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SUMMARY

Focal mechanism stereographic projections were
slotted 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 onle vertical nodal plane).

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

‘i'he complexity of the essentially compressional
collisizn zone between the Pacific Plate and the Australian
Plate is indicated bv several earthquakes for which dip-slip
norial solutions were obtained: in the South Bismarck
Volcanic Arc; on the Solcnon Sea side of the New Britain
Tfrench; 1in the D'Entrecasteaux Islands region of southeast
Papua; on Santa ¥Ysabel Island; and at depths of 115 and
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 grapbical 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 of the

region.

Although the technique for determining focal mech-
anism solutions has been described by Ripper (1975), it 1is
repeated below to make this Report complete.

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

A focal 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 relats
angle of incidence to epicentral distance.
The direction of a P ray as it 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 the
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.



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 compressicn 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 piunge 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 tensicnal (T) stress
of the focal mechanism solution, and fall i
the P-wave dilatational and compressional
quadrants respectively. Each stress axis is
defiuzed by the azimuth of its plunge direction
and the pliunge 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
solution 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—gepth earth-
quake, the epicentral distance range of Q-22° corresponds to
85 percent of the focal sphere, 2::d 0-907, 97 percent;
distant seismograph stations provide PP-wave information for
only 3 percent of the fogal sphere. Unless there are many
stations within about 20~ of the epicentre, the coverage of



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 Figures 2 to 35, The hypocentres of
the earthquakes investigated in this Report are listed in
Table 1; the station polarities 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 focal 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 nodal planes (the B axis). This
solid argle is obtained by tracing all possible positions of the
ends of the 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 for all earthquakes
except those for which an orthogonal solution was not
obtaiaed.

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 lke
accounted for by uncertainty in crustal or upper mantle
structure at the .arthgquake focus or along the P-wave path.
Hence a non-orthogonal scolution usually implies a tight
solution. .



WULFF STEREOGRAPHIC
PROJECTION OF THE L(OWER
N HALF OF THE FOCAL SPHERE

P-WAVE COMPRESSION, BOTH COMPONENTS
P-WAVE DILATATION , BOTH COMPONENTS

P-WAVE COMPRESSION , SHORT-PERICD
P-WAVE DILATATION , SHORT - PERICD

P-WAVE COMPRESSION , LONG-PERIOD
P-WAVE ODILATATION LONG-PERIOD

P—WAVE COMPRESSION ON SHORT-PERIOD, DILATATION ON LONC~-PERIOD
P-WAVE DILATATION ON SHORT-PERIOD, COMPRESSION ON LONG- PERIOL.

STATION READING TRANSFERRED FROM UPPER HALF OF THE FOCAL SPHERE

Oe B tcuwrmmoan

STATION CODE
P COMPRESSIONAL STRESS AXIS

T TENSIONAL STRESS AXiS

NODAL— PLANE POLE

=
Eorthquoke )
Location

Fig.|. SYMBOLS USED IN FIGURES 2-35
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THE SOLUTIONS

The solutions are presented inQQPronologica;jorder,
one per page, with the Wulff projection 5§\gach solution
opposite each description (Figs 2 - 35). ﬁigure l, opposite
this page, explains the’ symbols, except for the B-axis
uncertainty, which has been discussed under 'Introduction'.

they

The solutions are numbered from 49 to 82;
-~ 1968

follow on fron: the 48 solutions obtained for the 1963
period (Ripper, 1975).

N

7
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Fig. 2

PNG/B9 - 231~ 1A

Figure 2 \

Number 49 g
Location : 8.OOS, 158{9OE; west coast of Santa
Ysabel Island

5 January 1969 at 13 26 39.9 UT

Origin Tine

Depth : 47 km
Magnitude (M) : 7.1
Type : Dip-slip normal
Nodal Planes : Azimuth of Dip Dip

: 333 28

: 206 72
Nodal-Plane Poles : Azimuth Plunge

: 153 62

: 026 18
P Axis : 055 58
T Axis : 189 23

Azimuth Plunge Uncertainty

B Axis : 289 20 21 x 6

The solution is reasonably well defined as dip-slip
normal. There are no anomalous station rcadings.

