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SUMMARY

Focal mechanism stereographic projections were
d10tted for 34 earthquakes that occurred in the New Guinea/
Solomon Islands region between 1969 and 1971. Solutions
have been obtained for 31 of the earthquakes, of which 27
are reasonably good; of these, six are strike-slip and 21
are dip-slip (13 overthrust, seven normal, and one having
one horizontal and O:le verticz~l nodal plane).

The data used were P-wave first arrivals, recorded
mainly on the World Wide Standard Seismograph Network.

'.l'he complexity of the essentially compressional
collisic,!1 zone between the Pacific Pla.te and the Australian
Platp is indicated by several earthquakes for which dip-slip
nor:Llal solutions were obtained: in the South Bismarck
Vrjlcanic Arc; on the Solc"'1on Sea side of the New Britain
~rench; in the D'Entrecasteaux Islands region of southeast
Papua; on Santa Ysabel Island; and at depths of 115 ahd
118 km below the Ramu Markham Valley.



INTRODUCTION

Ripper (1975) plotted focal mechanism stereographic
projections for 59 earthquakes that occurred in the New
Guinea/Solomon Islands region between 1963 and 1968, and
obtained graphical solutions for 48 of them, of which 33 are
good. In this Report, 34 earthquakes that occurred in the
same region between 1969 and 1971 are examined; 27 good
focal mechanism solutions have been obtained, and these are
plotted in Plates 2 and 3. Plate 1 is a locality map 0f the
region.

Although the technique for determining focal rnech­
anism solutions has been described by Ripper (1975), it is
repeated below to make this Report c~mplete.

Copies of 35-mm films of World Wide Standard
Seismograph NetY·0rk (WWSSN) seismograms were acquired from
the World Data Centre, and these were supplemented by
requests for seismograms from non-standard stations.

A foc~l mechanism solution is obtained from the
seismograph station data as follows:

1. The azimuth and epicentral distance of each
station from the epicentre are computed.

2. The angle of incidence - that is, the angle
between the vertical and the seismic ray as
it leaves the earthquake focus - is deter­
mined using the graphs of Bessonova et al.
(1960) or the tables of either Hodgson &
Storey (1953) or Nuttli (1969), which relate
angle of incidence to epicentral distance.
The direction of a P ray as i. t leaves the
focus is thus defined by its azimuth and angle
of incidence. If the rays are assumed to
travel in straight lines until they pass
through a hypothetical sphere (called tile
focal sphere) centred on the focus, the ray
directions can be represented by positions on
the sphere. The sphere is, in turn, repre­
sented by a Wulff stereographic projection on
which points are defined by their azimuth and
angle from the vertical.

3. Seismograph station positions are thus repre­
sented on the focal sphere by the points at
which the seismic rays to the stations pass
through the sphere. The standard station codes
(Appendix) are used to identify the stations.
Different symbols indicate the P-wave polar-
ities, either compression or dilatation,
recorded at each seismograph station.

-1-



'J

4. Zones of P-wave compression and dilatation on
the focal sphere are then separated by two
orthogonal planes, which' pass through the
focus and are represented on the stereographic
projection by two arcs. Orthogonality is
enforced by ensuring that each arc passes
through the pole of the other. The quadrants
are alternately compression and dilatation,
and the planes are called nodal planes.

5. Each nodal plane is defined by the azimuth of
its dip direction and the angle of dip, or by
the azimuth and plunge of its pole.

6. The lines bisecting the angle between the
poles of the orthogonal nodal planes, drawn in
the third orthogonal plane, are called the
compressional (P) and tensional (T) stress
of the focal mechanism solution, and fall ill
the P-wave dilatational and compressional
quadrants respectively. Each stress axis is
defil.::'2d b~r the azimuth of i tsplunge direction
and the plunge measured from the horizontal.

The division of the P-wave polarity field into four
quadrants by orthogonal nodal planes-is widely accepted.
Ritsema (1967) conducted a survey of 63 non-orthogonal earth­
quake solutions in the literature, and obtained an orthogonal
solutiJn for every earthquake except one. He suggested that
the effect of near-focal crustal inhomogeneities caused the
exception. Sykes (1968) stated that he did not know of any
earthquake for which the orthogonal P-wave solution was not
a reasonable approximation of the observations.

The terminology, 'compressional' and 'tensional'
stress axes of the focal mechanism solution, allows these
axes to be distinguished from the maximum and minimum prin­
cipal stresses of the tectonic stress field. McKenzie (1969)
notes that if the medium in which the earthquake occurs is
already faulted the tectonic stress axes need not coincide
with the solution axes, but may fall anywhere within the
respective P-wave polarity quadrant, and may differ by up
to 900

•

One of the main difficulties in obtaining good
focal mechanism solutions is the uneven seismograph station
coverage of the focal sphere. For a normal-depth earth­
quake, the epicentral distance range of 0-22° corresponds to
85 percent of the focal sphere, ~ld 0-900

, 97 percent;
distant seismograph stations provide P-wave information for
only 3 p~rcent of the fogal sphere. Unless there are many
stations within about 20 of the epicentre, the coverage of
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"the focal sphere will be limited, and, although an orthogonal
nodal plane solution may be obtained, other types of solution
may be possible.

The Wulff projections of -the focal mechanism
solutions are shown in Figu:-es 2 to 35. The hypocentres of
the earthquakes investigated in this Report are listed in
Table 1; ·the station pnlari ties in Table 2; and the solu­
tions in Table 3. Failure to obtain solutions applied mainly
to earthquakes with weak P-wave arrivals and consequently
with few station polarities, inconsistent results, and poor
coverage of the foca~_ sphere.

A measure of the uncertainty of each solution is
provided by the solid angle of uncertainty of the axis of
intersection of the orthogonal noda~_ planes (the B axis). This
solid a~gle is obtained by tracing Qll possible positions of th~

ends of ~he B axis on the focal sphere. The areas thus traced
out are shown on the relevant Figures, and the dimensions of
the solid angle are given in Table 3 fo~ a,:J.l earthquakes
except those for which an orthogonal solution was not
obtajaed.

A non-orthogonal solution normally does not imply
that an orthogonal solution is impossible. Non-orthogonal
solutions are generally caused by one or more anomalous
readings close to a nodal plane, and these can usually be
accounted for by uncertainty in crustal or upper mantle
structure at the .arthquake focus or along the P-wave path.
Hence a non-orthogonal solution usually implies 3. tight
solution.

-3-
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WULFF STEREOGRAPHIC

PROJECTION OF THE LOWEl?
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The solutions are presented i~~hronological.:'order,
one per page, with the Wulff projection o~,~ach solution
opposite each description (Figs 2 - 35). Figure 1, opposite
this page, explains Lhe0syrnbols, except for the B-axis
uncertainty, which has been discussed under 'Introduction'.• P-WAVE COMPRESSION, BOTH COMPONENTS

0 P-WAVE DILATATION, BOTH COMPONENTS

I: P-WAVE COMPRESSION, SHORT-PERIOD

IT: P-WAVE DILATATION I SHORT-PERIOD

::J P-WAVE COMPRESSION, LONG'-PERIOD

]) P-WAVE DILATATION LONG-PlRIOD

IJ P-WAVE COMPRESSION ON SHORT-PERIOD, DILATATION ON LONC -·PERIOD

Ii
"

THE SOLUT~ONS

The solutions are numbered from 49 to 82; they
follow on fro~ the 48 solutions obtained for the 1963 - 1968
period (Ripper, 1975).

f'
11

!J
1/

X NODAL-PLANE POLE

~ P-WAVE DILATATION ON SHORT-PERIOD, COMPRESSION ON LONG-PERIOD

o STATION READING TRANSFERRED FROM UPPER HALF OF THE FOCAL SPHERE

RAB STATION CODE

P COMPRESSIONAL STRESS AXIS

T TENSIONAL STRESS AXiS

d
}

Fig. I. SYMBOLS USED IN FIGURES 2-35

,PNG/B9 -217A
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uncertainty

21 x 6

west coast of Santa

~

J

158~ 9
0

E;
Island

Azimuth of Dip Dip

333 28

206 72

Azimuth plunge

153 62

026 18

055 58

189 23

Azimuth Plunge

289 20

49
o8.0 S,

Ysabel

··

··
··

··
··
··
··

··

: 5 January 1969 at 13 26 39.9 UT
: 47 km

7.1

Dip-slip normal

plotted in Plate 3.

The solution is reasonably well defined as dip-slipnormal. There are no anomalous station r(~adings.

