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Fig. 1. Epicenters with magnitude greater than 7.0 in the Bougainville-New

Britain region during the period 1900~1971. H means the depth of
foci of earthquakes.
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Table 1. Major earthquakes which occurred in the Bougainville-New Britain region during
the period 1900~1971 with magnitude greater than 7.0. Data are based on a
chronological table of world great earthquakes compiled by Usamr (1972).

Year Date M ¢ A, Depth Reglon

1910 Sept. 7 Ya 151 E  80km New Britain region
1912 Sept. 1 .0 1 155 E 430 Solomon Is.

1913 HMay 30 .5 154 E S New Ireland reglon.
1916 Jan. 1 154 E S New Ireland region
1919 Hay 6 154 E S New Ireland region
1920 Feb. 2 152%, E S - New Ireland region
1923 Nov. 2

151% E 50 New Britain region

1951 May 21
1952 May 9

Dec. 24
1953 April 23
1955 Oct. 10
1964 HNov. 17
1966 Feb. 22
1967 Oct. 4
1968 Feb., 12

1971 July 14
1971 July 26

154% E 150 New Ireland region
155
152
154

152.5
150.7
151.5
153.9
153.2

153.9
153.2
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50 Solomon Is,

S New Britain region
S New Ireland regilon
S New Britain region
4s New Britain region
28 New Britain region
52 New Ireland region
T4 New Ireland region

"
.9
o7
.2 4
1928 March 13 .0 5 153 E 100 New Britain region
1930 June 11 .1 5 150 E S New Britain region
1931 July 23 .1 155 E 320 Solomon Is.
1932 Jan. 9 .3 6. 154,5 E 380 Solomon Is.
29 .0 155 E S Solomon Is.
1934 Feb, 28 .2 150 E S New Britain region
1937 Jan. 23 .0 4 153 E S New Britain regilon
Sept. 23 ' 154 E 60 New Britain region
1941 Jan. 13 .0 U 1524 E S New Britain region
Sept. 4 .1 4 154 E 90 New Ireland region
1943 March 21 .3 5 152K E S New Britain region
Dec. 23 +3 5 153% E 50 New Ireland region
1945 Dec. 8 1 6 E S New Britain region
27 .0 151 E 40  New Britain region
28 .8 150 E S New Britain region
1946 May 3 .4 154 E S New Britain region
Sept. 29 % 4 153% E S New Ireland region
1948 June " 18 .0 6. 155 E Solomon Is.
1949 March 16 .0 5 151 E 60 New Britain region
17 .0 5 151 E 60 New Britain region
1950 July 29 .1 6 155 E 70 Solomon Is.
Dec. 4 .2 153% E 110 New Britain region
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Fig. 2, Spatial distribution of the foci of earthquakes at the depths 0~40, 40~80,
80~130 and 130km-, in the Bougainville-New Britain region about ten
years before the occurrence of the Earthquake off the west coast of Bou-
gainville Island (July 14, 1971, M=7.9, ®) and the New Ireland Island
Earthquake (July 26, 1971, @®).
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Fig. 3. Vertical distribution of foci of earthquakes shown in Fig. 2. The lower
left map shows the location of the cross section. Data are based on the
hypocenter cards reported by USNOAA,
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#R
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Fig. 5. Daily change of the epicenters of aftershocks of the Earthquake off
the west coast of Bougainville Island (July 14, 1971, M=7.9).
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Fig. 6. Daily change of the epicenters of aftershocks of the New Ireland
Island Earthquake (July 26, 1971, M=7.9).
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lower left map shows the location of cross section.
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Schematic representation
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of the aftershock areas of
the Earthquake off the
west coast of Bougainville
Island (o) and the New
Ireland Island Earthquake
(B. The arrows indicate
the direction of aftershocks

extended.

4, AEOINIEL, BXZ25~30FEMBET2HETSE T3 3 (Table 1). ¢
No OFEWVEFEDE Denaam (1971) ICINITKFEESV—FEF—X 5 ) 7 FL—
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Fig. 12. Main tectonic features in the southwest Pacific region
(After D. DENHAM (1971)).

Fig. 13. Equal area projection (lower
hemisphre) of the initial motion of
P waves for the shock off the
west coast of Bougainville Island of
July 14, 1971. The solid circles
represent compression first motions
and the open circles rarefaction
first motions. The symbols P and
T in the figure correspond to
the principal axes of maximum
compressive stress and minimum

compressive stress respectively.

Table 2. Focal mechanism parameters of the earthquake off the west coast of
Boug ainville Island.

Date Plane 1 Plane 2 T axis P axis
Dip Dip Dip Dip Trend Plunge Trend Plunge
direction(®) (°) direction(®) (°) (°) (°) (°) (°)

July 14
1371 80 60 195 53 317 50 48 3
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FOEIRICEBWNT, T BAA—ZRFF VT A —rOMEIE, A—RFF )T T~}
DOILHITIA > THE S ZHAEH A QI MCGER T 5 b s (Fig. 12). 183 Jonnson:
Mornar (1972) 12V 2 VIBIBIO/NZ B 7V — P MEET I EMR LTS, Fig. 13
13 WWSSN (World-Wide Standard Seismograph Network) & EDR (Earthquake
Data Report) @7 — 2 oK 7 — 4 v eV BHEFIHED PIEORENA %, Fil
R BB XD BFEROTRRCHEZ LT, BAERML, Alidsls, PRUTH
ZNENEES, FRDOWERT. W7 4 —2% Table 21279, £E457 (Fig.
5) %# LT Plane 1 2B & ET L, C oM@z 60° © N8O°E o FRic
R AZ S D2URETH Y, EEAMOFNIESA TT —4 ¥ ENEEOERITIZIE
TR LT3, X slip vector @4z NI6°E Tk 5. i d DfEEIT Dennam(1971)
OWFEFERE HIBIB—BL, 77—/ YEVBEFMEEL, KTEESV—-FEEDOTIES
SHRADIETAA—R SV T - EDHAEMFERICL - TR I EHEEINS.