The tectonic significance of the sclution is not
clear. The earthquake originated from an isolatecd pocket of
seismic activity that is located beneath the Santa Ysabel
Island/New Georgia Sound area, on the northeast side of the
Solomon Island double chain. The main seismic belt passes
along the southwest line of islands. The solution of another
earthquake of the same cluster (2 June 1968, No. 37, Ripper,
1975) is strike-slip. Both earthquakes may be associated
with the apparent tensional opening in the Solomon Sea
southwest of New Georgia, between the Australian Plate and
the Pacific Plate (Johnson & Molnar, 1972).

Plotted in Plate 3.



... PNG/B9-231-2A

Figure 3
Number

Location

Origin Time
Depth
Magnitude (M)
Type

Nodal Planes

Nodal-Plane Poles

P Axis
T Axis

B Axis

50

5.608, 147.2OE; 10 km south of Long
Island wvolcano

10 March 1969 at 06 54 17.6 UT
206 km’

6.4
Dip-slip overthrust

Azimuth of Dip Dip

209 68
" 332 36
Azimuth Plunge
029 22
152 54
187 19
066 57
Azimuth Plunge Uncertainty
287 26 1x1

The dip-slip overthrust solution is similar to
those of two other earthquakes (Nos. 4 and 26, Ripper, 1975)
in ‘the same =arthquake cluster bereath Long Island volcano.
One strike-slip solution has also been obtained (No. 38,

Ripper, 1975).

Plotted in Plate 3.
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Figure 4

Number : 51
Location : 3.5°S, lSl.OOE; Bismarck Sea seismic
lineation 50 km south of Kavieng, New
Ireland
Origin Time : 16 April 1969 at 01 22 47.5 UT
Depth : 39 km
Magnitude (M) : 6.4
Type : Strike-slip
Nodal Planes : Azimuth of Dip Dip
: 219 81
: 308 85
Nodal-Plane Poles : Azimuth Plunge
: 039 09
: 128 . 05
P Axis : 083 06
T AXis : 173 01
Azimuth Plunge Uncertainty
B Axis : 245 80 8 x 2

The solution is strike-slip. There are two
stations (CHG and SHL) with short-period and long-period
P-wave arrivals of opposite polarity, but these are close to
a nodal plane. Station KIP recorded an anomalous P-wave
compression within a dilatational guadrant, but the micro-
seismic level was high and may have obscured an initial

dilatation.

The epicentre is at the eastern end of the Bismarck
Sea seismic lineation, south of New Ireland. If the nodal
plane parallel to New Ireland is the fault plane, the motion

is sinistral.

Plotted in Plate 2.

~
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Figure 5

Number 52
Location : 4.908, 154.20E; 20 km northwest of
Buka Island

31 May 1969 at 23 56 21.6 UT

Origin Time

Depth : 403 km
Magnitude (M) : 6.1
Type : Dip-slip normal, non-orthogonal
Nodal Planes : Azimuth of Dip Dip

: 263 63

: 121 32
Nodal-Plane Poles : Azimuth Plunge

: 083 27

: 301 58
P Axis : 051 67
T Axis : 277 17

Azimuth Plunge Uncertainty

B Axis ' 182 17 -

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

3 to explain the anomaly.

OThe compressional axis is inclined at an acute
angle (237) to the vertical dip of the seismic zone at the

hypocentre.

Plotted in Plate 3.

-13-

.PNG/B9-231-4A




Figure 6
53
7.9OS, 159.00E; Santa Ysabel Island

14 June 1969 at 03 22 56.8 UT

Number
Location

Origin Time

Depth : 62 km
Magnitude (M) : 6.6
Type : Strike-slip or dip-slip, nor-orthogonal

Azimuth of Dip Dip
144 89
Too uncertain

Nodal Planes

Nodal-Planz Poles : Azimuth . Plunge
324 01
Too uncertain

P AXxis

T Axis
Azimuth Plunge Uncertainty

B Axis :

The solution is poor as there are insufficient
stations. There are no readings in the eastern quadrant.
HNR is anomalous, and renders the solution non-orthogonal.
However, the position of HNR on the focal sphere is uncert-
ain. If HNR is moved to the edge of the projection (Fig.
6), the attitude of the nodal plane which is shown dipping
steeply to the northeast can change to roughly horizontal.