The tectoni.c significance of the solutio'1- ii3 notclear. The earthquake originated from an isolate~ pocket ofseismic activity that is located beneath the Santa YsabelIsland/New Georgia Sound area, on t~e northeast side of theSolomon Island double chain. The main seismic belt passesalong the southwest line of islands. The solution of anotherearthquake of the same clus'cer (2 June 1968, No. 37, Ripper,1975) is strike-slip. Both earthquakes may be associatedwith the apparent tensional opening in the Solomon Seasouthwest of New Georgia, between the Australian Plate andthe Pacific Plate (Johnson & Molnar, 1972) •
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Uncertainty

1 x 1

10 km south of Long

Dip

68

36

Plunge

22

54

19

57

Plunge

26

Dip-slip overthrust

Azimuth of nip

209

332

Azimuth

029

152

187

066

Azimuth

287

50
o 05 • 6 S, 147. 2 E;

Island volcano

10 March 1069 at 06 54 17.6 UT

206 km

6.4

··

··

··

··

··
··

··

··

··

Nodal-Plane Poles

Plotted in Plate 3 •

Nodal Planes

P Axis

TAxis

Origin Time

Depth

Magni tude (M)

Type

Figure 3

Number

Location

The dip-slip overthrust solution is similar to
those of two other earthquakes (Nos. 4 and 26, Ripper, 1975)
in bhe same earthquake cluster beneath Long Island volcano.
One strike-slip solution has also been obtained (No. 38,
Ripper, 1975) •
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Strike-slip

Azimuth of Dip Dip

219 81

308 85

Azimuth Plunge

039 09

128 05

083 06

173 01

Azimuth Plunge Uncertainty

245 80 8 x 2

51
o 03.5 S, 151.0 Ei Bismarck Sea seismic

lineat'~,on 50 km south of Kavieng, New
Ireland
16 April 1969 at 01 22 47.5 UT
39 km

6.4

··

··

··

··
··

··
··

··

··

··
··

··
··

··
··

Plotted in Plate 20

The epicentre is at the eastern end of the BismarckSea ,seismic lineation, south of New Ireland. If the nodalplane parallel to New Ireland is the fault plane, the motion
is ·sinistral.

Figure 4

B l\.xis

Nodal-Plane Poles

The solution is strike-slip. There are twostations (CHG and SHL) with short-period and long-periodP-wave arrivals of opposite polarity, but these are close toa nodal plane. Station KIP recorded an anomalous P-wavecompression within a dilatational quadrant, but the micro­seismic level was high and may have o~scured an initial
dilatation ..

Origin Time

Depth

Magnitude (M)

Type

P Axis

TAxis

Nodal Planes

Number

Location
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.',

Fig.4

,PNG.lB9- 231~ 3A.. '~ .
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20 km northwest of

Dip-slip normal, non-orthogonal

52
o 04.9 S, 154.2 E;

Buka Island
31 May 1969 at 23 56 21.6 UT
403 km

6.1

· Azimuth of Dip Dip..
· 263 63·
· 121 32·
· Azimuth Plunge·
· 083 27·
· 301 58·
· 051 67·
· 277 17·

Azimuth Plunge Uncertainty

182 17

··
··

··

··

··

··

The compressional axis is inclined at an acuteangle (230 ) to the vertical dip of the seismic zone at the
hypocentre.

The solution is non-orthogonal as one station (LAE)is close to but on the wrong side of a nodal plane. Theposition of LAE on the focal sphere is sufficiently uncertainto explain the anomaly.

B F"xis

Figure 5

Nodal-Plane Poles

Number

Location

Nodal Planes

Origin Time

Depth

Magnitude (M)
Type

P Axis

TAxis
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Plotted in Plate 3.
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The solution is poor as there are insufficientstations. There are no readings in the eastern quadrant.HNRis anomalous, and renders the solution non-orthogonal.However., the position of HNR on the focal sphere is uncert­ain. If HNR is moved to, the edge of the projection (Fig.6), the attitude of the nodal plane which is shown dippingsteeply to the northeast can change to roughly horizontal.

: 53
o 0: 7.9 S, 159.0 E; S~nta Ysabel Island

· Azimuth of Dip Dip·
· 144 89·
· Too uncertain·
· Azimuth Plunge·
· 324 01·
· Too uncertain·
·· .~..': ..

··
Azimuth Plunge Uncertainty

··

14 June 1969 at 03 22 56.8 UT
62 km

6.6
Strike-slip or dip-slip, non-orthogonal··

··

··
··

B Axis

Nodal-Plane Poles

Nodal Planes

P Axis

TAxis

Number

Location
Origin Time

Depth
Magni tude (M)

Type

Figure 6
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I
Fig.6
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T
@ PMG

SHKIIBMAT
:JANP

Uncertainty

Dip

85

84

Plunge

05

06

01

08

Plunge

82

113 km

6.0

Strike-slip, non-orthogonal

Azimuth of Dip

· 130·
· 221·
· Azimuth·
· 310·
· 041·

··
··

··

··
··

: 54
; 5.8o~, 146.80 E; north New Guinea coast

opposite Long Island

: 24 June 1969 at 03 29 17.3 UT

',,~ 085

354

Azimuth

: 183

Figure 7

Origin Time

Depth

Magnitude (M)

Type

Number

Location

Nodal Planes

Nodal-Plane Poles

B Axis

P Axis

TAxis

The earthquake hypocentre is on the border between
the South Bismarck Plate and the Australian Plate, in a
seismic zone which dips northward on an apparent westward
ext:l~nsion of the New Brita.1..n Benioff zone. However, the
strike-slip solution suggests that sinistral strike-slip
motion is involved in the interaction of the two plates
along the northern New Guinea margin.

The solution is tight in that ESA is close to but
on the wrong side of a noaal plane and renders the solution
non-orthogonal. There are station readings in all four
quadrants.

P.

OHNR

COL•

. :JGUA

@LAE

BUL IT IT AFI

sr~'"
I:SBA""

I:ADE ""-EKOU

MEKn:
MUNIT
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CHG[I

poon:

LEM!L

It..
..

•
Plotted in Plate 2 •
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The solution is poor: most P-wave arrivals are
emergent. Several nodal plane configurations are possible.
The solid lines (Fig. 8) show one solution, in which, if
the east-west-trending nodal plane is the fault plane, the
motion is dextral on the Bismarck Sea seif:::imic lineation.

: 55
: 3.4oS

i
144.8oE; Bismarck Sea seismic

lineation, Schouten Islands

Uncertainty

Di.p

Plunge

Plunge

Too uncertain

Azimuth of Dip

29 July 1969 at 01 55 20.4 UT

6 km

5.9

Azimuth

··

··

··

··
··

: AzimuthNodal-Plane Poles

B Axis

Nodal Planes

Origin Time

DeDth

Magnitude (M)

Type

Number

Location

Figure 8

P Axis

TAxis

N

o

\ 0

\
0

o 0 0

\
0

0
0 0

\ 0

\.. 0

\ SHK o

1°I:BMAT
0

,0 0

.LAH .COL

~.aUE
0

0

0
POO 0

" I:SPA
RAS-o

0 "ILSSA
0

HNR.
0 0

The dashed line shows one nodal plane of another
solution, an.", the two dotted line8 the limiting orientations
of the other nodal plane. Both sinistral motion of the
Bismarck Sea seismic lineation, and a north-south overthrust,
are possible interpretations.

Fig.8 !

PNG/S9-231-7A
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In terms of plate tectonics, the solution repre­
sents subduction of the Solomon Sea Plate in a westerly
direction beneath ~~~ Britain.

The north-south strike of the overthrust i.s con­
strained by the ESA P-wave compression at the southern edge
of the projection.

P Axis · 270 05·
T Axis · 011 66·

Azimuth Plunge Uncertainty

B Axis · 178 24 28 x 18·

· Azimuth of Dip Dip·
· 250 54·
· 114 45·
· Azimuth Plunge·
· 070 36·

294 45

: 6.3

: Dip-slip overthrust

: 56
o 0: 5.8 5, 151.2 E; south New Britain

: 26 August 1969 at 16 58 02.3 UT

: 5~ km

Figure 9

Nodal-Plane Poles

Number

Location

Orig"in Time

Depth

Mctgni tude (M)

Type

Nodal Planes

N

Plotted in Plate 3.

!.

Fig.9
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UncertaintyPlunge

southeast New Georgia

Azimuth

6.2

Dip-slip overthrust

57
o 0

8 • 8 S t 157. 8 E f
Islands
6 Se~tember 1969 at 14 49 55.9 UT

l5 km

Azimuth of Dip Dip

· 260 75·
Too uncertain

Azimuth Plunge

· 080 15·
'roo uncertain

··

··
··

··
··

··

P Axis

One nodal plane is wel.1. defined, but there is
virtually no constraint over the orientation of the other
nodal plane, whose azimuth of dip can va~y from southeast
through east to north.. 'I'he limi t.ing orientations of the
second nodal plane are shown as dashed lines in Figure 10.

