLED 25 DHEIZOWTOY 2 FEAKL
72 (88 BM). FN O DHBEDTTIL10 HEED
4 AR E TRy, £, 205 Ho 20 fE T,
1% 9 IR 9/66 MK DFICHE EE-THEY, &
HIZZEDOH>HLO 10X 6 A 10 HLARED 4.5 » AR,
F-9MIZ9 A 6 HLEED 4.5 » AMD 5 Hic#kip» T
WA, 72721, 1976 451 H 13 H O MR HIBSLCTdh 5.

1 F

A4y FTCEXZBEOFTELMED U R R,
“Earthquake History of India” ®F — Z [Tk -3\
TRENTWD (fHE1022H). 205 Ho 13 filix
9/66 EEMI TR E TN D (£ 6 FEME0.01). LV
ARz 2%, 20250 10X 1 A58 H 30 HE
TO8 r AAMOMICKEE CWAHZ ETHY, ZOHIM
Tk Z 2HEOREAOMBIZN 2.7 » HThHD. M
—FREe T L%, 1850 FELLRITD A v N THAE Lo IR
OWVWTOEFERMN RN ETHD.

F6DOEMIZHOND 4HODOMIEE, 1, 3, 4 HD 3 4
AMNCER LTS, F7z, A T2 56, 1967 4
12 A 10 B & 20054E 10 H 8 HD 2 & BT iEhix 5 ~
8 HDORICHE & T\ 5.

Table & 9/56 YEAR CYCLE: INDIAN EARTHQUAKES 1850-2010
Year ended August 30
S Sq

Sq Sq § § s Sq Sq E s g Sq Sq
33 06 15 24 33 42 5l 04 13 2 31 40 49 02
1856 | 1865 | 1874
18358 | 1867 | 1876 | I8R5 | 1894 | 1903 | 1912 ] 1921 | 1930
0530 o702
1869 | 1878 | 1887 | 1896 | 1905 | 1914 | 1923 | 1932 | 1941 | 1950 | 1959 | 1968 | 1977 | 1986
o 0404 0626 | 0815 1967
1210
1925 | 1934 | 1943 | 1952 | 1961 | 1970 | 1979 | 1988 | 1997 | 2006
o1s 0806 | 0522 | 2005
0821 1008
1981 | 1990 | 1999 | 2008 | 2017
0329

Dates expressed as YYYYMMDD.
Major Indian quakes in bold occurred in the year ended August 30,
Source of Earthquake Data: Earthguake Historv of India
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1507

4 # U 7 @ Instituto Nationale di Geofisica e Vulcanologia |,
AZV T CREEMEBEOI X V2R L TS, 20
FZIE, 1750 4ELIRE O M6. 0 LL o> 35 o HEEN U & K
Ty TENTWD (T8 11 25 M). 9/56 FFHE D
EHENORD L, AEME L LLOEDIERS
v, L L 121ch b X 51235 oo o 3
O (AT EERHEED 9% 12H72 D ) 1%, 9/56 4FJ5H
FNTIE34% 2 50D 5.

& &

The Central Weather Bureau of Taiwan [, 1900 ~ 2004 4=
ICEETREELZMNST.0039DMELZY AT v 7L
T2 (#1322 ). T b OMEE, 9/56 48
WS = OFEHER 0L LUV NIZIZA SR, L
L, DT TIEH DD Sequence 6 ~29 DRE D EH D
1% 9/56 4FJE M R — L AR LT D (g 14 B
Sequence 24 [1784 ~ 2008] HNIZ 17 Al HIE M & T
WD, ZDHH T DN /E6AFFM Y — v E R

ERET S RAHM

A S E VB U A T, 1898 ~ 2010 4EICT T AN T
%éLﬁJB@k%%(MzT& DY AR NEAEKLTE.
K13 OHIEN 9/56 ENNF — AT D (FRT AR
SR 01). FAL7o0HE M=8.0) ®oHH, FIR
SN2 6 DOHFRNIARFE 1.5 2R,

EEpihig
A, WE, TLAFvYhiRy, HEMERN.OLLUTFT
9/56 AN H TITE SRV H 5. LAl 9/56
FERIE, CRRR ST TIESH - ThH T ToMIC
BWHAENAZHDOL LT, CHRTIMLEND THA ).

Parkfield Earthquakes

BV 7 /=7 @ Parkfield Earthquakes (%, 7 AU %
DFER Eb o & b EARBEREMETHD. ZOHEDL

Table 7

9/56 YEAR CYCLE: ALASKAN EARTHQUAKES 1 898-2010 M=>7.5

Year ended Movember 5
Sq Sq Sq Sq Sq Sq Sq Sq Sq Sq Sq Sq
02 11 20 29 38 47 56 09 18 27 36 45
1899] 1908 | 1917
0904 0531
0910
1892 | 1901 | 1910 | 1919 | 1928 | 1937 | 1946 1955 | 1964 | 1973
0401 0324
1930 | 1939 | 1948 | 1957 1966 | 1975] 1984 | 1993 | 2002 2011
1929 1938 0514 | 0309 0202 1103
1217] 1110
1986 | 1995 | 2004
0507 2003
1217

Dates expressed as YYYYMMDD.

Each 56 year sequence is separated by an interval of 9 years

Events (M =>7.5) in bold occurred in the 12 months ended November 5.

Source of Raw Data: US Geological Survey. Earthquakes in the United States.
Magnitude 7.0 and Greater

http://earthquake usgs. gov/earthguakes/states/large usa 1. php

J0—NILT9 b= ZA0HBE (BAREMR) No. 60

F0IE, 1I87THFETHIHTHAS. ZIUTOIN TR 2
A2H, 3A43H, 3A10H, 7TH8H-28 HIZHAE,
RK%IZ9OA 28 ATHoT-. Z OHUETIT 1857 4 LI,
1881, 1901, 1922 4 &, 20 ~ 24 FEJF M CTHIEN R EL T
WD (F8). 1934 4F & 2004 4F (2L & 7= 51T 20 ~ 24
P HITOEL NTHERL TS, H5E O NB. O
EIXE & LT, ZAUCKT DA & RIH 0O A KL 72 i
(lunar phase) IZA° & LTERITLLTHD.

Parkfield CHZ X 7= 5 RIOMHEEA X M, 784212 9/56
HRERMO—o2>08 7 Z—NTEE TS (£9). £h
5D 5 DDA ME 110 ~ 185° M D lunar phase %
FLTWD. 1881 FE2A2HE1934FE6H8HD2D
DA Ry ML, FAFN 041A° & 315A° LW ) EAERT.

1857, 1901, 1922, 1966 4 (2 2 & 724 > D A ~ > b (T
44/65 4F L) O KGO AR > T\ % (£ 10). HiE
[ | CHER O3 LRI E 206E° (1857 4F ), 202 E° (1901 4R ),
337TE° (1922 42 ), Z#L& 340E° (1966 42) ThHD. Hpd

Table 8 PARKFIELD EARTHQUAKES & MOON-SUN DATA

Date M urT Sun Moon | Phase AN Apo

E® E* A® E® E®

Jan 09, 1857 79 16.00 289 100 171 010 206
Feb 02, 1881 58 00.11 313 354 041 265 105
Mar 03, 1901 64 | 0745 342 139 157 237 202
Mar 10, 1922 6.3 11.21 349 127 138 190 337
Jun 08, 1934 6.0 04.47 077 032 315 313 116
Jun 27, 1966 6.0 04.26 095 206, 111 053 340
Sep 28, 2004 6.0 17.15 186 008 182 033 096

Abbreviations: AN — Ascending node. Apo — Apogee point.

Table 9
THE 9/56 YEAR CYCLE: PARKFIELD
EARTHQUAKES & LUNAR PHASE
12.3 months ending March 10

Sq Sq Sq Sq Sq Sq Sq
41 50 03 12 21 30 39
1855
1857 1866 1875 1884 1893 1902 1911
Jan09 1901
171 A® Mar03
157 A®
1913 1922 1931 1940 1949 1958 1967
Marl0 1966
138 A° Jun7
111 A®
1969 1978 1987 1996 2005 2014
2004
Sepl8
182 A®
Table 10
PARKFIELD QUAKES & THE 44/65 YEAR GRID
Solar Year Intervals
Jan 9, 1857 + 65.16 Mar 10, 1922
+44.14 +44.30
Mar 03, 1901 +65.32 Jun 27, 1966
Synodic Month Intervals & Lunar Phase
Jan 9, 1857 + 805.94 Mar 10, 1922
171 A° 138 A”
+ 545.96 +547.90
Mar 03, 1901 + B07.87 Jun 27, 1966
157 A° 111 E*
Apogee E”
Jan 9, 1857 +131° Mar 10, 1922
206 E° 337E°
- 004" + 003"

Mar 03, 1901 +138° Jun 27, 1966
202 E° 340 E*
Ascending Node E*

Jan 09, 1857 + 1807 Mar 10, 1922
010 E* 190 E*

+ 227 +223°
Mar 03, 1901 +176° Jun 27, 1966
237 E° 053 E
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ZZORDZ Y v RipBANTONHMD 3 5DA N2 K
TIE, ZOfEIE 095E°, 120E° Th 5.