Fig. 6 o - |
._.:‘gﬂw e et s P ;1‘ R e e . L L : -15-

PNG/BS -231-5A
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Figure 7
Number : 54
Location : 5.8°F, 146.80E; north New Guinea coast

opposite Long Island
24 June 1969 at 03 29 17.3 UT

Origin Time

Depth : 113 km
Magnitude (M) : 6.0
Type : Strike~slip, non-orthogonal
Nodal Planes Azimuth of Dip Dip

: 130 85

: 221 84
Nodal-Plane Poles : Azimuth Plunge

: 310 05

: 041 06
P Axis : « 085 01
T Axis : 354 . 08

Azimuth " Plunge Uncertainty

B Axis : 183 82 -

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

qguadrants.

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
extension of the New Britalin 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.

EFlotted in Plate 2.

-17~
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Figure 8
Number

Location

55

3.408, 144.80E; Bismarck Sea seismic
lineation, Schouten Islands

29 July 1969 at 01 55 20.4 UT

Origin Time

Depth ¢ 6 km
Magnitude (M) : 5.9
Type :

Azimuth of Dip Dip

Nodal Planes

Too uncertain

Nodal-Plane Poles : Azimuth i Plunge
P Axis :
T AXlis :
Azimuth Plunyge Uncertainty
B Axis :

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 seismic lineation.

The dashed line shows one nodal plane of another
sclution, ani the two dotted lines 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.

-19-
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Figure ©

Number
Location
Origin Time
Depth
Magnitude (M)

Type

Nodal Planes

Nodal-Plane Poles

P Axis

T AXis

B Axis

0

56

5.8%, 151.2°E;

south New Britain

26 August 1969 at 16 58 02.3 UT

59 km
6.3

Dip-slip overthrust

Azimuth of Dip

250
114
Azimuth
070
294

270
011
Azimuth
178

Dip

54

45
Plunge
36

45

05

66

Plunge Uncertainty
24 28 x 18

The north-south strike of the overthrust is con-
strained by the ESA P-wave compression at the southern edge

of the projection.

In terms of plate tectonics, the solution repre-
sents subduction of the Solomon Sea Plate in a westerly
direction beneath N2w Britain.

Plotted in Plate 3.

-21-



PNG/B9-231-94A

I T

Figure 10

Number : 57

Location : 8.808, 157.80E; southeast New Geoxrgia
Islands

Origin Time : 6 September 19269 at 14 49 55.9 UT

Depth : 15 km

Magnitude (M) : 6.2

Type : Dip-slip overthrust

Azimuth of Dip Dip
260 . 75
Too uncertain

Nodal Planes

Nodal-Plane Poles : Azimuth Plunge
080 15
‘Too uncertain

.o

P Axis

T 2xis :
Azimuth Plunge Uncertainty

*3

B Axis

One nodal plane is well defined, but there is
virtually nco constraint over the orientation of the other
nodal plane, whose azimuth of dip can vary from southeast
through east to ncrth. The limiting orientations of the
second nodal plane are shown as dashed lines in Figure 10.

-923-



— — —
-~ 1IRaB
e %EA
| ANP) 5 SMAT
1 -BSH .
[IWAB BAG :D-HKC &BcoL L KiP
sNGy DRBWH  EAL
PMG ] LEMT™ ko NDI BaFl
Esald & RAR
. fCsPa HNR R
/7
TRIV /,’/
| 7~
P
——— — /

Fig. 11

PNG/89—-231—-10A

Figure 11

Number : 58

Location : 8.905, 157.90E; southeast New Gecrgia
Islands

Origin Time : 6 September 1269 at 17 08 03.2 UT

Depth : 10 km

Magnitude (M) : 6.4

Type : Dip-slip overthrust

Azimuth of Dip Dip
257 75
Too uncertain

Nodal Planes

”

Azimuth Plunge

077 15
Too uncertain

Nodal-Plane Poles

P Axis
T Axis

Azimuth Plunge Uncertainty

B Axis

One nodal plane is well defined, but there is
virtually no constraint 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 ll.