Figure 10

TAxis

Nodal-Plane poles

B Axis

Nodal Planes

Number

Location

Origin Time

Depth

I-Iagni tude (M)

Type

I: SPA
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::JWEL
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]]

]]RIV
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PMG E 0 PGao L M
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-- ---"~ ---- - --- .-----
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Uncertainty

southeast New Gecrgia

Plunge

58
o 08.9 SI' 157.9 E;

Islands

6 September 1969 at 17 08 03.2 UT

10 km

6.4

Dip-slip overthrust

Azimuth

· Azimuth of Dip Dip..
.. 257 75..
.. Too uncertain..
.. Azimuth Plunge·.. 077 15..
.. Too W1certain..

·..

....

·..

·..

..·

..·

....
··
·..

Figure 11

Number

Location

Nodal Planes

Nodal-Plane Poles

Origin Time

Depth

Magnitude (M)

Irype

B Axis

P Axis

TAxis

One nodal plane is well defined, but there is
virtually no qonstraint over the orientation of the other
nodal plane, whose azimuth of dip can vary from southeast
through east to north. The limiting orientations of the
second nodal plane are shown as dashed lines in Figure 11.
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Fig. 11·
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278 22

174 28

Azimuth Plunge Uncer~ainty

039 53 1 x 1

59
o 09.6 S( 151.5 E f D'Entrecasteaux Islands

60 km east of Fergus80n Island

6 January 1970 at 05 ~5 51.8 UT

8 km

6.2

strike-slip

· Azimuth of Dip Dip..

· 048 53..

· 315 86·
· Azimuth Plunge·
· 228 37·
· 135 04·

..
•

....

....

·..
..·

··

··

....

B Axis

Nodal-Plane Poles

Figure 12

Number

Location

Nodal Planes

Origin Time

Depth

Magni tude (M)

Type

One nodal plane of the solution is clearly defined.
The other is restrained by only two stations, RAB and HNR,
whose positions on the focal sphere depend on the P-wave
velocity at the earthquake focus. The tables of Bessonova et
al. (1960), which assume a surface P-wave velocity of 5.6 km/sec,
T'!ere used; they indicated a nodal-plane dip of 53

0
and a

strike-slip solution. If a higher P-wave velocity is assumed
the nodal-plane dip decreases, and the solution changes to
predominantly dip-slip. .

P Axis

TAxis
/

.HNR

T

,SHK
............... JJGUA

AN~"""""""'''']]MAT
, DAV~BAG IlJJ]] COL

PM~u,-LJ]]~1J]] QUE ]]
MAN---- --sNG' i: :fiHL .8KS

HKC C;;6NG]]{?~~~GSC
NDI~OO~SH, 7' POO LAH .'

.MUN (JSPA ' S8A'

/

~WEL
.ADE~ lITAU

BRIV
:-f,, ,

P

I
I

tf..
..

•
Short-period P-wave arrivals were generally emergent,

and probably account for the anomalous short-period polarities
recorded at stations SPA, ADE, and BAG (Fig. l2).

curtis (1973), who used only short-period seismo­
grams, obtained a strike-slip solution of opposite polarity
for the earthquake •

Plotted in Plate 2 •

Fig.12
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IT:LAE

· 60·
0 0 30 km west of· 6.3 S, 154.6 E;•

Bougainville

· 28 March 1970 at 07 45 59.9 UT·
· 64 km·
· 5.9·
· Dip-slip overthrust·
· Azimuth of Dip Dip·
· 207 30·
· 049 62·
· Azimuth Plunge·
· 037 60·
· 229 28·

plotted in Plate 3.

The overthrust solution is consistent with theconcept of subduction of the Solomon Sea Plate at Bougainville.

Although there is only one station in the northeastdilatational quadrant, the solution is reasonably good, asone nodal plane is well defined and the other is constrainedby the orthogonality criterion.

P Axis · 036 15·
T Axis · 238 74·

Azimu.th Plunge Uncertainty

B Axis · 134 09 18 x 2·

Nodal-Plane Poles

Nodal Planes

Origin rr'ime

Depth

Magnitude (M)

Type

Figure 13

Number

Location

OPMG
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029 09

141 65

Azimuth Plunge Uncertainty

295 22 40 x 20

· Azimuth of Dip Dip..
· 233 40·
· 009 59..
.. Azimuth Plunge·
· 053 50..

· 189 31..

··

··
··

· 61..
0 139 .. 1

o
E; Irian J'aya, 300 km· 2.9 S,..

east of Geelvink Bay

· 12 June 1970 at 08 06 16.6 UT·
· 32 km·
· 6.3..
· Dip-slip overthrust·

Figure 14

The solution is clearly overthrust even though thereare no sta,ti(Jns in the southwest dilatational quadrant.

The compressional axis orientation is 029°, which issignificantly different from Le Pichon's (1968, 1970) plate
collision azimuth of 0750~

B Axis

Nodal-Plane Poles

P Axis

TAxis

Nodal Planes

Origin Time

Depth

Magni tude (M)

Type

Number
Location

WAS
I:

gRAB

.PMG

• HNR

DGUA

--

il!AFI

SPA_iBAT

BWEL
I:TAU

:JRIV

N

ADE :J

llMUN

BLEM

...---___ I

SHK MAT
~ :n,:D

~~~C .--------~
SHLII
CHG~.LAH _COL

NDI~OII.QUE ALQI: ':KIP
I£KOD

Plotted in Plate 3.

Fig. 14
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Uncertainty

non-orthogonal

Plunge

Plunge

Too uncertain

Too uncertain

Azimuth

Azimuth

62
o 07.9 S, 158.7 E; Santa Ysabel Island

3 August 1970 at 07 01 11.9 UT

Azim~th of Dip Dip

Strike-slip or dip-slip;

....
....

....

....

....

....

....

....

....

....

: 67 km

: 6.6

··
..·

The solution is extremely poor: there are nostations in the northeast and southeast quadrants; and twostations, HNR ~nd KOU, are anomalous, and introduce a largedegree o£ tmcertainty into the solution •

Nodal-Plane poles

B Axis

Nodal Planes

P Axis

TAxis

Number

Location

Origin Time

Depth

Magnitude (M)
Type

Figure 15

I

N

GUAO MAT
SHKOD

OSEO

BAGa: SHL LAH
COLD

O 0 BKS
CHGOND1D 0 . DUGD 0

a:KOD QUE ALQ:n
LEM[[

@HNR

a:WAB

DRAB

[[PMG

OESA

I

I

..

•

;1 ,t1-L- L-~
___='~_ _1
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Dip

26

66

Plunge

64

24

63
o 010.5 Sf 161.5 E; San Cristobal Island

19 August 1970 at 02 11 09.4 UT

33 km

6.1

Dip-slip overthrust

Azimuth of Dip

112

267

Azimuth

292

087

276 21

068 67

Azimuth Plunge Uncertainty,

182 10 58 x 1

·•

··

··
··
··

··
··

··
··

··

··

··

··

'.·

Nodal-Plane Poles

Number

Location

Origin Time

Depth

Magnitude (M)

Type

Nodal Planes

B Axis

P Axis

TAxis

The solution is poor: the p-wave first arrivals
are generally weak; and, because of poor station distribu­
tion, there is virtually no control on the orientation of
one nodal plane.

Figure 16

:JjAFI

.COl r: K1P

.GSC
DUG•. T

I: SPA

I:SBA

I:KOD

GUA
. _MAT

Ii[SHK
BAG ::I:JHKC

lEM[[

WABli.

OPMG

:DRAB

P
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.,_.~

64
4.6 0 S

1
153.1oE; southeast New Ireland

28 August 1970 at 01 02 48~9 UT

88 km

6.6

Dip·-slip overth:::-ust

Azimuth of Dip Dip

035 30

187 63

Azimuth Plunge

215 60

007 27

196 17

337 69

Azimuth Plunge Uncertainty

103 12 26 x 1

··

··
··

··

··

··

··
··

··

··

Plotted in Plate 3.

Nodal Planes

One nodal plane is reasonably well defined. It is
drawn to pass through RAB, which recorded a short-period
dilatation and a long-period compression. There is little
control over the other nodal plane.

Nodal-Plane Poles

Figure 17

Number

Lbcation

origin Time

Depth

Magnitude CM)

Type

The hypocentre is at the triple junction of the
South Bismarck, Solomon· Sea, and Pacific Plates. The over­
thrust solution is consistent with subduction of the Solomon
Sea Plate. The northeast azimuth of fault plane dip suggests
that the ear-i:.hquake occurred on the border between the Solomon
Sea and Pacific Plates.

\

JJWEL
P Axis ··
T Axis ··

HNR
::II

B Axis ··

P

.SPA

~~MUN .SBAu-:J·X ----

CAN RIV
]]0

DlGUA

SHK.IIMAT

Ar 'P:J ::ISEO

HKC£ NDI, -ILJ ~MSH
CH~lI" :J~=!-~KIP

SNG80UEI1 ::J:JTAB :lALQ DUG
KOU::J :Jp06HI

LEM 1'1 f[ BUL

OPMG

Fig .17
-37-

PNG/B9- 231-16A



Plotted in Plate 3.

Dip-slip overthrust

· Azimuth of Dip Dip·
· 031 60·
· 173 36..
· Azimuth Plunge·
· 211 30..
.. 353 54..

··

: 120 km

: 6.3

~ 65
: 4.10S, 143.0o~f Sepik River plains 90

km southwest of Wewak
: 13 October 1970 at 18 53 30.0 UT

The tectonic significance of the €;arthquake isobscure. It occurred at a depth of 120 km, ~"hich is below thelithosphere, in a zone of hypocentres beneat.'1. the Sepik River.At an azimuth of 016°, the compressional axOs orientation isdifferent from Le Pichon's (1968, 1970) 075 plate co~.lisior.
azimut.h •

The overthrust solution is reasonably well defined.The compressional axis is oriented north-northeast and the
tensional axis is near-vertical.

P Axis · 016 12·
T Axis · 254 68·

Azimuth plunge Uncertainty

B Axis · 110 18 12 x .. l·

Nodal-Plane Poles

Origin Time

Depth
Magni t ude (M)

Type

Nodal Planes

Figure 18

Number

Location

•

I.

NOI

~

b~

/

Fig.IS

PNG/89-231-17A
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25 km northwest of
the Ade1bert Range
at 17 53 09.3 UT

66
o 04.9 S, 145.5 E;

Madang, benea,th
31 October 1970

42 km

7.0
Dip-slip overthrust, non-orthogona1

· Azimuth of Dip Dip·
· 024 72·
· 269 38·
· Azimuth p~unge·
· 204 18·
· 089 52·

··

·..
··

··

··

··

P Axis · 048 19·
T Axis · 164 51·

Azimuth Plunge Uncertainty

B Axis · 306 33·
The solution is non-orthogonal because the RABP-wave arrival, a compression, is in a dilatational quadrant.A better, but still non-orthogonal fit is obtained byassuming a crustal focus, either at a depth shallower than42 km or at a depth of 42 km within a crust thicker than42 km beneath the 1600-m-high Adelbert Range. This solutionis shown in Figure 19. High local Modified Mercalli inten­sities of 8, and possibly 9 (Everingham, 1975a), suggest thatthe focal depth may have been less than 42 km.

Nodal-Plane Poles

Nodal Planes

Origin Time

Depth
Magni tude (M)
Type

Figure 19

Number

Location

p

:JRAB

.ESA

IT:MOM]]GUA

~ANP OMAT
BAG::B~::J _

DAV:! ;:)HKC . DCOl
·CHG:JII!::J~l ~NDI :::...aI LAH 0:

QUE P00:J :J~:ITAB ALQ+
•• SHI \. .

lEM KOD MSH ::J AFI
RAR:::J

[ISPA

--KlG .SSA .WEl.. TAU

A[\E I: .iI~ II:BRS
TOORIVT

WAB!I:

Several anomalous short-period dilatations wererecorded within the central compressional quadrant. A poss­ible reason for the anoma.lous RAB arrival is. that the P-wavepath was refrac~ed along the South Bismarck Volcanic Arc.

The aftershock pattern of the earthquake iselongated on an east-northeast azimuth and suggests strike­slip motion on a vertical plane (Everingham, 1975a). Theoverthrust solution is at variance with the strike-slip
hypothesis.

Plotted in Plate 3.

Fig.19
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Motion on a vertical plane, or horizontal

motion on a slightly inclined plane

059 45

233 45

Azimuth Plunge Uncertainty

326 03 46 x I

67
3.40 8, 135Q60 Ei Irian Jaya, south coast
of Geelvink Bay

8 November 1970 at 22 35 46.7 UT

33 km

7.0

· Azimuth. of Dip Dip·
· 056 90·
· 326 03·
· Azimuth Plunge·
· 056 00·
· 146 87
~

·•

·•

··

·•

·•
··

Nodal Planes

Origin Time

Depth

Magni tude (M)

Type

B Axis

Nodal-Plane Pcles

Figure 20

Number

Location

One plane is vertical and well defined, while one
other, which is almost horizon"tal, has an uncertain orientation
that is due to the absence OL local and regional seismic
stations.

P Axis

TAxis

([MOM

TIPMG

P

DGUA

N

DAV.

SHK
BAG :n ANPD 0 MAT

HKC ::J
SH~ MSH

CH~~.. TAB DCOl
QUE--":":":';~.·

SNG. ~.. . BKS]] DKIP
KOD. SHI

poa

LEM. :I:~~:~...OAFIOHNR

SBAI,; . WEl

T .MUN TAU
:J 11:

ADE. BRS

The solution may represent movement on either a
vertical or roughly horizontal fault plane.

Plotted in Plate 3.

Fig. 20
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Uncertainty

26 x 14

09

76

Pl'LUlge

11

201

327

Azimuth

110

Dip-slip overthrust

6.1

68
o 04.1 S, l42.9~; sepik River plains

105 km southweat of Wewak
28 November 1970 at 20 22 50.6 UT
114 km

.. Azimuth of Dip Dip..