BRRANC 2D L, Parkfield T —H o> HE 1T LK &2 O
CHLOTIEEH AN, ZIhbbdimzslatisdic
WSS TS, Lo L& 2LIRERD L)1
financial grids [3FEWICIEMETH D.

INT A DEK

National Geophysical Data Center (NGDC) ®DF —#|Z &
AU, W 200 FHTHAT A O fEE 7o/ S Im 2L
oK OFERE, 9/56 FEMFR IR ST D T &k
LW, 2L, Z2OHIZIEF Y Tl X 7RIS X 5
DitEkbH D (k16 22 ). TOHILOK1ITY R
F7 o FENTWDHIED 9 578 9/56 4E 5 O HiE 1
GENTWD. EREERC, NTA TERRSH-EEO
FR L7207 T ADOHENRR TITRIN TS,

FVETTAAD /66 FEEMOHEDEZ  FHILER
ICRIR>TWD., DI LN, NTA TOEEOEHIN
72 9/56 FERMIEIC ) FLHE L TWARWAE T
HETEERIETHD., IO EE, BRSO
LT ¥ I TCOMBO S — 8 9/56 FFJHHNCY T
FORNIEN, NT A TOHME 9/66 AW TIE D
FLRPATERVWRRZRDOTHS.

Lander and Lockridge(1989) 1%, 1815 ~ 1975 4|2 T
A THEHASNZEE S In OB Z o 7 &2 LTS [
F1THBR]. 1L DX I, TDHHD121%9/56 4F
NS EA TS (F11). 83 F VU Tl -4
B(RILKIVARNT y7anT05) B@RTH5.

Table 11 956 YEAR CYCLE: HAWAIIAN TSUNAMIS 1810-1975 run up > lm

Year beginning March 1

Sq [ sqg ] Sqa [ sq] Sq[ sq| sq| Sq] sq] sq] sq] sq
34 43 52 05 14 23 32 41 50 03 12 21
1810 | 1819 | 1828 | 1837
0412 1107
1812 | 1821 1830 | 1839 | 1848 | 1857 | 1866 | 1875 | 1884 | 1893
1850 | 1850 | 1868 | 1877 | 1886 | 1895 | 1904 | 1913 | 1922 | 1931 1940 | 1949
0403 | 0510 11
0813 | 1878 1923
1002 | 0120 0202
1906 | 1915 | 1924 | 1933 | 1942 | 1951 | 1960 | 1969
0817 0n3n2 0522
1962 | 1971

Dates given as YYYYMMDD.
Hawaiian tsunamis highlighted in bold fall in the year beginning March 1,
Source of Raw Data: After Lander & Lockridge (1989).

Table 12 18/56 YEAR CYCLE:
HAWAIIAN TSUNAMIS GENERATED FROM LOCAL QUAKES
8 months ending May 30

Sq 52 Sq 14 Sq 32 Sq 50 Sq12 Sq 30 Sq 48
1864
1920
1866 1884 1902 1919
Oct02
1868 1886 1904 1922 1940 1958 1976
Apro2 1903 1975
Nov29 Nov29
1924 1942 1960 1978
May30
1980 1998 2016 1989

The 56 year sequences are each separated by an interval of 18 years.

Years in bold contained major Hawaiian tsunamis (run up == 1.0 m) in the 8
imonths ended May 30.

Source of Tsunami Raw Data: NGDC.

J0—NILT9 b= ZA0HBE (BAREMR)

No. 60

F12 DO L H 72 18/56 FJEMIFRITIZ, NGDC2XY A RT
TLIeNTAZDLDEPE T HHEPE D 50% G END.

NTA DKL

X7 ULT LU a7 ORKIEE ORI, KIEHE
FEITIC L s TRLSFEHBESNTETND (ENENICO
WA 18- 19 2. 13 RITRESNTWD XL,
1823 ELIEDF T =7 kIO B8 BDIEAD H 5, 23
[39/56 7'V v RN T E » Tz, 1843 4ELLK, ~
Uo7 Tl 33 BOM kRFERE SN, Ak, EOHh
T ILERECWD. Zhb 2007 —X Z2flAaAb
BHE, AEMFE 0L OB 34 ElH 722 LI
2%, NTAWLKO R KR LD 9/56 94 7 VIZE
HLTWDEINEIMEREZLSRDEAD. B, £0D &
YT — XTI Lo T,

@ OEMIEN36/56 7 v FE2fo> THLHR
. ¥TvxTl=uiurid, Uy Fl1E2icen

W3R WSEHEY A 2 182020100 T A k. FEO#bY ETAE

=LTWnd.

Sq | Sq | Sq| Sq| Sq | Sq | Sq| Sq| Sq | Sq | Sq| Sq | Sq | Sq

52105 |14 23| 3241 S50 | 03 12 | 21 |39 48] 01

1828|1837 1846 1855|1864 1873
#
1821 1830] 1839| 1R48 | IBST| IR66| 1875 18841893 1902 1911[1920] 1929
# * # #

IB6B| IBTT|1886] 1895 1904 1913 1922|1931 1940{ 1949 1958 | 1967|1976 | 1985

ey ey B4 - * # # -

1924 1933]1942[ 1951 1960[1969] 1978|1987 | 1996|2005

whE W - - -

1980 1989|1998 2007

-

'\. 3™ ‘ur']l

e } "B 2 i

YYYYMMDD & L TH ¥

S @ 7 5 A9k h

KEORILEORDY £7 ELTAD A koM INE TA TVD.,

FEF — & 5 e [E i H A A

W14 92S6IE A A ¥ :1820-200100 A~ T
A kO FORDYETANBIZLT
Wh.
Sq 52 Sq 05 Sq 32 Sq4l

1848 | +9| 1857 | +27
1868 | +9 | 1877 | +27 | 1904 | 49| 1913 | +27
sy ey #
1924 | +9 | 1933 [ +27 | 1960 | +9 | 1969 | +27
1980 1989
Sq 12 8q 21 Sq 48 Sq 01
1828 | +9 | 1837 | 27| 1864 | <9 | 1873

#

1884 | +9 | 1893 7| 1920 | 9| 1929
* ¥ #
1940 | +9 | 1949 | +27 | 1976 | +9| 1985
# #
1996 | +9 | 2005
* 5
& ~TH3IHE LT kD
]
o o I8 A
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T 36 AEJEAHI T 28 mMOE KA Z R L (A EME
A0°) (fHE20 M), 77U v F2ix, 94T/ v 1
KW%%KE%@@U(#&@%,7UyP2@$ﬁﬁ
Uy Rl1a52%), ZOXHICLTHICY,27,9,27-

DY E L EHED 56 FOfED K LR S Y & o 7zDn

H LA (9-27/66 A 7 & LCTrRT ) (14 FK
ZH).

HEMEE 01 OB WHHBIBRA, 9/56 7Y v F&%
K OEOFELHE T & OMIZKY LD, ZTH, W
<ONOE, FIZEEE-- AR hMaROhaF vy
I (msT) T, 966 FMRE RIS Rholok I
FERIT—H Lo 7. WL D OET 9/56 FDENL
PR 72 EBD SN VOH, XV S L.

9/56 £ 27w NIE, H - KRG A 7 &I BEE T 5.
ZIZTEI>ETHARL, _ﬂiMchnn(ZOIOa) o NE
N INE ST, DR —FEET 5.

BRYA4UL

9/56 YA 7 L OENRERD H T L%, B (McMinn,
1993) - # 5 (McMinn, 201la, 2011b) 0N U 4 — o
(McMinn, 2011c) ICBAL TSN TETHY, Zhb
SODBBT RTHRELAY A 7V EE#ESIT LR TE
7=. Krivelyova & Robotti(2003) I%, RGN K72
MEREOBRIZW O TD 2R L. ZOEITHR
FHOIC L RBFANICLERN’ S 5. BREOPROKE S
&, ERNTHIRTHRERS, FFEE5E0 B o 0.77 ~
4.4% OHFIFNTH L. FEHICLDH L, EEHR LD &N
RS2 0 BT, HIBERIR B S TR0 72 I L Rl dk
ST

Hodges & Elsner (2010) 1%, HAUEEINHEE EV 25% O
AT, B IRWIES, KEOWEEIZ 3 DL EDo Y
=S RS D IESR 20% 205 40% 2 BT H T L%
AL, bo b BRADOZVEICIE, KEICT DL E
DAY — 8 BT D% 26% 123 &7, B0
BT WEICIE 64% IR EH T 5. 1973 ~ 2010 £ (2
cmi&mﬂw(mm)imﬁﬁﬁﬂfk%[iﬁlﬁ4
IV EBBECHEET S ) (MEORE 2ENELH D0
Wb D7 72 ARENC BRSNS %) 2 &R L
To. HFITEL, BA-MEVA 7O TOI LI
ZHOBEL M RE Y A ST v F Liz. 9/56 4EH — KBV
A NEBEF A7 EDRERIL, KEHTHD.