-25-
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Figure 12

59

9.608, lSl.SOE; D'Entrecasteaux Islands
60 km east of Fergusson Island

6 January 1970 at 05 25 51.8 UT

(14

Number

Location

(1]

Origin Time

Depth : 8 km
Magnitude (M) : 6.2
Type : Strike-slip

Azimuth of Dip Dip

Nodal Planes

: 048 53

: 315 86
Nodal-Plane Poles : Azimuth Plunge

: 228 37

: 135 04
P Axis : 278 22
T Axis : 174 28

Azimuth Plunge Uncertainty

B Axis : 039 53 1 x1

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,
waere used; they indicated a nodal-plane dip of 537 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.

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. 12).

Curtis (1973), who used only short—-period seismo-
grams, obtained a strike-slip solution of opposite polarity
for the earthquake. ’

Plotted in Plate 2.

—27-



Figure 13

| Number 60

Location : 6.3°s, 154.6°E; 30 km west of
| Bougainville
! Origin Time : 28 March 1970 at 07 45 59.9 UT
Depth : 64 km
Magnitude (M) : 5.9
GUA Type : Dip-slip overthrust
xr
MAT
ANP:];m Nodal Planes : Azimuth of Dip Dip
pac B -
; MAIEJ.]ﬁHKC SHL  gsc : 207 30
DAVE mEE @ AH o I .
- %UE = : 049 62
~ NDI !Laﬂpoo - Nodal-Plane Poles : Azimuth Plunge
T | AFIEL \ : 037 60
MUN g™t : 229 28
@ EsBA
| TAU BWeL
ADE Wi [-RIV P Axis : 036 15
noug EPVC ._
KBRS - , T Axis : 238 74
L xoU Azimuth Plunge Uncertainty
B Axis : 134 09 18 x 2

Although there is only one station in the northeast
dilatational quadrant, the solution is reasonably good, as
one nodal plane is well defined and the other is constrained

by the orthogonality criterion.

The overthrust solution is consistent with the
concept of subduction of the Solomcen Sea Plate at Bougainville.

Plotted in Plate 3.

—29..
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Figure 14
Number : 61
Location : 2.9%, 139.1°E; Irian Jaya, 300 km

east of Geelvink Bay
12 June 1970 at 08 06 1l6.6 UT

Origin Time

Depth : 32 km
Magnitude (M) : 6.3
Type : Dip-slip overthrust

Azimuth of Dip Dip

Nodal Planes

: 233 40

: 009 59
Nodal-Plane Poles : Azimuth Plunge

: 053 50

: 189 31
P Axis : 029 09
T Axis : 141 65

Azimuth Plunge Uncertainty

B Axis : 295 22 40 x 20

The solution is clearly overthrust ewven though there
are no statinns in the southwest dilatational quadrant.

The compressional axis orientation is 0290, which is
significantly differeni from Le Pichon's (1968, 1970) plate
collision azimuth of 0757,

Plotted in Plate 3.

-31-
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Figure 15
Number : 62
Location : 7.99s, 158.7°E; Santa Ysabel Island

3 August 1970 at 07 01 11.9 UT

Origin Time

Depth : 67 km
Magnitude (M) : 6.6
Type : Strike-slip or dip-slip; non-orthogonal

Azimtth of Dip Dip

Nodal Planes

*»

Too uncertain
Azimuth Plunge

Nodal-Plane Poles

(1]

Too uncertain

P Axis
T Axis

Azimuth Plunge Uncertainty

B Axis :

The solution is extremely poor: there are no
stations in the northeast and southeast quadrants; and two
stations, HNR gnd KOU, are anomalous, and introduce a large
degree of uncertainty into the solution.