.. 035 38..
.. 191 54..
.. Azimuth Plunge..
.. 215 52..

· 011 36•

....

....

....

....

..
•
....

....

....

....

Although only one dilatation is plotted in the north­east quadran"t , the solution is clearly overthrust. The compress­ional axis is almost horizontal and oriented NNE-SSW , significant­ly different from Le Pichon' s (1968 I 1970) 075
0

azimu"th of
major plate collision.

B Axis

Figure 21

Nodal-Plane Poles

Nodal Planes

P Axis

TAxis

Origin Time

Depth

Magnitude (M)
Type

Number

Location

DRAB

/

lIAFt

:JALQ

DCTA

:J COL

_SPA
I!SBA

llWEL
I:MCQ

[[ADE

SHK
ANP :I[JMAT

:J
DAV ::J M~ __BAG

SH.---:JHKCLAH
CHG.~. :JMSH

NDI~ T
QUE KOD:i~SHI

:JLEM PGa

Plotted in Plate 3.
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· 69·
0 0 San Cristobal Island10.5 S, 161.4 E;

· 29 December 1970 at 02 26 12.2 UT·
· 72 km·.. 6.9..
· Dip-slip overthrust..

· Azimuth of Dip Dip·
· 056 46·
· 244 44·
.. Azimuth Plunge..

· 236 44..

· 064 46·

Plotted in Plate 3.

P Axis · 060 00·
T Axis · 150 86·

Azimuth Plunge Ur..certainty

B Axis · 329 03 5 x 1..

Figure 22

Origin TirLle

Number

Location

Nodal Planes

Depth

Magnitude (M)

Type

Nodal-Plane Poles

The solution is fairly tight, although there is only
one station in the northeast dilatational quadrant. The com­
pressional axis is horizontal, and r.he solution is consistent
with a collision between the Austral~an Plate and the Pacific
Plate in the southeast Solomon Islands.

HNR

pvc
11:

::JAFI
::JR/\R

BNOU

:JI WEL

.SPA
_SSA

:JIMUN

:::JIt\DE

N

DCTA

I:MOM ::JGUA

\
BAG :JlSHK COL

MAN I~HKC • BKS :J!'.<IP
[[WAS DAV::J ••SHL DUG. B[JGSC

CHG --==-~MSH
NDI~::J --; QUE ::JALQ

SNG POO
L.EM::J KOD T

LAT[[

RAB]]

PMGO

Fig.22 -47-
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· 70•
0 0 Ix:ian Ja.ya, 400 km east· 3.1 S, 139.7 E;•

of Geelvink Bay

· 10 January 1971 at 07 17 03.7 UT·
· 33 km·
· 8.0•

· Dip-slip overthrust·

· Azimuth of Dip Dip·
· 034 66·
· 238 26·
· Azimuth Plunge·
· 214 24·
· 058 64·

The earthquake was felt with intensity 7 in Papua New
Guinea_near the Irian Jaya border•

P Axis · 042 20·
T Axis · 194 68·

Azimuth Plunge Uncertainty

B Axis · 208 09 42 x 10·

Although the station distribution is inadequate,
there are no stations in the southwest dilatational quadrant,
and ther.~ is considerable uncertainty in the 0rientation of
the B axis, a solution has been obtained.

Nodal-Plane Poles

Origin Time

Depth

Magnitude (M)

Type

Figure 23

Number

Location

Nodal Planes

...

~MOM

PMG·•

P

_CTA

DGUA

£ASP

-_--1 -----

.OAVSAG.AN. ~O.MAA.TT

SHL .. ~
CHG.IlILAH . 8KS 'L .

NOI ~I!IMSH . III 1:K
,P

SNGII~ DUG:J.,
KOD 11 TAB :HALO

SHI

. LEM:l1;j :J811L _ AF.I
POO LQUE RAR::J ~

lIlSPA CIIHNR .
T 9IIS8A

::::IMUN TAU :JWEL

AOE::J • !5RIV

The compressional axis orientation is roughly
northeast.

Plotted in Plate 3.

Fig. 23
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::JCTA

IlSBA
JJWEL 084 66

326 12

Azimuth Plunge Uncertainty

233 20 29 x 15

71
9.6°8, 151.40 E f D'Entrecasteaux Islands

25 January 1971 at 00 18 26.1 UT

38 km

6.3

Dip-slip normal

· Azimuth of Dip Dip·
· 172 38·
· 309 60·
· Azimuth Plunge·
· 352 52·
· 129 30·

··

··

··

··

··

··

Plotted in Plate 3.

Figure 24

P Axis

TAxis

Nodal-Plane Poles

B Axis

Nodal Planes

Number

Location

Origin Time

Depth

Magnitude (M)

Type

Despite the large unceLtainty of the B-axis orien­
tation, the solution is clearly a normal fault oriented
northwest. It is consistent with the hypothesis that the
Solomon Sea Plate is rr~ving away from the Australian Plate in
a northwesterly direction and opening the Woodlark Basin.

a:pvc

JJNOU//
:f:.

I:KOU

:DAFI
P

a:8UL

]]MUN
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~

a:MAT

HKC
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'.
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72
10.40S, 161.30 E; San Cristobal Island

26 February 1971 at 04 55 50.0 UT

90 km

6.5

Dip-slip overthrust

.. Azimuth of Dip Dip..

.. 162 50..

· 311 44..
.. Azimuth Plunge..
.. 342 40..
.. 131 46·

....

·•
·•

....

....
·..

P Axis .. 146 03..
T Axis .. 045 74·

Azimuth Plunge Uncertainty

B Axis .. 237 15 48 x 20..

The solution is .poor with a large B-axis uncertainty
due to inadequate stativp." distribution.. The compressional axis
is oriented southeast, parallel to the Solomon Islands chain,
and nearly at right-angles ~o the compre~~~~nal axes of two
other San Cristobal earthquakes (Nos. 63 and 69) •

Figure 25

Nodal-Plane Poles

Nodal Planes

Number

Location

Origin Time

Depth

Magnitude (M)

Type

N

:DRAB

E;:SA:D DPMG

If..

Fig. 25

..
•

•

PNG!B9-231-24A
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'J~he horizontal tensional axis of the normal faultsolution is oriented south-southeast, roughly parallel to theRamu-~~rkham valley rather than orthogonal to it.

The solutio~ is reasonably good except for theanomalous KIP compresl>ion in the central dilate::. tional quadrant:however, its arrival is masked by roicroseisms. '

, )

uncertainty

13 x 1

62

08

plunge

25

· 73•
0 0 Ra-mu valley· 5.7 S, 145.4 E~·

· 13 March 1971 at 19 12 25.0 urn• ....

oo 118 km•
.. 6.5..
· Dip-slip norma·l·
oo Azimuth of Dip Dipoo

oo 182 60..
· 312 41s

oo Azimuth Plunge·.. 002 30..
.. 132 49..

·oo

··
051

161

Azimuth

: 256B Axis

Nodal-Plane Poles

P Axis

TAxis

Nodal Planes

Figure .26

Number

Location

Origin Time

Depth

Magnitude (M)

Type

Plotted in Plate 3.

Fig. 26
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74
o 05.5 Sf 153.9 Ej 40 km west of northern

tip of Bougainville

14 July 1971 at 06 11 29.1 UT

47 km

8.0

Dip-slip overthrust

· Azimuth of Dip Dip·
· 081 54·
· 206 52·
· Azimuth Plunge·
· 261 36·
· 026 38·

·•
·•

··
··
··

P Axis · 052 01·
T Axis · 322 58·

A~imuth Plunge Uncertainty

B Axis .. 145 32 6 x 1·
The earthquake was the first of two M8 earthquakes

in July 1971 which generated tstmamis within the Solomon Sea
and caused damage in New Britain (Everingham, 1975b). The
overthrust solution is well constrained by the station distri­
bution, and is consistent with the Solomon Sea Plate under­
thrusting the Pacific Plate in a north-northeasterly direction
on an easterly dipping fault plane.

Nodal-Plane Poles

Nodal Planes

Origin Time

Depth

Magnitude (M)

Type

Figure 27

Number

Location
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RAR ::1::1

]]CTA

.SPA
:::JMUN • SSA

ADE T~rl!CQ ]I WEL

TO~A~RIV NOU£ IT/fii RAB

IT BRS ~O_U..,::,.",--l...,::J------=---::-

8GUA

::IMAT
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DAV:J LAH MSH
:1::1

'."'j. ~,.::JTAB
KOD I SHI

BLEM QUE
POO

DPMG

(ILAT

[[WAS

Plotted in Plate 3.

It.-
'.

•

... .

-57-

Fig. 27"•.



· 19 July 1971 at 15 37 46.1 UT·
· 33 km·
· 6.0·
· Dip-slip normal, non-orthogona.:.·

· Azimuth of Dip Dip·
· 201 54·
.- 313 62·
· Azimuth Plunge·
· 021 36·
· 133 28·

: 75

: 5.50 S, 1~0.6oE( within the South
Bismarck Volcanic Arc, north New
Britain coa3t

Number

Figure 28

Origin Time

Depth

Magnitude (M)

Type

Nodal-Plane Poles

Nodal Planes