REYAUIL

BEY A 7 VITHERNS RS LT DD TABAITS 5.
EEPHMBEREICRESHAGE LTS L35 L, HIEF
T%ﬁéﬂtmotW%ﬁﬁ)/Pi%ibﬁmif

THD. XRHNT, H - KRG A 7 Vi3 0 R L3 TEe
FHEWICEMIZI/B6FE7 Y v FEFT L. Sbig, &

T HBRF I %b@f%wﬁ&ﬂﬁkﬁszé.%
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Appendix 1 CHILEAN EARTHQUAKES 1800-2010 M =>7.8

Date Time Latitude Longitude Ms
11/04/1819 10:00 -27.35 -70.35 8.3
19/11/1822 22:30 -33.05 -71.60 R.5
08/10/1831 06:00 - - 7.8
20/02/1835 11:30 -36.83 -73.03 8.5
07/11/1837 08:00 -39.80 -73.20 8.0
13/08/1868 16:45 -18.50 -70.35 8.5
09/05/1877 21:16 -19.60 -70.23 8.5
23/01/1878 08:00 -20.00 =70.30 1.9
16/08/1906 19:48 -33.00 -72.00 7.9
29/01/1914 23:30 -35.00 -73.00 8.2
20/05/1918 12:57 -28.50 -71.50 7.9
04/12/1918 07:47 - - 8.2
10/11/1922 23:53 -28.50 -70.00 B4
01/12/1927 00:06 -35.00 -72.00 8.3
25/01/1939 23:32 23.32 72.25 8.3
06/04/1943 12:07 -30.75 -72.00 8.3
02/08/1946 15:19 25.50 70.50 1.9
17/12/1949 02:53 -54.00 -71.00 7.8
17/12/1949 11:07 -54.000 -71.00 7.8
09/12/1950 17:38 23.50 67.50 8.3
22/05/1960 15:11 -39.50 -74.50 8.5
28/12/1966 04:18 -25.51 -70.74 7.8
03/03/1985 19:46 -33.24 -71.85 1.8
06/05/2005 18.44 29.90 69.13 7.8
27/02/2010 12.40 22.31 70.08 B8

Events in bold fall in vear beginning April 1 of those years in Table 1
Source: Universidad de Chile, Depto de Geofisica. Servicio Sismologico.
| htip:www sismologia.cl'seismo himl
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Appendix 2 1854 1863 1872 1881 1890 1899 1908 1917
9/56 YEAR CYCLE: ARGENTINE QUAKES 1780-1995 Mar23 | Feb0S | Jul27
Year beginning January 20 Apri2 | Sep22
Year Month Day Lat Long M Int 1910 1919 1928 1937 1946 1955 1964 1973
1782 5 22 33.00 69.20 7.00 V1II 1947 | Mar28 Nov3
1817 7 4 28.00 64.50 7.00 VI Janlé Novi9
1826 1 19 26.20 65.25 6.40 Vil 1966 1975 1984 1993 | 2002 | 2011
1844 10 18 2480 64.70 6.50 VI Oct21 Jun08
1861 3 20 32.90 68.90 7.00 [ Nov1o Oct30 .
1863 1 13 23.60 65.00 6.40 VI The 56 year sequences are separate from each other by an interval of 9 years.
1871 0 9 23.10 64,30 6.40 VI Years in bold contain major Argentine earthquakes in the year beginning January
- 20 of those years in the table.
:::; : ‘: i::g ?;:g f,:g :-l: Source of F?artll uake Data:
1892 3 21 29.50 65.00 6.00 Vi |
::g: |20 25? i::t: x,tlnz ::ﬂ \H:I Appendix 4
1899 3 3 3210 6380 640 Vil = MAJOR Al:)s;':‘:l;\u;\h&l.]ﬂ?i]:fs 1870-2010 (M =>
o ! Mo ames e ) e LM 76 Nov 19, 1906 _| Indian Ocean offshore WA
1906 11 17 26,75 65,70 6.00 VIl 7.1 Apr 29, 1941 Meeberrie, WA
1907 ] 11 27.20 65,50 5.50 Vi 7.1 Dec 12, 2001 Southern Ocean, offshore Albany WA
1908 2 5 25.20 64.70 6.00 Vil 6.9 Jun 26, 1892 Offshore Flinders Island, Tas
1908 9 22 30.50 64.50 6.50 Vi 6.8 May 12, 1885 | Offshore Flinders Island, Tas
1913 1l & 2680 | 6510 | 550 Vi 6.8 May 10, 1897 _| Offshore Beachport, SA
1917 7 27 32.30 | 68.90 6.30 Vil 6.8 Oct 14, 1968 | Meckering, WA
1920 12 it SL40_1_6sd0 |00 vl 6.8 May 6. 1978 | North of Lake Tobin, WA
1927 4 14 32.00 69.50 7.10 VI 2 -
1929 3 33 3290 68.90 570 Vi 6.7 Aug 16, 1929 Offshore Broome, WA
1929 3 30 3500 | 63.00 | 680 Vil 6.7 Mar 24, 1970 _| Tobin Lake, WA
1930 12 24 24,70 66.30 6.00 VI 6.7 6.5 6.3 Jan 22‘ 1988 Tennant Cﬂ(k, NT
1931 4 3 27.00 65.00 6.30 VIl (a)
1933 2 12 26.60 £5.35 5.50 Vi 6.6 Jan 05, 1885 Offshore Geraldton, WA
1934 6 11 33.50 64.50 6.00 Vil 6.5 Jan 05, 1875 Geraldton, WA
1936 5 22 32.00 66.00 6.00 Vil 6.5 Oct 28, 1937 Simpson Desert, NT
1941 7 3 31.80 67.80 6.20 Vil 6.5 Jun 27, 1941 Simy Desert, NT
1944 1 15 31.40 68.40 7.40 1X 6.4 Jul 13, 1884 | Offshore Flinders Island, Tas
1947 1 16 3110 | 64.50 5.50 4L 6.4 Sep 19, 1884 | Offshore Flinders Island, Tas
o . 2 s T T = 6.4 Mar 25,1970 | Lake Tobin, WA
S = = e i3 = 6.4 Jul 16, 1971 | Tobin Lake, WA
952 3 T 3.6 68.60 700 VI 6.3 Mar 23, 1964 Derby, WA
1955 3 75 30.80 45.70 .90 v 6.3 Aug 10, 1997 Collier Bay, WA
1957 10 24 28.90 68,00 6.00 Vil 6.2 Dec 15, 1873 Central Australia, WA
1959 5 12 23.18 64.65 6.80 Vil 6.2 Sep 15, 1946 Offshore Flinders Island, Tas
1966 10 21 27.72 62.34 5.00 Vi 6.2 Aug 28, 1972 Simpson Desert, NT
1966 11 10 31.95 68.40 5.90 Vi 6.2 QOct 03, 1975 Tobin Lake, WA
1967 ]4 23 3:-73 £9.17 :-““ :’: 6.2 Feb 19, 1976 | North of Exmouth, WA
me [ b [unlanl e [ w
1973 i 3 2598 | 6771 | 5.80 VI §0 Sep19,1903 | Warroks, SA
1973 1 19 34.57 64.58 540 Vil 6.0 Jan 13, 1910 Tasman Sca
1974 8 17 2330|6440 5.00 Vil 6.0 Jun 07, 1918 | Bundaberg, QId
1977 6 7 974 | 67.80 5.10 Vil 6.0 Nov 25, 1983 __| Tasman Sea
1977 11 23 1.04 67.76 7.40 IX 5.9 Aug 28, 1883 Gayndah, QId
1977 12 6 1.23 67.91( 5.90 Vv 5.9 Nov 27, 1959 Kimberley, WA
1978 1 17 1.2§5 67.99 5.70 v 5.9 May 19, 1965 Camarvon, WA
1981 5 9 26.57 64,89 5.00 v 5.9 Nov 13, 1966 WA
1985 1 26 33.12 68,82 5.90 Vil 5.9 Mar 10, 1970 Calingiri, WA
1992 2 29 26.68 64.93 5.20 Vi 5.0 Jun 18, 1973 w_g‘{,\
s T 59 Mar 30, 1986_| Marryat Creek, SA
Argentine quakes denoted in bold happened in the year beginning January 20 of (a) Three quakes occurred on this date, but were treated as one event.
those years in Appendix 3. Offshore quakes were included if they happened relatively near the
source: Instituto Nacional De Prevencion Sismica coastline.
Quakes in bold appeared in the year beginning July 1 of those years in
Table 2.
e—— Source: University of Western Australia
9/56 YEAR CYCLE: ARGENTINE QUAKES 1780-1995
Year beginning January 20 ~
Sq Sq Sq Sq Sq Sq Sq Sq Appendix 5
2 3 40 49 0 1 20 29 MAJOR NEW ZEALAND QUAKES 1840-2010
1789 M=>6.8
1782 1791 1800 1809 1818 1827 1836 1845 Date M Location
| May22 Jan 23, 1855 8.1 Wairarapa
1838 1847 1856 1865 J":ﬂ]‘: 1883 ‘:ﬁil 1901 Jun 17, 1929 78 Murchison
1894 | 1903 | 1912 | 1921 | 1930 | 1939 | 1948 | 1957 Feb 02, 1931 1.8 Hawke's Bay
0ct27 | Augi2 Dec24 Jan21 | Oci24 Jul 15, 2009 7.8 Dusky Sound
Aug2s Mar 5, 1934 1.6 Pahiatua
1950 1959 1968 1977 1986 1995 2004 Oct 16, 1848 1.5 Marlborough
Mayl2 | OctlS -‘]‘"07 Feb 23, 1863 7.5 Hawke's Bay
e Oct 19, 1868 75 Cape Farwell
1978 Sep 01, 1888 7.3 North Canterbury
Jan17 Sep 30, 2007 7.3 Auckland Islands
2006 Feb 13, 1931 7.3 Hawke's Bay
Jun 24, 1942 7.2 Wairarapa
;: gg ; (S};l ?g g? gg }:i Nov 23, 2004 7.2 Puysegur Trench
787 1796 1505 Mar 9, 1929 7.1 Arthur's Pass
1798 | 1807 | 1816 | 1825 | 1834 | 1843 | 1852 | 1861 | May 24, 1968 7.1 Inangahua
1926 Mar30 Aug 22, 2003 7.1 Fiordland
Jan19 Sep 04, 2010 7.1 Darfield (Christchurch)