-33-



rq-' ‘ | Figpre 16
Number
Location

63
10.5°s, 161.5°E; san Cristobal Isiand

19 August 1970 at 02 11 092.4 UT

Origin Time

Depth : 33 km
Magnitude (M) : 6.1
Type 't Dip-slip overthrust
Nodal Planes : Azimuth of Dip Dip
: 112 26
gy COL :
g : 267 66
bucE T | | Nodal-Plane Poles : Azimuth Plunge
, : 292 64
AFI
* . : 087 24
& SPA
o SBA - .
P Axis : 276 21
: T AXis : 068 67
@DQNR Azimuth Plunge Uncertainty.
B Axis : 182 10 58 x 1

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.

,r?g,IS » | . , : ~-35-
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Depth

Figure 17

64
4.608, 153.loE; southeast New Ireland

28 August 1970 at 01 02 48.9 UT
88 km

6.6
Dip=-slip overthxust

Numbexr
Location

Origin Time

Magnitude (M)
Type

Azimuth of Dip Dip

Nodal Planes

: 035 30

: 187 63
Nodal-Plane Poles : Azimuth Plunge

: 215 60

: 007 27
P Axis : 196 17
T Axis : 337 69

Azimuth Plunge Uncertainty

B Axis : 103 | 12 26 x 1

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.

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 eairthquake occurred on the border between the Solomon

Sea and Pacific Plates.

Plotted in Plate 3.

37—



Figure 18

Number : 65
4.1%, 143.0%%; Sepik River plains 90
km southwest of Wewak

13 October 1970 at 18 53 30.0 UT

ILocation

Origin Time

Depth : 120 km
Magnitude (M) : 6.3
Type : Dip-slip overthrust

Azimuth of Dip Dip

Nodal Planes

NDl‘"—‘—_‘_“—B QUE K”’]\\\ H 031 60
SNG N -]E\ggil : | ‘ : 173 36
_KoD ~msH POO RAB ‘ _
LEMA T : a Nodal-Plane Poles ¢+ Azimuth Plunge
- v . HNR B : 211 30
© 'gseA - 1 N : 353 54
e “pwe. \¢
TOQ \
. ‘ ADEL % KBRS ' ‘ . .
Dmom | s _ , P Axis : 016 12
‘ . : _ i o v T Axis : 254 68
H— » OEsA .
' OcTa ' , Azimuth Plunge Uncertainty
. o | | B Axis : 110 18 12 x.1

PMG
0

The overthrust soluticn is reasonably well defined.
The compressional axis is oriented north-northeast and the

tensional axis is near-vertical.

The tectonic significance of the earthquake is
obscure. It occurred at a depth of 120 km, +hich is below the
lithosphere, in a zone of hypocentres beneata the Sepik River.
At an azimuth of 016, the compressional axés orientation is
different from Le Pichon's (1968, 1970) 075  plate collisiorn

azimuth.

Plotted in Plate 3.
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Figure 19
Number : 66
Location : 4.908, 145.50E; 25 km northwest of

Madang, beneath the Adelbert Range
31 October 1970 at 17 53 (09.3 UT

Origin Time

Depth : 42 kr
Magnitude (M) : 7.0
Type : Dip-slip overthrust, non-orthogonal

Azimuth of Dip Dip

Nodal Planes

: 024 72

: 269 38
Nodal-Pilane Poles ¢ Azimuth Plunge

: 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 RAB
P-wave arrival, a compression, is in a dilatational gquadrant.
A better, but still non-orthogonal fit is obtained by
assuming a crustal focus, either at a depth shallower than
42 km or at a depth of 42 km within a crust thicker than
42 km beneath the 1600-m-high Adelbert Range. This solution
is shown in Figure 19. High local Modified Mercalli inten-
sities of 8, and possibly 9 (Everingham, 1975a), suggest that
the focal depth may have been less than 42 km.

Several anomalous short—-period dilatations were

recorded within the central compressional quadrant. A poss-
ible reason for the anomalous RAB arrival is that the P-wave
path was refracted along the South Bismarck Volcanic Arc.

The aftershcck pattern of the earthquake is
elongated on an east-northeast azimuth and suggests strike-
slip motion on a vertical plane (Everingham, 1975a). The
overthrust solution is at variance with the strike-slip

hypothesis.