Ir;:)cation

The earthquake occurred at normal depth within the
South Bis~arck Volcanic Arc, above the inclined Benioff zone.
The solution is essentially dip-slip normal, with the ten­
sional axis horizontal and oriented north-northwest, orthogonal
to the volcanic arc.

]]AFI

JJADE
~RIV

I:KI.JiJ
. ---- P Axis 080 48

-x ··
T Axis · 345 05·

JlCTA
Azimuth Plunge Uncertainty

B Axis · 250 40·

N

:IGU/+
ANP ':I MAT

8AG::B~KC
CHG:J ~AH

SNG:D" TITI QUE P
K>D POO

LEM

The P-wave arrivals were generally weQk, so that the
final station distribution is sparse. The sho' ; period KOU and
HNR arrivals are close to but on the wrong side of a nodal
plane, and render the solution non-orthogonal.

Plotted in Plate 3.

Fig. 28
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P Axis · 186 19·
T Axis · 062 58·

Azimuth Plu.71.ge Uncertainty

B Axis · 285 24·
The solution to t~..c second M8 earthquake in 1971 in

the north Solomon Sea (Everingham, 1975b) is an overthrust
oriented north-south. The RAB arrival, which is on the wrong
side of a nodal ,plane, renders the solution non-orthogonal.
However, the uncertainty in the position of RAB on the focal
sphere is sufficient to explain the anomaly.

1971 at 01 23 21.3 UT

o153.2 E; 10 km east of southeast
New Ireland

76
o4.9 S,

tip of

26 July

48 km

800
Dip-slip overthrust, non-orthogonal

· Azimuth of Dip Dip·
· 205 68·
· 332 34·
· Azimuth Plunge·
· 025 22·
· 152 56•

··

··
··

Nodal-Plane Poles

Nodal Plane.s

Origin Time

Depth

Magnitude (M)

Type

Figure 29

Number

Location

OHNR

_MAT

HKC CO
BAG•• MSH :J L
POc?~QUE KIPI1T

SNG. :JI__::JTAB

-KODSH1
.LEM

. DAV.'.::1 BUL

"'- RAR:J, :JIAFI

]]M~l1~~A
ASPII ADE WEl:":DJ(.

O~TAU ~'-PVC
TOO~..LLURIV . ..

CAN
[[BRS

If the solution represents underthrusting of the
Solomon Sea Plate beneath the Bougainville Trench, the
direction of motion is about the same as for the first M8
earthquake (No. 74), but the fault plane dips northwest instead
of east.

Plotted in Plate 3.

Fig.29

pNG/89-231-28A
-61-



Plotted in Plate 2.

77
o 04.0 S, 146.1 E( Bismarck Sea seismic

lineation 30 km north of Long Island

23 August 1971 at 04 08 02.0 UT

33 km

6.0

Strike-slip

· 031 00·
· 121 00·

Azimuth Plunge 'Jncertainty

· 90 30 x 6·

· Azi::.nuth of Dip Dip·
· 076 90·
· 346 90·
· Azimuth Plunge·
· 256 00·
· 166 00·

··

··
··

·•

·-

··

B Axis

Figure 30

Nodal-Plane Poles

If the nodal plane trending west-southwest is the
fault plane, tile solution represents ~inistral shear move-
ment on the Bismarck Sea seismic lineation- The west-southwest
trend differs from the west-northwest and northwesterly to
westerly trends of the presumed fault planes of other earth­
quakes on the lineation (Nos. 19, 40, 45, 47, Ripper, 1975;
Nos. 51, 80).

The solution is clearly strike-slip, but is not
particularly good. Although one station, GKA, is anomalous,
its P-wave arrival is weak and suspect, and it has been
ignored in the solution.

Number

Location

Nodal Planes

Origin Time

Depth

Magnitude (M)

Type
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TAxis
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Fig.30
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The earthquake occurred beneath the Solomon Sea sideof the New Britain Trench. The tensional axis is almost hori­zontal, and oriented north-northwest.

The solution is reasonably good except for the BRSarrival, which is an apparent dilatation well within a zone ofcompressions. The solution is consistent with the hypothesisthat normal faulting occurs in the oceanic lithospheric plate(in this case, the Solomon Sea Plate) as it downturns beneaththe adjoining plate (the South Bismarck Plate) and volcanic
arc.

· 288 62·
164 16

Azimuth Plunge Uncerta.inty

068 21 28 x 1

Solomon Sea 50 km
New Britain

Azimuth of Dip Dip

011 34

148 64

Azimuth Plunge

191 56

328 26

14 September 1971 at 05 20 29.3 UT
33 km

6.6

Dip-slip normal

78

6. 5oS, 151. 5 0 E ;
south of Pomio.,

··

··

P Axis

TAxis

B Axis

Nodal-Plane Poles

Nodal Planes

Figure 31

Number

Location

Origin Time

Depth

Magnitude (M)

Type
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Plotted in Plate 3.
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N

329 61

200 17

Azimuth Plunge Uncertainty

103 20 1 x 1....

....

.. 79..
0 0 Markham valley 20 km.. 6.5 S, 146.6 Et· northwest: of Lae

· 25 September 1971 at 04 36 14.0 UT..
· 115 km·.. 6.9..
.. Dip-slip normal..

.. Azimuth of Dip Dip..

.. 048 33·

.. 183 66..

.. Azimuth Plunge·.. 228 57..
.. 003 24·
..·

Plotted in Plate 3 •

The normal solution at intermediate depth below theMarkham valley is at variance with the concept that the·north~ern margin of New Guinea is a collision zone in the north-southcompression. The tensional axis of the solution is almosthorizontal, and roughly at right-angles to the Markham valley.One station, MCQ, is anomalous, but it is close to a nodal
plane.
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80
o 03.2 S, 148.1 E; Bismarck Sea seismic

lineation north of Umboi Island

27 September 1971 at 22 20 03.2 UT

33 km

6.1

Strike-slip

· Azimuth of Dip Dip·
· 123 84·
· 214 76·
· Azimuth Plunge·
· 303 06·
· 034 14•

··

·•
··

··
·•

·•

Plotted in Plate 2.

The solution is reasonably good with stations in all
quadrants. The solution is sinistral if the nodal plane trend­
ing west-northwest is the fault plane.

Figure 33

Nodal-Plane Poles

Nodal Planes

Origin Time

Depth

Magnitude CM)

Type

Number

Location

I

]]KIP

]]HNR P Axis 079 08··
T Axis · 347 15·

11eTA
Azimuth Plunge Uncertainty

B Axis · 194 75 21 x 8·
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N Figure 34

81
o 05.5 S, 153.9 El 40 km west of northern

tip of Bougainville
28 October 1971 at 15 13 37.8 UT

· Azimuth of Dip Dip·
: 028 64

· '153 40•

· Azimuth Plunge·
· 208 26..

· 333 50·

·•
··
·..
: 120 km

: 6.6

: Dip-slip overthrust

The earthquake occurred at the same epicentre as theM8 earthquake of 14 July 1971 (No. 74) but at a greater depth.

P Axis · 005 13·
T Axis · 225 59·

Azimuth Plunge Uncertainty

B Axis · 103 28 1 x 1·
The solution is tight, and is constrained by stationsMOM, MAT, NOD, eTA, and PMG. The solution is consistent with anorth-northeasterly dipping fault plane, but the correspondingazimuth of motion is north-northwest.
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plotted in Plate 3.
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Gazelle ~eninsula, New

Predominantly strike-slip

· Azimuth of Dip Dip·
· 149 66·
· 255 60·
· Azimuth Plunge·
· 329 24·
· 075 30·

··

··
·•

: 109 km

: 6.3

82
o 04. 7 S, 151. 9 E;

Britain
: 30 December 1971 at 13 39 37.4 UT

The B axis of the solution plunges at an angle of50 0 , so that the solution is predominantly strike-slip. Theminor component is dip-slip normal.

The hypocentre is within the northwest-dippingBenioff zone, but the solution is not consistent with subductionof the Solomon Sea Plate beneath New Britain.
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Figure 35
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CONCLUSIONS