years in the Table 3.
Source of Raw Data: GNS Science.

Appendix 6
MAJOR QUAKES IN SOUTH EAST FRANCE 1750-2000
ALPES DU NORD Provence
18/11/1769  Comtat vl
Savoie 21121769  Venaissin -~ VII
11/03/1817 Mont-Blane  VII 20/03/1812 Durance ViI-vin
19/02/1822 Chautagne VIII 26/03/1812 Durance Vil
11/08/1839  Annecy v 12/12/1855 Haut-Verdon VIII
08/10/1877 Faucigny VIl 09/06/1863 Région de Digne V11
30/12/1879 Chablais V11 19/05/1866 Durance  VII
22/07/1881 Belledonne VII 10/04/1905  Ventoux v
29/04/1905  Aig.-Rouges VIII 11/06/1909 Trévaresse X
13/08/1905  Glac. du Tour VII 14/05/1913  Durance  VII-VIII
17/04/1936  Vuache Vi 24/07/1927  Ventoux vi
30/03/1958 Chautagne VI 30/11/1951 Haut-YVerdon VIII
19/08/1968 Chablais VI 08/06/1952 Ventoux VI
15/07/1996  Annecy VII-VII
ITALIE
Dauphiné
25/04/1962 Vercors VI-VIIT Ligurie
25/04/1963 Vercors VI 23/02/1818 Ligurie VI
27/04/1963 Vercors  VII 26/05/1831 Ligurie  VII-IX
29/12/1854 Ligurie VI-VIII
Sud-ouest de la Suisse 23/02/1887 Ligurie X
19/09/1754 Lac Léman  VII
09/12/1755 Valais Vil Piémont
24/01/1837 Valais vl 09/03/1753  Val Chisone  VII
25/07/1855 Valais VII-1X 26/05/1767 Lanzo Vil
26/07/1855 Valais Vi 02/04/1808  Val Pellice VIII
26/07/1855 Valais VIV 02/04/1808  Val Pellice VIl
28/10/1855  Valais vl 16/04/1808  Val Pellice VII
01/12/1874  Valais vl 25/10/1858 Val Chisone VII
04/07/1880 Valais vi 17/02/1947  Val Chisone  VII
25/11/1881 LacLéman VI 05/01/1980 Pinerolo  VII
25/08/1915  Valais Vi
15/04/1924  Valais Vil COULOIR RHODANIEN
25/01/1946  Valais i 23/01/1773  Tricastin  VII-VIII
30/05/1946  Valais vl 14/07/1873  Tricastin VI
19/05/1954  Valais i 19/07/1873 Tricastin  VII-VIII
08/08/1873  Tricastin ~ VII-VIII
ALPES DU SUD 13/05/1901 Dréme Vi
12/05/1934 Tricastin VI
Queyras et Ubaye 30/09/1946 Cévennes VI
27/11/1884  Queyras Vi
12/07/1904 Queyras VI CORSE
19/03/1935 Embrunais  VIII 22/10/1775 Corse occidentale VII
18/07/1938 v
05/04/1959 Haute-Ubaye VIII
Vesubie
none
The years in bold experi d major earthquakes in the year March | of
those years in Appendix 7.
Information given — Date, Region and Intensity.
| Source: SISMALP - French Alps Seismic Network.
Appendix 7
9/56 YEAR CYCLE:
QUAKES IN SOUTH EAST FRANCE 1750-2000
Year beginning March 1
Sq Sq Sq Sq Sq Sq Sq
52 05 14 23 32 41 50
1754
Sepl9
1756 1765 1774 1783 1792 1801 1810
1812 1821 1830 1839 1848 1857 1866
Mar20 1822 Augll May19
Mar26 Feb19
1868 1877 1886 1895 1904 1913 1922
Octls 1887 Jull2 May14
Feb23
1924 1933 1942 1951 1960 1969 1978
Aprls Nov3
1980 1989 1998 2007 2016
Sq Sq q Sq Sq Sq Sq
03 12 21 30 39 48 01
1752 1761
1763 1772 1781 1790 1799 1808 1817
1773 Apri2 Marll
Jan23 Apri2 1818
Apri6 | Feb23
1819 1828 1837 1846 1855 1864 1873
Jul2s Jull4
Jul26 Jull9
Jul2e
Oct28
Decl2
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Aug 02, 1942 7.0 Wairarapa 1875 1884 1893 1902 1911 1920 1929
Feb 06, 1995 7.0 East Cape Nov27
Feb 12, 1893 6.9 Nelson 1931 1940 1949 1958 1967 1976 1985
Dec 20, 2007 6.8 Gisborne T — S Mar30
Earthquakes in bold occurred in the year beginning January 1 of those Julls

Each 56 year sequence is separated by an interval of 9 years.

Years in bold contain major earthquakes in the French south east in the year

beginning March 1.

Source of Earthquake Data: SISM/

s Seismic Networ

Appendix 8
MAJOR ICELANDIC EARTHQUAKES 1706-2000 M =>6.0
Date/Time Lat/Long M Depth Location
1706-04-20 09:00 64.0 -21.2 6.0 0 km V af Hveragerdi
1724-08-09 00:00 63.9 -21.5 6.0 7 km NV af borkikshifn
1732-09-07 06:00 64.0 -20.1 6.7 8§ km ASA af Amesi
1734-03-21 00:00 63.9 -20.8 6.8 8 km VSV af bjorsarbra
1766-04-05 09:00 64.0 -19.9 6.0 11 km V af Heklu
1766-09-09 19:00 64.0 -21.1 6.0 4 km A af Hveragerdi
1784-08-14 16:35 64.0 -20.5 7.1 10 km NA af bjérsarbri
1784-08-16 15:13 63.9 -20.9 6.7 7 km SA af Selfossi
1829-02-02 21:45 63.9 -20.0 6.0 19 km VSV af Heklu
1872-04-18 10:00 66.0 -17.5 6.3 8 km VSV afl Hasavik
1872-04-18 11:00 66.2 -17.9 6.3 4 km NV af Flatey
1885-01-25 10:50 66.1 -16.9 63 | 20 km VNV af Asbyrgi
1896-08-26 21:50 64.0 -20.2 6.9 S km SSA af Arnesi
1896-08-27 09:30 64.0 -20.1 6.7 8 km ASA af Arnesi
1896-09-05 23:30 63.9 -21.0 6.0 4 km S af Selfossi
1896-09-05 23:35 64.0 -20.6 6.5 8 km NNA af bjorsarbri
1896-09-06 02:00 63.9-21.2 6.0 9 km ANA af borlikshifn
1910-01-22 07:48 66.5 -17.0 7.1 32 km NV af Kdpaskeri
1912-05-06 18:00 63.9 -20.0 7.0 19 km VSV af Heklu
1929-07-23 18:43 63.9 -21.7 6.2 9 km SSV af Blifjallaskila
1934-06-02 13:43 66.0 -18.5 6.2 3 km NNA af Dalvik
1963-03-28 00:16 66.3 -19.6 7.0 30 km NA af Hrauni & Skaga
1976-01-13 13:29 66.2 -16.6 6.2 13 km SSV af Kopaskeri
2000-06-17 15:44 64.0 - 20.4 6.4 6 km
2000-06-21 00:51 64.0 - 20.7 6.1 5 km

Years in bold experienced a major carthquake (M == 6.0) in the 8 months
commencing January 15 as shown in Appendix 9.