Plotted in Plate 3.
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Figure 20

Number : 67
3.403, 135,6OE; Irian Jaya, south coast
of Geelvink Bay

8 November 1970 at 22 35 46.7 UT
33 km
7.0

a0

Location

\ Origin Time
K Depth
Magnitude (M)

DAV H \ CIGUA
SHK | Tyvpe : Motion on a vertical plane, or horizontal
BAG mAMJjDMKT ' motion on a slightly inclined plane
gﬁ:]‘. MSH P
CHG
B _N\JAB : . : . . .
QUE NDISR ocoL Nodal Planes : Azimuth of Dip  Dip
SNGE [ ] BkSIT OKIP T MOM
KOD & 230 : 056 90
LEME qeuL R e » : 326 03
- OHNR Nodal-Plane Pcles : Azimuth Plunge N
ssAll WEL : 056 00
MUN TA
u % : 146 87
ADEE  gRrs
P Axis : 059 45
T AxXis : 232 45
Azimuth Plunge Uncertainty
B Axis : 326 03 46 x 1

One plane is vertical and well defined, while one
other, which is almost horizontal, has an uncertain orientation
that is due to the absence of local and regional seismic

stations.

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

Plotted in Plate 3.
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Figure 21

Number
Location

Origin Time
Depth
Magnitude (M)
Type

Nodal Planes

Nodal-Plane Poles

P Axis
T Axis

B Axis

68

4.1OS, 142.90E; Sepik River plains
105 km southwest of Wewak

28 November 1979 at 20 22 50.6 UT
114 km
6.1

Dip-slip overthrust

Azimuth of Dip Dip

0635 38
i91 54
Azimuth Plunge
215 52
011 36
201 02
327 76
Azimuth Plunge Uncertainty
110 11 26 x 14

Although only one dilatation is plotted in the north-
east quadrant, the solution is clearly overthrust. The compress-
ional axis is almost horizontal and oriented NNE-SSW, significant-
ly different from Le Pichon's (1968, 1970) 075° azimuth of

major plate collision.

Plotted in Plate 3.



RABT

£ MOM HGUA

\ BAG— BSHK
MAN § BHKC

LAT([C [LWAB @-SHL

CHG———38

NDI"gNG B
LEME KOD

QUE
PMG L] POO

BMUN
. BaDE

gcTa
BRIV

L
] Bgsimqp-+

DUG
MSH  EE[EGSC

BALQ
T
BAFI
BWRAR
B sPA
B sBA
WWEL
(D HNR
PVC
L
ENou

L Kou

PNG/B9-23I-21A

Figure 22

Number
Location
Origin Time
Depth
Magnitude (M)

Type

Nodal Planes

Nodal-Plane Poles

P Axis
T Axis

B Axis

69
10.5%s, 161.4°E; san Cristobal Island

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
060 00
150 86
Azimuth ‘Plunge Uncertainty
329 03 5 x 1

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

Plotted in Plate 3.
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Figure 23

Number

Location

Origin Time
Depth
Magnitude (M)
Type

Nodal Planes

Nodal-Plane Poles

P Axis
T Axis

B Axis

”

70

3.1%, 139.7°E; 1Irian Jaya, 400 km east
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
042 20
194 68
Azimuth Plunge Uncertainty
208 09 42 x 10

The earthquake was felt with intensity 7 in Papua New
Guinea near the Irian Jaya border.

Although the station distribution is inadequate,
there are no stations in the southwest dilatational quadrant,
and there is considerable uncertainty in the orientation of
the B exis, a solution has been obtained.

The compressional axis orientation is roughly

northeast.

Plotted in Plate 3.
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Figure 24

Number
Location
Origin Time
Depth
Magnitude (M)
Type

Nodal Planes

Nodal-Plane Poles

P Axis
T Axis

B Axis

o

71
9.608, l5l.4oE; 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
084 66
326 12
Azimuth Plunge Uncertainty
233 20 29 x 15

Despite the large uncertainty 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 moving away from the Australian Plate in
a northwesterly direction and opening the Woodlark Basin.