Reasonably good focal mechanism solutions have been
obtained for 28 out of 34 earthquakes that occurred in the
New Guinea/Solomon Islands region between January 1969 and
December 1971. Seven are strike-slip and 21 dip-slip; of
the dip'-slip solutions, 13 are overthrust, seven are normal,
and one nas one vertical and one horizontal nodal plane.

Three damaging earthquakes occurred in Papua New
Guinea in 1970 and 1971: one 25 km northwest of Madang on
31 October 1970 (No. 66) at a depth of 42 km; and two in the
northeast Solomon Sea, both of magnitude M8, on 14 July 1971
(No. 74) at a depth of 47 km and on 26 July 1971 (No. 76) at
a depth of 48 knl. The focal mechanism solutions of the
three earthquakes are dip-slip overthrust, with compressional
axes dipping northeast, northeast, and south respectively.
The solution to another high-magnitude earthquake - the M8
earthquake in Irian Jaya on 10 January 1971 (No. 70), which
was felt strongly in western Papua New Guinea - is also
overthrust, again with the compressional axis dipping roughly
northeast.

Three dip-slip normal solutions with horizontal
tensional axes were obtained in different environments of the
New Britain/Bougainville arc-trench system: earthquake No. 52
occurred at a depth of 403 km in the Benioff zone 20 km north­
west of Buka Island; earthquake No. 75 occurred at a depth of
33 km on the north coast of New Britain within the South
Bismarck Volcanic Arc; and earthquake No. 78 occurred at a
depth of 33 kIn on the Solc~on Sea side of the New Britain
Trench.

Solutions to two earthquakes in the D'Entrecasteaux
Islands - one strike-slip (No. 59), the other dip-slip (No. 71)
- support Johnson & Molnar's (1972) northwest azimuth of motion
of the Solomon Sea Plate with respect to the Australian Plate.

Focal mechanisms of porthern New Guinea earthquakes
indicate the complex~ty of the region. Solutions to two earth­
quakes at depths of 120 and 114 km (Nos. 65 and 68) beneath the
Sepik River plains are overthrusts. Two earthquakes at depths
of 118 and 115 km (Nos. 73 and 79) beneath the Ramu-Markham
valley have dip-slip normal solutions with near-horizontal
tensional axes. Of two earthquakes beneath the New Guinea
coast north of the Ramu-Markham valley, onp- at a depth of
42 km has an overthrust solution (No. 66), and the other at
113 km has a strike-slip solution (No. 54) whose motion was
sinistral if the nodal plane parallel to the coast was the
fault plane. The solution to an earthquake at a depth of
206 km beneath the Long Island volcano (No. 50) is overthrust.
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Focal mechanisms of earthquakes in the Bismarck Sea
seismic lineation are strike-slip (Nos. 51, 77, 80), but the
'nodal planes are not parallel to the lineation, or to each
other.
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TABLE 1
~

HYPOCENTP~S OF THE EARTHQUAKES EXAMINED IN THIS REPORT-

No. Yr Mn Dy Hr Mi Sec h (km) Lat Os Long °E M

49 69 01 05 13 26 39.9 47 8.0 158.9 7.1

50 69 03 10 06 54 17.6 206 5.6 147.2 6.4

51 69 04 16 01 22 47.5 39 3.5 151.0 6.4

52 69 05 31 23 56 21.6 403 4.9 154.2 6.1

53 69 06 14 03 22 56.8 62 7.9 159.0 6.6

54 69 06 24 03 29 17.3 113 5.8 146.8 6.0

55 69 07 29 01 55 20.4 6 3.4 144.8 5.9

56 69 08 26 16 58 02.3 59 5.8 151.2 6.3

57 69 09 06 14 49 55.9 15 8.8 157.8 6.2

58 69 09 06 17 08 03.2 10 8.9 157.9 6.4

59 70 01 06 05 35 51.8 8 9.6 151.5 6.2

60 70 03 28 07 45 59.9 64 6.3 154.6 5.9

61 70 06 12 08 06 16.6 32 2.9 139.1 6 • :~

62 70 08 03 07 01 11.9 67 7.9 158.7 6.6

63 70 08 19 02 11 09.4 33 10.5 161.5 6.1

64 70 08 28 01 02 48.9 88 4.6 153.1 6.6

65 70 10 13 18 53 30.0 120 4.1 143.0 6.3

66 70 10 31 17 53 09.3 42 4.9 145.5 7 .. 0

67 70 11 08 22 35 46.7 33 3.4 135.6 7.0

68 70 11 28 20 22 50.6 114 4.1 142.9 6.1

69 70 12 29 02 26 12.2 72 10.5 161.4 6.9

70 71 01 10 07 17 03.7 33 3.1 139.7 8.0

71 71 01 25 00 18 26.1 38 9.6 151.4 6.3

72 71 02 26 04 55 50.0 90 10.4 161.3 6.5

73 71 03 13 19 12 25.0 11 5.7 145.4 6.5

74 71 07 14 06 11 29.1 47 5.5 153.9 8.0

75 71 07 19 15 37 46.1 33 5.5 150.6 6.0

76 71 07 26 01 23 21.3 48 4.9 153.2 8.0

77 71 08 23 04 08 02.0 33 4.0 146 .. 1 6.0

78 71 09 14 05 20 29.3 33 6.5 151.5 6.6
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'i Os 0No. Yr Mn Dy Hr Mi Sec h(km) Lc~t Long E M
I,.

79 71 09 25 04 36 14.0 115 6,,5 146.6 6.9

80 71 09 27 22 20 03.2 33 3,,2 148.1 6.1

81 71 10 28 15 13 37.8 120 5.5 153.9 6.6

82 71 12 30 13 39 37.4 109 4.7 151.9 6.3
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where o
1

2

4

5

7

8

9

( )

TABLE 2

THE EARTHQUAKE P-WAVE POLARlTlES

compression, short-period and long-period

compression, short-period

compression, long-period

dilatation, short-period; compression, long-pericd

compression, short-period; dilatation, long-period

dilatation, long-period

dilatation, short-period

dilatation, short-period and long-period

polarity is not completely clear owing to
eithermicroseisms or a poor quality
seisme>gram
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Earthquake No. Earthquake No.

Stn 49 50 51 52 Stn 49 50 51 52

ADE 0 9 0 1 LEM 9 9 1

AFI 9 0 7 8 MAN 9 2 2 0

ALQ 9 NAT 9 0 2 9

ANP 7 2 2 MSH 7

BAG 9 0 0 0 MUN 0 9

BKS 9 7 NDI 9 0 0

BRS 8 NOU 1 1 8

BUL 8 8 PMG 0 9 2 0

CHG 9 0 4 POO 7 0 0 8

COL 9 0 2 9 PVC 0 9 9

CTA 0 9 0 0 QUE 9 1 1 8

DAV 7 2 7 RAB 0 0 9

ESA 2 7 2 RAR 7 2 8

GRK 1 RIV 0 9 2 8

GUA 9 1 0 (0) SBA 0 2 2 8

HKC 9 2 0 ( 1) SHI 7

HNR 0 0 7 0 SHK 9 2 0 8

KIP 9 1 ( 1) 8 SHL 9 2 4 8

KLG 1 SNG 9 7

KOD 9 1 SPA 0 4 0

KOU 1 8 TAB 7

LAE 1 8 WAB 1

LAH 7 WEL 0 0 2 9
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Earthquake No. Earthquake No.

Stn 53 54 55 56 Stn 53 54 55 56

ADE 1 1 0 LAE 1

AFI 1 (8) LAH 0 0 0

ALQ (8) LEM (8) 8 1

ANP 7 2 MAN 1

BAG 9 0 MAT 9 0 0 0

BKS 8 MEK 8

BRS 1 8 1 MOO 8 8 1

BUL 8 1 NDI 0

CHG 8 0 NOU 0 2

COL 9 0 0 0 PMG 9 0 7 9

CTA 0 8 9 POO 9 8 2 2

DAV 7 7 7 2 PVC 0

ESA 7 7 0 QUE 9 0 0 0

GRK (8 ) RAB 9 0

GUA 9 2 0 RIV 0 2

HKC 7 0 SBA 1 1 0

HNR 0 9 0 7 SHK 5 0 ( 1) 2

KIP 1 (8 ) 1 SHL (0) 0

KLG 1 8 SPA 1 1 1 0

KOD 7 2 WAB 8

KOU 1 8 WEL .'2
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Earthquake No. Earthquake No.

Stn 57 58 59 60 Stn 57 58 59 60

]., DE ( 7) 4 0 MAN 7 2

AFI 2 2 1 MAT 0 0 7 0

ALQ 2 ( 1) MSH 7

ANP 7 7 7 2 MOO 7 0 0

BAG 7 9 5 0 NDI 2 2 9 0

BKS 0 2 0 NOU 1

BRS 8 1 PMG 9 9 7 9

CHG 7 7 0 POO (0) 9 0

COL 0 0 7 PVC 1

CTA. 7 QUE 9 0

DAV 7 '") RAB 7 7 2 0.c.

DUG 0 RAR 2 1

ESA 9 9 RIV 7 7 0 0

GSC 2 1 SBA 2 (0) 0

GUA 2 2 7 2 SEO 2 2

HKC 7 7 7 0 SHK 2 2 7

HNR 0 2 0 9 SHL 0 0 9 0

KIP 2 1 SNG 7 7 7

KOD 7 9 SPA 1 1 4 0

KOU 1 TAU 2 1

LAE (8) WAB 8 1

LAH 0 2 9 0 WEL 2 2 0

LEM 9 7 9 0
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Earthquake No. Earthquake No.

Stn 61 62 63 64 Stn 61 62 63 64

ADE 2 1 ( 8) MAT 7 9 0 0

AFI (0) (2) MEK 8

ALQ 1 7 2 MOM 1

ANP 2 MSH 2

BAG 8 (2) MUN 2 (8) 2

BKS 9 2 NDI 0 9 0

BRS 8 PMG 0 8 9 9

BUL 1 poo 0 2

CAN 7 QUE 0 9 0

CRG 0 9 0 RAB 0 9 7 4

COL 0 9 (0) 0 RIV 2 (0) 9

DUG 9 0 2 SBA 0 1 1 0

ESA 9 SEa 0 9 2