Source: [celandic Meteorological Office.

Appendix 9
9/56 YEAR CYCLE: ICELANDIC QUAKES 1760-2010 M == 6.0
Year beginning January 20
Sq | Sq | Sg | Sg | Sq | Sa | Sq | Sq | Sa | Sq | Sq
35 44 53 06 15 24 33 42 51 04 13
1708 | 1717
1701 | 1710 ] 1719 | 1728 | 1737 | 1746 | 1755 | 1764 | 1773
1739 | 1748 | 1757 | 1766 | 1775 | 1784 | 1793 | 1802 1811 1820 | 1829
0405 0814 0202
0809 0816
1795 | 1804 | 1813 | 1822 | 1831 | 1840 | 1849 | 1858 | 1867 | 1876 | 1885
0125
1851 | 1860 | 1869 | IRTS | 1887 | 1896 | 1905 | 1914 | 1923 | 1932 | 1941
0826
0827
0905
0905
0906
1907 | 1916 | 1925 | 1934 | 1943 | 1952 1961 1970 | 1979 | 1988 | 1997
0602
1963 | 1972 | 1981 | 1990 | 1999 | 2008
0328
Sq | Sq | Sq Sq | Sq | Sq Sq | Sq | Sq | Sq | Sq
22 31 40 49 02 11 20 29 38 47 56
1706 | 1715 | 1724 | 1733 | 1742 | 1751 | 1760
0420 0809
1726 | 1735 | 1744 | 1753 | 1762 | 1771 | 1780 | 1789 | 1798 | 1807 | 1816
1782 | 1791 | 1800 | 1809 | IRI8 | 1827 | 1836 | 1845 | 1854 | 1863 | 1872
0418
0418
1838 | 1847 | 1856 | 1865 | 1874 | 1883 | 1892 | 1901 | 1910 | 1919 | 1928
0222
1894 | 1903 | 1912 | 1921 | 1930 | 1939 | 1948 | 1957 | 1966 | 1975 | 1984
0506 1976
0113
1950 | 1959 | 1968 | 1977 | 1986 | 1995 | 2004
2006
Years in bold contained major leelandic earthquakes in the year beginning January 20.
Source of Earth el gical Office,
Appendix 10
EARTHQUAKE HISTORY OF INDIA SINCE 1850
DATE LOCATION M
2004 Dec 26 Offshore Sumatra 9.3
1897 Jun 12 Shillong Plateau 8.7
1950 Aug 15 Arunachal Pradesh-China border 8.5
1934 Jan 15 Bihar-Nepal border 8.3
1941 Jun 26 Andaman Islands 8.1
1819 Jun 16 Kuthch, Gujarat 8.0
1905 Apr 04 KangraH P 8.0




Catalog

Source of Raw Data: Instituto Nazionale di Geofisica e Vulcanologia.
Parametrico dei Terremoti Italiani. CPT104__ hiip:

conidius m ingy it'cpt1 04

Appendix 12

Year beginning January 1

9/56 YEAR CYCLE: ITALIAN QUAKES 1750-2010 M == 6.0

Sq Sq Sq Sq Sq Sq Sq Sq Sq Sq
10 19 28 37 46 55 08 17 26 35
1750 | 1759 | 1768 | 1777 | 1786 | 1795
Marl0
1770 1779 1788 1797 1806 1815 1824 1833 1842 1851
1826 1835 1844 1853 1862 1871 1880 1889 1898 1907
‘ﬂ!Z 1891 1900 1909 1918 1927 1936 1945 1954 1963
1938 1947 1956 1965 1974 1983 1992 2001 2010
1994_| 2003 | 2012
Sq Sq Sq Sq Sq Sq Sq Sq Sq
44 53 06 15 24 33 42 51 04
1755 | 1764
1757 | 1766 | 1775 | 1784 | 1793 | 1802 | 1811 | 1820
1804 [ 1813 | 1822 | 1831 | 1840 | 1849 | 1858 | 1867 | 1876
1860 | 1869 | 1878 | 1887 | 1896 | 1905 | 1914 | 1923 | 1932
Feb23 Sep0s
1916 1925 1934 1943 1952 1961 1970 1979 1988
1972 1981 1990 1999 2008 2017

Earthquakes within this tal

ble have been highlighted in bold.

Source of Earthquake Data: Instituto Nazionale di Geofisica ¢ Vulcanologia.

Catalogo Parametrico dei Terremoti Italiani, CPT104
Appendix 13
TAIWANESE EARTHQUAKES 1900-2004 M => 7.0

DDMMYYYY uTC Long Lat M
15-05-1900 12:10 120.50 21.50 7.0
16-03-1906 22:43 120.45 23.55 7.1
11-01-1908 03:35 121.40 23.70 7.3
14-04-1909 19:54 121.50 25.00 7.3
21-11-1909 07:36 121.80 24.40 7.3
12-04-1910 00:22 122.90 25.10 7.8
17-06-1910 05:28 121.00 21.00 7.0
01-09-1910 00:45 121.70 22.70 7.0
01-09-1910 14:21 122.40 24.10 7.1
04-07-1917 00:38 123.00 25.00 7 4
04-07-1917 05:36 123.00 25.00 7.2
20-12-1919 20:37 121.70 22.80 7.0
05-06-1920 04:21 122.00 24.00 8.0
01-09-1922 19:16 122.20 24.60 7.6
14-09-1922 19:31 122.30 24.60 7.2

Za—XLAE— JR—NILTY = Z0OFE (BAGER) No. 60
2001 Jun 26 Bhuj, Gujarat 1.7 14-09-1922 19:31 122.30 24.60 7.2
1918 Jul 08 Srimangal. Assam 7.6 20-04-1935 22:01 120.82 24.35 7.1
2005 Oct 08 Pakistan 7.6 04-09-1935__| 01:37 |__121.55 2250 72
1869 Jan 10 Near Cachar, Assam 7.5 22-08-1936 06:51 121.20 22.00 7.3
1943 Oct 23 Assam 7.2 08-12-1937 08:32 121.40 23.10 7.0
1930 Jul 02 Dhubri, Assam 7.1 07-09-1938 04:03 121.80 23.80 7.0
1885 May 30 Sopor, J&K 7.0 06.12.1938 23:00 121,60 > 90 T
1956 Jul 2| _Anjar, Gujaral 0 16-12-1941 19:19 | 12047 23.40 7.1
et 2 Ll o2 26-09-1947__| 16:01 | _123.00 24.80 72
1988 Aug 06 Manipur-Myanmar Border 6.6 21-10-1951 2134 12172 33.88 73
1991 Oct 20 Uttarkashi. UP Hills 6.6 bt o : i = :
1967 Dec 10 Koyna, Maharashtra 6.5 22-10-1951 03:29 121.72 24.08 1.1
1988 Aug 21 Bihar-Nepal border 6.4 22-10-1951 05:43 121.95 23.83 7.1
1993 Sep 30 Latur-Osmanabad, Maharashtra 6.3 24-11-1951 18:50 121.35 23.27 7.3
1975 Jan 19 Kinnaur, HP 6.2 23-02-1957 20:26 121.80 23.80 7.1
1997 May 22 Jabalpur, MP 6.0 26-04-1959 20:40 122.50 25.00 7.5
Events highlighted in bold fall in the years ended August 30 in Table 6. 15-08-1959 08:57 121.30 21.70 7.1
Source: Earthguake History of India 13-02-1963 08:50 122.10 24.40 74
T e 12:03-1966 | 1631 | 12267 2424 78
ppendix =
LISTING OF ITALIAN QUAKES BY INGV 1750-2010 26-02-1968 10:50 121.50 22.70 7.1
M => 6.3 M == 6.0 to =< 6.2 25-01-1972 02:06 l 22 26 22.45 7.5
| Date M Location Date M Location 25-01-1972 03:41 122.15 23.03 7.0
_J_ul 27, 1751 6.3 Gualdotadino | Jun 03, 1781 6.2 Cagliese 23-12-1978 11:23 122.00 23.30 7.0
Feb 05,1783 | 6.9 Calabria Mar 10,1786 | 6.0 Northem Sicily = e == == 2
[Feb 07, 1783 | 6.6 Calabria | Apr20,1796 | 6.0 Buchs 05-09-1996 23:42 121.37 22.00 7.0
[ Mar28, 1783 | 69 Calabria Feb20. 1818 | 6.0 Catanese 20-09-1999 17:47 120.82 23.85 7.3
[Jul26.1805_| 66 Molise Apr25.1836 | 62 Calabria 15-10-2004 04-08 12285 24.46 71
Mar 08, 1832 | 6.5 Crotonese Feb 12,1854 | 6.2 Cosentino 3 : r
Aug 14_1851 | 6.3 | Basilicatn | Oct04, 1870 | 62 Cosentino | Source: The Central Weather Bureau of Taiwan (pers com).
Dec 16, 1857 7.0 Naples Dec 06, 1875 | 6.1 San Marco
[Jun29. 1873 | 6.3 Bellunese | Nov 16, 1894 | 6.1 Calabria - Appendix14
Feb 23, 1887 6.3 Liguria Jun 29, 1919 6.2 Mugell 9/56 YEAR CYCLE: T;\l“fﬁ.?f.!?h QUAKES 1900-2004 M == 7.0
[Apr14.1895 | 63 Slovenia___| Jan 25,1946 | 6.1 Vallese Year beginning March 1
Sep 08, 1905 | 7.1 Calabria | Aug 21,1962 | 62 Ipinia Sq | Sq [ Sq | Sq | Sq [ Sq | Sq | Sq | Sq | Sq | Sq | Sq
[ Dec 28, 1908 | 72 Messina | Jan 15. 1968 | 6.1 Western Sicily 46 1 55 1 08 1 17 1 26 1 35 § 44 1 53 1 06 1 15 1 24 | 33
Jan 13,1915 | 7.0 Avezzano | Apr 15,1978 | 6.1 Golfo di Pami - - 1903
[Sep07.1920 | 65 | Garfagnana | Sep 26,1997 | 6.1 Umbria 1907 | 1916 | 1923 1°1984 | 1963 1"1952 | "T961
(Il 23,1930 | 6.7 Irpinia Sep 06,2002 | 6.0 Southem ltaly t"'i"l‘f
May 06,1976 | 6.5 Fruili - - -
'_WY—\_ e T T Sk 1918 | 1927 ;:;g 1945 | 1954 | 1963 | 1972 | 1981 | 1990 1'1::: 2008 | 2017
 Apc 06,2009 | 6.3 L'Aquila 1974 | 1983 | 1992 | 2001