Plotted in Plate 3.
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Figure 25
Number H 72
Location : 10.4%s, 161.3°E; san Cristobal Island

26 February 1971 at 04 55 50.0 UT

Origin Time

Depth : 90 km
Magnitude (M) : 6.5
Type : Dip-~slip overthrust

Azimuth of Dip Dip

Nodal Planes

: 162 50
: 311 44
Nodal-Plane Poles : Azimuth Plunge
: 342 40
: 131 46
P Axis : 146 03
T Axis : 045 74 ‘
Azimuth Plunge Uncertainty
: 237 15 48 x 20

B Axis

The solution is pocr with a large B-axis uncertainty
due to inadequate station . distribution. The compressional axis
is oriented southeast, parallel to the Solomon Islands chain,
and nearly at right—-angles o the compregszeunal axes of two
other San Cristobal earthquakes (Nos. 63 and 69).
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Figure 26
Number : 73
Location : 5.79s, 145.4°E; Ramu valley

13 March 1971 at 19 12 25.0 UT

a

Origin Time

Depth ¢ 118 km
Magnitude (M) : 6.5
Type : Dip-slip normal

Azimuth of Dip Dip

Nodal Planes

: 182 60

: 312 41
Nodal-Plane Poles : Azimuth Plunge

: 002 - 30

: 132 49
P Axis 3 051 62
T Axis : lel 08

Azimuth Plunge Uncertainty

B Axis : 256 25 13 x 1

The solutior. is reasonably good except for the
anomalous KIP compre531on in the central dilatetional quadran

however, its arrival is masked by mlcroselsms.

The horizontal tensional axis of the normal fault
solution is oriented south-southeast, roughly parallel to the
Ramu-Markham valley rather than orthogonal to it.

Plotted in Plate 3.



P
/
X%
BGUA
. BMAT
ANP ©
]
BAG 5B e BCOL
DAVE " LAH pan Kip @

Ain

Y a!] TAB
KODIETI SHi
QUE A
POO R
RAR T
B SsPA
BMUN H SBA ,

ASPIIN_ADE TAY 2" gweL

700 | @ras

" CAN RIV NOUKE EPVC

 [IBRS :
BHNR

TICTA

PNG/B9-231-26A

Figure 27
Number s 74
Location : 5.5, 153.9°E;

40 km west of northern

tip of Bougainville

Origin Time

14 July 1971 at 06 11 29.1 UT

Depth : 47 km
Magnitude (M) : 8.0
Type : Dip-siip overthrust

Azimuth of Dip
081
206
Azimuth
26l
026

Nodal Planes

Nodal~Plane Poles

052
322

Azimuth
145

P Axis

T AxXis

”w

B Axis

Dip

54

52
Plunge
36

38

01l
58
Plunge
32 6 x 1

Uncertainty

The earthquake was the first of two M8 earthquakes
in July 1971 which generated tsunamis 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.

Plotted in Plate 3.
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Fig. 28

PNG/B9—-23i-27A

Figure 28

75

5.5°S, 150.6°E; within the South
Bismarck Vclcanic Arc, north New
Britain coazt

19 July 1971 at 15 37 46.1 UT

Number
ILocation

Origin Time

Depth : 33 km
Magnitude (M) : 6.0
Type : Dip-slip nermal, non-orthogona.

Azimuth of Dip Dip

Nodal Planes

: 201 54

: 313 62
Nodal-Plane Poles : Azimuth Plunge

: 021 36

: 133 28
P Axis : 080 48
T Axis : 345 05

Azimuth Plunge Uncertainty

B Axis : 250 40 -

The earthquake occurred at normal depth within the
South Bismarck Volcanic Arc, above the inclined Benioff 2zone.
The solution is essentially dip-slip normal, with the ten-
sional axis horizontal and oriented north-northwest, orthogonal

to the volcanic arc.