GSC f) SHI 2

GUA 9 9 (7 ) 0 SHK 7 9 1 0

HKC (2) ( 2) 1 SHL 0 9 0

HNR 0 2 9 7 SNG 0

KIP ( 1) (1) 2 SPA 0 ( 1) 1 0

KOD 1 8 ( 1) 2 TAB 2

KOU 8 TAU ( 1) 1

LAH 0 9 2 WAB 1 8 8

LAT 8 WEL 0 7

LEM 0 (8) (8) 0
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Earthquake No. Ea.rthqu~ke No.

Stn 65 66 67 68 Stn 65 66 67 68

ADE ( 1) 1 0 (8) MAT 0 9 9 4

AFI 2 9 2 MCQ 1

ALQ (8) (2 ) MEK 1

ANP 2 2 7 2 MOM (8) 8 (8) (8)

BAG 2 2 0 0 MSH 2 2 2 2

BKS 7 MUN 2 Q 0 2

BRS 1 1 1 NDI 0 2 0 2

BUL (2) PMG 9 0 7 7

CHG 0 2 0 0 P00 2 2 0 2

COL 0 9 9 2 QUE 0 4 0 0

eTA 9 0 9 RAB 7 2 9

DAR 1 RAR 2

DAV ') 2 0 2 RIV 2&..

ESA 9 0 SBA 0 0 0 0

GKA ( 1) SHI 0 2 0 2

GUA 7 9 SHK 2 9 2

HKC 2 2 2 2 SHL 0 0 0 0

HNR 2 0 9 2 SNG 2 0

KIP (2 ) (9) SPA 0 4 0 0

KLG 1 8 TAB 2 2

KOD 0 0 0 2 TAU 0 2

LAH 0 4 0 0 ~OO 1 0

LEM 2 0 0 2 WAB (8) 8 1

MAN 0 WEL 1 0 7 2
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Earthquake No. Earthquake No.

Stn 69 70 71 72 Stn 69 70 71 72

ADE 2 2 7 0 LEM 2 2 0

AFI 2 0 7 MAN 2

ALQ " 2 MA'!' 9 (8) 1/..

ANP 0 MOM ( 1) 8

ASP 1 1 MSH 2 2

BAG 2 0 0 MUN 2 2 7 1

EKS 0 0 1 NDI 2 G 1

BRS 8 NOU 0 7 8

BUL 2 (8) 8 PMG 9 0 2 9

eRG 0 0 '7 0 POO 2 0 9 0

COL 0 1 PVC 1 8

CTA 9 0 2 0 QUE 0 2 7 1

DAV 2 0 2 ME 7 2 ( 7)

DUG 0 2 RAR 2 2

ESA 7 RIV 0 0 7

GKA (8 ) SBA 0 0 7

GSC 4 SHI 0

GUA 2 9 2 SHK 2

HKC 2 2 2 SHI, 0 Cl 9

HNR 7 0 SNG 2 0 0

KIP (2 ) ( 1) SPA 0 0 1

KOD 0 10 7 0 TAB 2

KOF 1 1 TAU 0 1

LAH 0 9 WAB 8 (1) 8

LAT 8 WEL 2 2 7
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\
E~..hqUake No. Earthquake Ne.

Stn 73 74 75 76 Stn 73 74 75 76

ADE (1) \0 (7 ) 9 NAT 9 2 2 0

AFT (8) Q (7) 2 MCQ ( 1)

ANP 0 2 f10M 1

ASP 1 8 1 8 MSH ,- 2 2:J

BAG (9 ) 2 (2) 0 MUN 0 2 7

BKS ( 8 ) NDI 9

FRS (8) 8 NOU 8 1

BUL (8) 2 PMG 0 9 0 9

CAN 1 0 7 POD Q 2 (7) 2,.,

CHG 7 (2) PVC 8 1

COL 9 2 2 QUE 9 0 (7) 0

CTA 7 2 RAB 9 7 5 0

DAV 7 2 0 RAR 2 2

ESA (0) 9 9 RIV 2 2 7

GUA 0 2 SBA 0 0

HKC 9 2 2 0 SHI 9 0 0

HNR 2 2 5 9 SNG 9 0 7 0

KIP ( 1) 0 0 SPA 0 2

KOD 9 0 7 0 TAB 7 2 2

KOU 1 1 TAU 1 2 7

LAH 7 2 ( 7) 0 TOO 0 0 9

LAT 1 8 (8) 7 WAB 8 8 (1)

LEM 7 0 ( 7) 0 WEL 9 2 7

MAN 9



Earthquake No. Earthquake No.

Stn 77 78 79 80 Stn 77 78 79 80

AOE 7 9 0 !-AT ( 1)

AFI 2
.,

9 LEM 9 9 (7 )I

ALQ I.) 9 LUG 1 1

ANP 2 7 MAT 7 7 9 2

ASP 8 MCQ 8
"

BAG 0 9 9 2 NOM 1

BKS 9 MUN 7 9 0 (7 )

BRS 8 NOI 0

BUL 8 NOU 7

CRG 2 ::- 7 2 PMG 9 9 0 2J

COL (7 ) 9 9 PNB 1

CTA 9 0 0 POO 2

DAV 2 7 9 2 PVC 1 1 8.....

DUG 9 7 QUE 0 9 9

ESA 0 9 RIV 7 2 0 (2)

GKA ( 1) SBA 7 9 0

GSC 8 SHl: 9 9

GUA 9 9 9 0 SHL 0 9 9 2

HKC 2 7 9 2 SNG 0 9 9

HNR 2 2 2 7 SPA 9 8

KAV (1) 1 8 TAU 7 (2) 0

KIP 9 (7 ) TOO '" 2I \J

KOD 1 NAB 8 (8 ) 8 8

IAH 2 9 9 (2) WEL (2) 0 2
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Eo.rthquake No. Earthquake N() •

Stn 81 82 Stn 81 82

ADE 2 ( 1) KOU 1

AFI 2 LAH 0

ANP 2 7 LEM 2 1

ASP 1 MAT 2 9

BAG 0 9 MO~~ ( 1)

BKS (8) r-:1UN 2

BRS 1 NOU 7

BUL 8 Pr.'iG 9 9

CAN ( 1) QUE 2 9

CRG 0 9 RAB 9

COL 2 9 RIV 2 0

CTA 2 9 SBA (2) (8)

DUG 8 SHI 2

ESA 9 9 SHL 0

GUA 9 SNG 2

HKC 2 SPA 0 8

HNR 0 TAU 2 1

KAV 1 TOO 0

KLG 1
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TABLE 3

FOCAL MECHANISM SO~UTlONS rOR THE EARTHQUAKE~

The azimuth of the direction of maximum dip (orthogonal to the strike)
and the dip of each nodal plane are tabulated below. Azimuth and
plunge of the B, P, and Taxes and the approximate solid angle of
uncertainty of the B axis are listed in degrees.

SS - strike-slip DS - dip-slip NO - non-orthogonal

NODAL PLANESNO.

Az of
dip

Dip Az of
dip

Dip Az

B AXIS

PI Unc

P AXIS

Az PI
TAXIS

Az PI
TYPE

49

50

51

52

53

54

333

209

219

263

144

130

28

68

81

63

89

85

206

332

308

121

221

72 289 20

36 287 26

85 245 80

32 182 17

See discussion

84 183 82

21 x 6

1 x 1

8 x 2

NO

NO

055

187

083

051

085

58

19

06

67

01

189

066

173

277

354

23

57

01

17

08

DS

DS

SS

DS

SS

See Discussion

56

57

58

59

60

61

250

260

257

048

207

233

54

75

75

53

30

40

114

315

04~

009

45 178 24

See discussion

See discussio!'l.

86 039 53

62 134 09

S9 295 22

28 x 18 270

1 x 1 278

18 x 2 036

40 x 20 029

05

22

15

09

all

174

238

141

66

28
-. A
1':2:

65

DS

DS

DS

SS

DS

See discussion

NO

58 x 1

26 x 1

12 x 1

62

63

64

65

66

67

68

69

70

71

112

035

031

024

056

035

056

034

172

26

30

60

72

90

38

46

66

38

267

187

173

269

326

191

244

238

309

66

63

36

38

03

54

44

26

60

182 10

103 12

110 18

306 33

326 03

110 11

329 03

308 09

233 20

276

196

016

048

46 x 1 059

26 x 14 201

5 x 1 060

42 x 10 042

29 x 15 084

21 068

17 337

12 254

19 Ip4
45 233

09 327

00 150

20 194

66 326

67 DS

69 DS

68 DS

51 DS

45 DS

76 DS

86 DS

68 DS

12 DS
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NO. NODAL PLANES B AXIS l? AXIS TAXIS TYPE

Az of Dip Az of Dip Az PI Unc Az PI Az PI
dip dip

72 162 50 311 44 237 15 48 x 20 146 03 045 74 DS

73 182 60 312 41 256 25 13 x 1 051 62 161 08 DS

74 081 54 206 52 145 32 6 x 1 052 01 322 58 DS

75 201 54 313 62 250 40 NO 080 48 345 05 DS

76 205 68 332 34 285 24 NO 186 19 062 58 DS

77 076 90 346 90 90 30 x 6 031 00 121 00 SS

78 011 34 148 64 068 21 28 x 1 288 62 164 16 DS

79 048 33 183 66 103 20 1 x 1 329 61 200 17 DS

80 123 84 214 76 194 75 21 x 8 o7~) 08 347 15 SS

81 028 64 153 40 103 28 1 x 1 005 13 255 59 DS

82 149 66 255 60 207 50 .7 x 5 022 42 112 03 SS
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APPENDIX

~EISMOGRAPlt STATION ABBREVIATIONS

ADE

AFI

ALQ

ANP

ASP

BAG

BKS

BRS

BUL

CAN

CHG

COL

CTA

DAR

DAV

DUG

ESA

GKA

GRK

GSC

GUA

HKC

HNR

KAV

KIP

KLG

KOD

KOD

LAE

LAH

LAT

Adelaide

Afiamalu

Albuquerque

Anpu

Alice Springs

Baguio

Berkeley

Brisbane

Bulawayo

C.anberra

Chiengmai

College

Charters Towers

Darwin

Davao

Dugway

Esa'ala

Goroka

Goroka

.Goldstone

Guam

Hong Kong

Honiara

Kavieng

Kipapa

Kalgoorlie

Kodaikanal

Koumac

Lae

Lahore

Laetech
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SA

Sa.moa

USA

Taiwan

NT

Philippines

USA

Qld

Rhodesia

A.C.T.

Thailand

Alaska

Qld

NT

Philippines

USA

PNG

PNG

PNG

USA

Marianas

Solomon Is.

PNG

Hawaii

WA
India

N. Caledonia

PNG

Pakistan

PNG



LEM

LUG

MAN

MAT

MCQ

MEK

MOH

MSH

MUN

NDI

NOU

PMG

PNB

POO

PVC

QUE

RAB

RAR

RIV

SBA

SEO

SHI

SHK

SHL

SNG

SPA

TAB

TAU

TOO

WAB

WEL

Lembang

Luganville

Manila

Matsushiro

Macquarie Island

Meekatharra

Momote

Meshed

Mundaring

New Delhi

Noumea

Port Moresby

Pomio

f-oona.

Port Vila

Quetta

Rabaul

Rarotonga

Riverview

Scott Base

Seoul

Shiraz

Shiraki

Shillong

Songkhla

South Pole

Tabriz

Tasmania University

Toolangi

Wabag

Wellington
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Java

N. Hebrides

Philippines

Japan

WA

PNG

Iran

WA

India

N. Caledon,ia

PNG

PNG

India

N. Hebrides

Pakistan

PNG

Cook I.

NSW

Antarctica

Korea

Iran

Japan

India

Thailand

Antarctica

Iran

Tasmania

Victoria

PNG

N. Zealand

..
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