Sq | Sq | Sq | Sq | Sq | Sq | Sq | Sq | Sq | Sq | Sq [ Sq

42 51 04 13 | 22 | 31 40 | 49 | 02 11 20 | 29
1901
1903 | 1912 1921 [ 1930 | 1939 | 1948 | 1957
1914 | 1923 | 1932 | 1941 | 1950 | 1959 | 1968 | 1977 | 1986 | 1995 | 2004 | 2013
1216 0426 1015
0815
1970 | 1979 | 1988 [ 1997 | 2006

Dates expressed as YYYYMMDD.
The 56 year sequences in the table are separated by an interval of 9 years.
T.n\hlnt.‘\L mnhqudku in bold ou.um:d n ﬂ‘lt. year commenc Inl._. \"Ian:h 1.

Appendix 15
ALASKAN EARTHQUAKES 1898-2010 M == 7.5
US Geological Survey
Date M Location

1964 Mar 28 9.2 Prince William Sound
1965 Feb 04 8.7 Rat Islands
1957 Mar 09 8.6 Andreanof Islands
1938 Nov 10 8.2 East of Shumagin Islands
1946 Apr 01 8.1 Unimak Island
1899 Sep 10 8.0 Yakutat Bay
1986 May 07 8.0 Andreanof Islands
1899 Sep 04 7.9 Near Cape Yakataga
1917 May 31 7.9 Shumagin Islands
1987 Nov 30 7.9 Gulf of Alaska
1996 Jun 10 7.9 Andreanof Islands
2002 Nov 03 7.9 Central Alaska
1906 Aug 17 7.8 Rat Islands

1929 Mar 07 7.8 Fox Islands
1929 Dec 17 7.8 Near Islands
1988 Mar 06 1.8 Gulfof Alaska
2003 Nov 17 7.8 Rat Islands
1900 Oct 09 7.7 Kodiak Island
1916 Feb 06 7.7 South of Rat Islands
1958 Jul 10 7.7 Lituya Bay

1898 Jun 29 7.6 Near Islands
1972 Jul 30 7.6 Sitka

1975 Feb 02 7.6 Near Islands
1948 May 14 7.5 Alaska Peninsula
1979 Feb 28 7.5 Mt. St. Elias
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Events in bold occurred in the year ended November 5 of those Appendix 18
years in Table 7. BEGINNING OF KILAUEA ERUPTIONS SINCE lﬂblll
Source of Raw Data:  US Geological Survey. Earthquakes Year' | Start Vel Yer- | Spt Vol (kmd)
5 : ; ; 3 (km3)
in the United States. Magnitude 7.0 and Greater. TTE T 03 5 I %Y S0578
http://earthquake.usgs.gov/earthquakes/states/large usa 7.ph 1982 Sep 25 0.003 1954 May 31 0.0062
1982 Apr 30 0.0005 1952 Jun 27 0.0467
1979 Nov 16 0.00058 1934 Sep 06 0.0069
1977 Sep 13 0.0329 1931 Dec 23 0.007
1975 Nov 20 0.00022 1930 Nov 19 0.0062
Appendix 16 1974 Dec 31 0.0143 1929 Jul 25 0.0026
CHILEAN, ALASKAN & HAWAIIAN QUAKES 1974 Sep 19| 00102 1929 | Feb 20 0.0014
CAUSING ISUNAMIS O HA WA 1974 | Jul19 | 0.0066 | 1927 | Jul07 0.0023
Year | Month | Day 18‘1:10-2010 (mn;o;;lo:‘;::?ami Table/Append 1973 Nov:10 0.0027 s Jukly £.800234
Chile . 1973 N:[II},' 05 0.0012 1924 May 10 No lava
1819 3 2 55 Northern Chile Table 1 1972 |:I.'b 03 0.162 1923 Aug 257 0.00’]073
1835 2 20 82 Central Chile = 1971 Sep 24 0.0077 1922 May 28 7
1837 11 7 8.5 Southern Chile Table | 1971 Aug 14 | 0.0091 1921 Mar 18 0.0064
1868 | 8 3 _| 8s Northern Chile Table 1 | 1969 1 May24 | 0.185 1919 1 Dec2l 0.0453
1877 5 10 8.3 Northern Chile Table 1 1969 Feb 22 0.0161 1919 Feb 07 0.0252 7
1906 8 17 8.2 Central Chile Table | 1968 Oct 07 0.0066 1918 Feb 23 0.000183
1922 11 11 B.5 Northern Chile Table 1 1968 Aug 22 U.MIJ 1894 Jul 07 ?
1943 4 6 8.2 Central Chile Table 1 1967 Nov 05 0.0803 1894 Mar 21 ?
1955 4 19 7.1 Central Chile - 1965 Dec 24 0.00085 1885 Mar ?
1960 5 22 9.5 Central Chile Table 1 1965 Mar 05 0.0168 1884 Jan 22 2
1985 3 3 8.0 Central Chile - 1963 Oct 05 (LIN66 1877 May 21 7 2
1995 7 30 8.0 Northern Chile 5 1963 Aug 21 | 0.0008 1877 May 04 >
2010 2 27 B.8 Offshore southern Chile Table 1 1962 Dec 07 0.00031 1868 Apr02? 0.000183
Alaska 1961 Sep 22 0.0022 1868 Apr 02 ?
1854 1 27 > Kodiak Island Table 7 1961 Jul 10 0.0126 1840 May 30 0,205
1872 8 23 ¥ Fox Islands, Aleutian Islands Table 7 1961 Mar 03 0.00026 1832 Jan 14 2
T 2 T T z 1961 | Feb24 | 0000022 | 1823 | FebJul 00110
E uf OX_Islands, cutian Islands -
1946 | 4 ] 5.1 Unimak Island Table 7 }:;g i:"' 111 ::;;ii
Y, 2 2 86 Zndrsatiof Klands Table 7 Eruptions in bold appeared in 9/56 year cycle in Table 13.
1338 L i S 5""“‘ gast Aditks - Source: US Geological Survey.
1564 3 25 9.2 Etince Willlm Soun Table] Summary of Historical Eruptions, 1750 - Present.
1965 2 4 8.7 Rat Islands, Aleutian Islands - Hhive e tises soviilansih: Mhistorviable b
Hawaiian Islands —
68 4 3 1.9 Hawaii Table 12
69 7 24 * Offshore northern Oahu -
903 |11 29 Hawaii Table 12 Appendix 19
208 9 21 6.8 Hawaii . BEGINNINGS OF MAUNA LOA ERUPTIONS SINCE 1840
1919 10 2 Hawaii Table 12 Year ended July 31
— : — - Hawaii Table 12 Year Start Vol (km") Year Start Vol (km')
:g;’l‘ - ;? = n:::::: - 1984 Mar 26 0220 1892 Nov 30 0.012
1952 3 2 B ol - 1975 Jul'5 0.030 1887 Jan 16 0.128
1975 | 11 9 | 71 Hawaii Table 12 1520 dun ] 0.375 1680 Nov 5 0.130
Source of Raw Data: National Geophysical Data Center. Search parameters. Tsunami 194 Jan ¢ B.116 Ilﬂ;l'l Mt“tl 0.130
run up. region: Hawaii. Water Height: => | metre. 1942 Apr 26 0.176 1879 Mar 0.001
) S poa sl e e 101 1940 Apr 17 0.110 1877 Feb 14 0.008
1935 Nov 21 0.087 1872 Aug 9 0.630
1933 Dec2 0.100 1871 Aug 10 0,020
1926 Apr 10 0.121 1868 Mar 27 0.123
. 1919 Sep 26 0.183 1865 Dec 30 0.050
Appendix 17 1916 May 19 0.031 1859 Jan 23 0.383
MAJOR TSUNAMIS ON THE ISLAND OF HAWAIIL: 1810-1975 | 1914 Nov 25 0.055 1855 Aug 8 0.280
ami 1907 Jan 9 0.121 1852 Feb 17 0.182
Date Source Ts::,gm ' _ 1903 Oct 6 0.070 1851 Aug§ 0.035
- | 1903 Sep 1 0.003 1849 May ? 0.025
Apr il 1819 Chile 9 1899 i1 0.081 1843 Jan 10 0.202
Nov 07. 1835 Chile 4.0 T Ape 21 o
Nov 07, 1837 Chile 3.0 Eruptions in bold ¢ ed in the 9/56 year grid as given in Table 13.
May 17, 1841 Kamchatka 2.0 | Source: US Geological Survey. S y of Historical Eruptions, 1843 - Present.
Apr 03, 1868 Hawaii 4.1 hitp:/hvo wr.usgs govimaunaloahistory/historviable html
Aug 13, 1868 Chile 4.3
Oct 02, 1868 South Pacific na
Jul 24, 1869 South Pacific na | Appendix 20 )
May 10, 1877 Chile 4.0 36/56 YEAR C\’CLE!:: HAW;IIJEIN IEI;.:JPT[O!\S 1820 - 2010
Jan 20, 1878 Aleutian Is (2) na ' — e
Jun 15, 1896 Japan 4.0 | [ Sq05 Sqal Sq21 Sq 01
Aug 09, 1901 Tonga na 1837 +36 1873
Jan 31, 1906 Columbia/Ecuador 1.0 #
Aug 17, 1906 Chile 2.0 : 1537 ¥ab o - g
Sep 07, 1918 Kuriles 3.6 | 1877 +36 1913 36 1949 36 1985
Oct 02, 1919 Hawaii Height - 14 ft ok #
Nov 11, 1922 Chile 3.0 1933 +36 1969 + 36 2005
Feb 03, 1923 Kamchatka 3.0
1989 2005
Mar 02, 1933 Japan 3.0 Grid 2
Apr 01, 1946 Aleutian Is 5.0 [ sq52 Sq32 Sq12 S48
Mar 17, 1952 Hawaii Height - 10 ft 1828 + 36 1864
Nov 04, 1952 Kamchatka 4.0 1848 +36 “"s" +36 |?:“
Mar 09, 1957 Aleutian Is 3.5 |
May 22, 1960 Chile 45 , ‘ff: +36 l::* +36 u:w 36 1976
Mar 28, 1964 Alaska 4.5 | 1924 + 36 1960 + 36 1996
Nov 29, 1975 Hawaii Height - 47 f e -
Includes large tsunamis (run up > 1.0 m) with reported damage on the | "’:‘0
island of Hawaii, * Denoted the beginning of an eruption at Kilauea,
Tsunami events in bold fall in the year beginning March 1 of those years 4 Denotes the bc:innin:l:c:fun cml;,-m of Maunia Lao:
in Table 11. Years 1 1 in bold contained eruptive beginnings in the year ending July 31.
Source: After Lander & Lockridge (1989). | Source of Raw Data: US Geological Survey,