8. % & ¥

197147 AUBE Y o2 ViQILE 7~ ven « = . —7 ) FYEEDOREL TR -
J=F 2a—F1.907 =4, Y EnETEFHFZICOWTHEANEREE LD 5 EROHIT
155,

1 F=rrvenBEEFRER, CoRRPOEIT 100km HENIFICE 7o =
—T ATV FEBE (97TI4E 7 A26H, M=7.9) Z#HFRLIc&Ebnd. (Fig.11)

2) F-FVENBEBEFRHE =a—T 47 Y FEBROKBRBRIEEOEMICE
TN, RESNDORKD L RREEUIAH A 70x150 km?, #%F A3 70 % 250 km?
L35 (Fig.5,6).

3) SEBIIEILEILIZEZ2~3 BTERE N (Fig.5,6).

4 T4V e BT R R O19684E O IR OFER O T DR EIC BT A
RERAHESRE XD 4 Eaksn Fig.d.

5) F—4VENETHMLERER2~3 AL THLES 100~130km ZH 2
<V P VIENRERML L X SicHZ B (Fig.8).

6) log NM)=a—bM ORick T 3 boffi GLEDY, <7 =F .— FOHM) %,
T4 VeV EBE LR F AR D19684F, 19694, 1970 KDV Tkp b L, ThEN
1.47 (51, 4.9<m<5.7), 1.58 (72, 4.9<Zm<5.9), 1.30 (66, 4.9<m=6.0) TH 5.
REODDBRZENG DL V/INE L 1.21 (208, 4.9Lm=6.4) TH 5. 196840}
B OLED b O 0.91 (358, 4.2<m<6.0) T# 5 (Fig.10a,b)

N T4V ETHIEON MR 60° T N8O°E o ici < MilimT
b 5. slip vector OFZ NI6°E Tl bda4r—2 b7 Y77~ DT ET
12—%3 5% (Fig.12,13).

AR O—FITHUZTFERO T2 Y = 7 bEIEY (ERM4TER) ICX - T, Rk Dzl
F— 2 OHEKIC L AN 0 S5 ARO—EE LTiTbhik. HRE2HRATHEL
AN C AT R S, ORI I UTHWIMIETFR, 2 h=X
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8. The Earthquake off the West Coast of Bougainville Island.
—July 14,1971, M=7.9—
By Mitsuru YosHIDA,
Eathquake Research Institute.

A great shock (M=7.9) which occurred on July 14, 1971, off the west coast of Bou-

gainville Island is studied with respect to its foreshocks and aftershocks, and the mechanism.

The summary is as follows.

D

2

L))

5

)

6)

D

This earthquake is considered to have triggered the New Ireland Island Earthquake(M
=7.9) which occurred twelve days after, on July 26,1971, at the Bougainville-New
Britain trench junction.

Their aftershocks clearly expanded in parallel with the Bougainville-New Britain trench
and the principal aftershock areas were formed within two or three days after the
occurrences of the respective main shocks.

The aftershock area of the Earthquake off the west coast of Bougainville Island esti-
mated by the distribution of aftershocks is 70150 km® and that of the New Ireland
Island Earthquake is 70x 250 km?,

It seems that the seismicity‘ of the upper mantle near the Bougainville Island in the
depth 100~130 km became active after the occurrence of the Earthquake off the west
coast of Bougainville Island.

The seismicity in the Bougainville-New Britain region during five years before the

occurrence of the main shock is about four times high in comparison with that in the
Tokachi-Oki region during the same interval before the Tokachi-Oki Earthquake (M=
7.9) of 1968, which occurred near the junction of the Kurile-Kamchatka trench and
the Japan trench.

The b values (frequency, range of magnitude) in the magnitude-frequency relation Log
N(M)=a—bM for the years 1968, 1969 and 1970 before the Earthquake off the west
coast of Bougainville Island are 1.47 (51, 4.9<m<5.7), 1.58 (72, 4.9<m=<5.9) and
1.30 (66, 4.9<m=6.0) respectively, and that for the aftershocks of the above shock
together with the New Ireland Earthquake is 1.21 (208, 4.9<m=<6.4). The b value
for the aftershocks of the Tokachi-Oki Earthquake of 1968 together with its two large
aftershocks (M=7.5, M=7,2) is 0.91 (358, 4.2<m=6.0). (m; Body wave magnitude).
The shock off the west coast of Bougainville Island has a mechanism of reverse-fault

type with a dip of about 60° towards N80°E and the direction of slip vector N16°E
suggests that the Australian plate moving northward is underthrusting beneath the

Pacific plate.