Za—RLA—

Appendix 21

BT Uy R

FEHY, EELMBWEHRICEL LIS
FEFEER, HEZ Yy RERATLZE2EATVS.
2, 30HEZ Y v R TEHN->TZAREMENH 503,
W HE LS IEMEE WD DI TldZewn. xRz, &7F
WM7eME 7Y v RIETEHNR > TN, Hikodh s 2, 3
O ERLTEZS. NB: 1 HOMEY% (annual one day
= A0D) 2%, 3H1RICIELED LFCBITLF VY a—
VA TR FE (Dow Jones Industrial index =
DJTA) OHEAEFBORK Y L ERIND.

2-8/60 FEJ' 1) v K

DJTA AOD DWW 223D F¥% (= -3.60%) 7% 1910 ~ 2000
FED 10 AIREAEL, k2, 8, 60 RO FK
JAMEENEH 3D (RASM). 6 DOHFMEILNA
HDVVITH A ORNTEE TV, BT & 200
BEIp R H — % o3 DJIA AOD 13 1929, 1937, 1987,
1989 BE V1997 @B L, TN HIET X THIGT S
AOD N D 2, 3 HIZICIE & 72, 1927 D AD I & B 7e -
TR 7-HEIX, 96 HD +2.95% TH o7z,

Table A
THE 2-8/60 YEAR GRID: INTERVALS & LUNAR PHASE
October AOD Falls 1910 - 2005

1927 1929 1937
Oct 08 o Oct 28 o Oct 18
-3.65% s -12.83% RIR 1.75%
150 A" 313 A° 164 A"
+ 60 yrs + 60 yrs + 60 yrs

1987 1989 1997
Oct 19 - Oct 13 Loy Oct 27
22,61% s 6.91% Y 1.18%
324 A° 164 A' 320 A

Source: McMinn, 2010a

FAITRENDZ Y v NiE, 11EZ S ITHMICBITT 5.
ZH9LTC, T v A T hoN—HD 2008 4 10 A 15 H
IZAOD AT (-7.75%) L7-. ZOHMNS60FELFEL
1< &, 1948 4F 11 H 3 HD AOD T (-3.85%) 12720,
FAUL M —~ DO RHEZE T OSSR DR

TJA—RNILTY b= RAOFEE (BARER) No. 60

RS EIRFTh o7,

1929 ~ 1987 £EDFTRE

1929 ~ 1987 FF1Z 1L, GREM B ETRROBKATS
D= 7 E T2, B e WA TBLS S G ek 22 B o [
THBHI, AD DY E 1 H TORBBEARZENRBE D
(FBZM). ZhboEffirznsh, KEETT17.0
A ORI/ >Tn5.

Table B
THE 1929 & 1987 PANICS: PARALLELISM & LUNAR PHASE

Record ADD AOD Major
High Fall Rise Fall (a)

1929 +55 Days 1929 +2 Days 1929 +7 Days 1929
Sepd Oct 28 Oct 30 Nov 6
003 A° -12.83% +12.34% -9.92%
313 A 138 A" 058 A"
+717.05 +717.05 +717.05 +716.99
Lunar Lunar Lunar Lunar
Months Months Months Maonths

1987 +55 Days 1987 +2 Days 1987 +5 Days 1987
Aug 25 Oct 19 Oct 21 Oct 26
013 A -22.61% +#10.17% -8.04%
324 A 34T A 051 A"

(a) Major one day falls were recorded after the panics: -9.92% on Nov 6, 1929 and -8.04% on
Oct 26, 1987, These were among the 10 biggest one day falls ever recorded for the DJIA.

The 29,53 day Lunar Month is the time taken for the Moon to complete one cycle New Moon
to New Moon

Abbreviations: Annual one day (AOD) movement is the biggest DJIA one day % rise or fall
in the year commencing March 1.

Sources: Carolan, 1998; McMinn, 2004,

1987, 1997 £ &V 2007 £ D Gtk
1987, 1997 3 L Y 2007 D& R EREIC B 1T 5 % D[]
fEix e <IZEBTR&ET, £ClRahb.

Table C
INTERVALS FOR THE PEAKS/TROUGHS
OF THE 1987, 1997 & 2007 CRISES

DJIA Event Interval DJIA Event Interval DJIA Event
Days Days

Spring High 3704 Spring High 3705 Summer ”":ih

Apr 06, 1987 May 27, 1997 Jul 19, 2007

Spring Low Spring Low Spring Low
q 36 . " 3615 £ P,

May 20, 1987 3614 Apr 11, 1997 61 Mar 05, 200
Sumln‘n.'r ngll‘ 3634 Summer Illgl:‘ 3634 Slmnnn:r‘}ll-,:"h
Aug 25, 1987 Aug 06, 1997 Jul 19, 2007
Autumn High Autumn High Autumn High®

= 1658 - 365 e
Oct 02, 1987 3658 Ot 07, 1997 3654 Oct 09, 2007

* DJIA record high.

HEENLEEICS TSR LEKREOREM  XEOLE 21—
LUNAR AND SOLAR PERIODS IN EARTHQUAKES AND VOLCANISM: A
REVIEW OF THE LITERATURE
Martin KOKUS martinkokus@yahoo.com

(% - AfRH E# [R])

B B MHELOMT, KBEEO L~V LR, MEBORR L ER, H & KEOME ORI IZMmy R BRI A
Hotz. VED LD FOE R BRSEEER BRI ANOND ZENTE D —F, Eb b oL Ty HKEW
RBMRNE S L B D WVITHIE R OZ T AN BB O TIIIRTEICH STy, MEEE L KBofiE, H
DONLE, KEIEEBOMOEENRHEBRE RTILE 200 DLERH 5. ZALD 25D 1 ULERTL— T2 K
ST AEREETHD.

FFVILARNS, HERZIEE T MIZBE L T o OB Z#H L7z (Kokus 1993, 1998, 2001 and 2011). Z ZT®
FLOEEIT, ZOXLEE LY KRESORRICIRILT 2 2L THD. TRDOLIE, WL OB E I FELRWEL O
MEECREENTZ., ZOWBDTHLL LA T A T, Google DMBFETHEIDNAR. £ < ODIIEDOHFZER T,
80 FERICT TR R ENTEHLEZHRAL TN D.

F—7— F : Tidal triggering, lunar triggering, solar triggering, seismic cycles, earthquake cycles, earthquake prediction

17



Za—RLA—

FLHI

S 0 U C I, HhEE & g KR 54 R B
FTYHVREFEOAKROENZRDT-. KL ARNET 5
A& DM ERMR AT Z L3P EHATH -T2, %<
DWFFEE DM L TEPORE = 2EZ . Zhbn
INE = DN DN, #HIEEZ LD L TWHiEH (K
PRER ) OLBVICEINTWEZT L— MR LT, #dH
DWVFHIEROMW N S Bz TErb o) LT
ETNEBHASNTE ., IREb IR b BT
FEFICUIR LIRS 5. BFges 1 LR LIS A B4R
DO, WY ORESICKT D ) 2Nz 5
MEME RNZ Lz, 2o LIE U, #EN RS
WHARNLADIALEFRITLTEHZIDZEWD LD 72,
BRI IR EIT > T D

HRLH R E — 0%, 7 L— NMEE R R 22 W S
koThlaIENDZDOTIERL, WWHIHcD T 1L —
FOWEMEE— A FRIC L 5T, £ L THIEREROFE
mifE & U CHIERDEIERIC )T 2 2 6 ORHRIT I - T
TEZEND &V HBEHIEDET VERET 5

HMED/NF—2

FEHER 72 ¥ 56 CIE, MR L KILIEKIMEEO RS L LT
B Hbnsg. HEOTHICHT 272\ TOOIFREE T
EARIHEEN RO BIWIZ Lo Thleb s b0
NSV THA D EEEL TS, 5] ifEZ%?)‘iﬂE
L7 FEICET o ko s & A C—H IS BED
SN5. %%k KB & H O &, K%@%& i
58 & OBITIFIRVERE H Y, £ 5 O KERS A R
HIZRWI IS Lo THBEN L Z LT TERY. 2R
5 ORFRIE, Bagby (1960-1975) (2L 0 JkfE, & D\ %
Tamrazyan (1957-1993) |24 Y cosmolocations & FEIEAL

OISR ns. TICkEORERM AR T 5.

IR

HIERDS KBS DA ZElERd 5 & &, im0/ & B I3 HER
DOHFDNZBWTREBIZNT VASINT NS, KB HiE
WG, KEBFOEIT L0 55<, =OIIIE LV EY
ZODIZ, M ST, KIBIZITWRITIE, KGO
ﬁﬁiibﬁi@%w@f KBEIZ > TRIB Mk
WO EZE LW M D Te. HiIBRIZKE & B Ol
LOBELAEL DI LIRS, BHAHADRE SITHIER)
S ZED L CW oK E CTlRE#EIC X - T& T
b, IO BOMEE, HEROIRPEICEE L TREE A D
N xS 2 Ml o D5 T LT B, AP HIEROELEC
FHEEITIE, K& A DWW ORI E 7o M HAF
HAnd 5. HEOIKEEZHHT 2R ROMEL, ZOMH
HAERIZRE SN 2WWELTHS.

HER NI 5 & &, TORAR ST 85 130 5 o K
oS 2w T 5. HoHMITIE1 B2 Do

SJO0—mNILTH b= ZA0HBE (BXRER)

No. 60

o (1 HOZEAL) Z#EiE3 5725 9. 6 A0
EA DA 7 vodsofEl (BEZER) & &R~
DHEHECTEALT 2725 5. WISV T ONEE 7256
FRIZ DU Tl Longman (1959) or Pollack (1973) &£ HH.

#B, KEESEBRDBER

HERIZZE OO E Y % 23 KEf 26 4y Z L 12 L2 1 [HH5
LTWDA, ZOFEEZ—ETIHRV. 1HOR S
RIUBOA—F—TEIT D, ZOEIITKEE A DAL
FElokoTRHZIIND., KBEEHADMBENENLT HIZD
A, WO LEFIN AR SNLS. W O S oA
BOEIL, IEFIC, HEROBEMEE—A L MNIEE4L L
Z%5. AEEEIRTFIND 20, AGEEHENET 5.

BHZd D7 4 Fa T A —H—% BB L TS0,
TRBIE XL TN D & X, HLOEEE— A2 NIk
KIZZR Y, HiZw-< 0 LT 5. #ind iz ol
Rz 2> ChEZ MG D &, WA DEEE—A > ME
WAL, Tk ViE<ED. Holn, %L OED
WZHDD, WERDOBHTTR->TWVED, HDWidiik
O THENTNDENE I DIFEETIE L, EENH
HRHh O < IZRF o TORGN DR Y ZIRIZFI L TH 5.

HERDIHY DL RNE T 4 X 2T Ar—4—Dli L R L

R EFF- TN D, I OIS AR i oIt < IZFF- T
KHDHD, HOHNVIFORET INPLSELND L&,

MM — A 2 M L, BRI EGSEE 2 EET S,
W OB L, FRENLOHEEAETZLICk- T,
M L VIEIZR > TR A, A & EITREORME
(HRIE D RIKE TOMPERE) AN L7 & 22l
-5, KEEARBEWIH L THEAZ 2T EE (6
LEBAGRIR) HDOWVITABDLVITRER S - LI
HDEx, WO AT T 5.

F 1 ICHERD AR HS>WTOFAI 2 EH & 1 B S
DB LZFOEERT. [1 BOESOBLICETS LY
FEM 72 B Munk and McDonald (1960), Yoder et al.
(1981) and Kokus (1988c) #Z%MR]. Ziub oMo v —
IR R b Yy, 2L THEGShZE—2 O
HIMIZHOWTIEE 1 TRLEL Y A L7,

KEBTEEN I, HuER o[BI kb9 2 P & AT R 70 2h 3 % [A)
UL ERET. KBOT7LT70nd5EE, RAITEE
L, ZOEMEE— xykiﬁML ZLTCZhEZE Dl
JEAE S U CHIER RIckE 2 AT, MERE, KPHE
ﬁ#wd@tot2$#3¢&u,Wk@E%ﬁEu%
5. KGiE#Ehs | WEIICIE, HEkR LD d-< v &
B3 523, ZHUEE U< ZENDNZE 0k d K& 72 jEuE
RERBTI2HETHLH L. 26 DOHSLIL, Sytinsky
(1963-1982), Kalinin (1974),
(1976), Gribben (1971), and Currie (1980) |Z
Rl A=Y (=

Kalinen and Kiselev

Lo T
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Table 1. Cycles in Earth rotation

Change in

liiilleh Length of Day in Description
Milliseconds

13.63 0.34 The moon is in the plane of the ecliptic

days every 13.63 days where on the average
it increases the moment of inertia,

13.66 0.82 The moon is above the equator every

days 13.66 days.

14,77 0.078 The time between full and new moon.

days

27.56 0.87 The time between perigees.

days

182.62 5.1 The sun is over the equator every half

days year.

1 year 1.6 Time between perihelia.

4.42 The 13.66 and 27.56 day periods are in

years phase.

9.3 years The 13.63 and 13.66 day periods are in
phase.

9.5 years The half yearly and 13.66 day periods
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