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

Plotted in Plate 3.
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Figure 29
Number : 76
Location : 4.908, 153.20E; 10 km east of southeast

tip of New Ireland
26 July 1971 at 01 23 21.3 UT

Origin Time

Depth : 48 km
Magnitude (M) : 8.0
Type : Dip-slip overthrust, non-orthogonal

Azimuth of Dip Dip

Nodal Planes

: 205 68

: 332 34
Nodal-Plane Poles : Azimuth Plunge

: 025 22

: 152 56
P Axis : 186 19
T AxXis : 062 58

Azimuth Plunge Uncertainty

B Axis : 285 24 -

The solution to tl.e 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.

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.
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Figure 30

Number s 77

Location : 4.OOS, 146.1OE; Bismarck Sea seismic
Y lineation 30 km north of Long Island

Origin Time : 23 August 1971 at 04 08 02.0 UT

Depth : 33 km

Magnitude (M) : 6.0

Type : Strike-slip

Azimuth of Dip Dip

Ncdal Planes

ons 2 V"
SHL g aH \ : 076 90
: 346 90

Nodal-Plane Poles : Azimuth Plunge

: 256 oQC
: 166 00
P Axis : 031 00
T Axis : 121 00

Azimuth Plunge Jncertainty

B Axis : - 90 30 x 6

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.

If the nodal plane trending west-southwest is the
fault plane, the solution represents sinistral 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).

Piliotted in Plate 2.
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Figure 31

Number
Location

Origin Time
Depth
Magnitude (M)
Type

78

6.5%, 151.5°E;
south of Pomio,

Solomon Sea 50 km

New Britain

14 September 1971 at 35 20 29.3 UT

33 km
6.6
Dip-slip normal

CJGUA " . : . .
Nodal Planes : Azimuth of Dip Dip
IMaT : 011 34
BAG TJIANP : 148 64
DAV D:DHKC oL . .
T Vi L0 SHL CKIP Nodal-Plane Poles : Azimuth Plunge
DUGLLILGSC
! sNGO P Hasy) ALQ : 191 56
LEMO / T BUL : 328 26
QUE AF! T
DSPA .
OMUN  sgaC) P Axis : 288 62
ADE O FFTAU T wPwe BHNR T Axis 164 16 |
BRIV Azimuth Plunge Uncertainty
B Axis 068 21 28 x 1

IJ':'

The earthquake occurred beneath the Solomon Sea side
of the New Britain Trench. The tensional axis is almost hori-
zontal, and oriented north-northwest.

The solution is reasonably good except for the BRS
arrival, which is an apparent dilatation well within a zone of
compressions. The solution is consistent with the hypothesis
that normal faulting occurs in the oceanic lithospheric plate
(in this case, the Solomon Sea Plate) as it downturns beneath
the adjoining plate (the South Bismarck Plate) and volcanic

arc,

ESA

Plotted in Plate 3.

PNG/B9-231-30A




CIMAT

BAG e
gav C]S P

CHGIFi%fH oeo
QUE g 0 JKIP
OsNG UlsHi D;\fo BKS

COLEM
3AFI

iye
' . SPA
X SBAE'—_- — Mpyc
BIMUN A
MCQ ([T
1 HBWEL
- =TaU
ADEN g

Fig.32

PNG/B9-23I-31A

Figure 32

79

6.5°S, 146.6°E; Markham valley 20 km
northwest of Lae

25 September 1971 at 04 36 14.0 UT

Number

Location

P

Origin Time

Depth : 115 km
Magnitude (M) : 6.9
Type : Dip-slip normal

Azimuth of Dip Dip

Nodal Planecg

: 048 33

: i83 66
Nodal-Plane Poles : Azimuth Plunge

: 228 57

: 003 24
P Axis : 329 61
T Axis : 200 17

Azimuth Plunge Uncertainty

B Axis : 103 20 1x1

The normal solution at intermediate depth below the
Markham valley is at variance with the concept that the north-
ern margin of New Guinea is a collision zone in the north-south
compression. The tensional axis of the solution is almost
horizontal, and roughly at right-angles to the Markham valley.
One station, MCQ, is anomalous, but it is close tc a nodal

plane.

Plotted in Plate 3.
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Figure 33
Number : 80
Location : 3.2%, 148.1°E; Bismarxck Sea seismic

lineation north of Umboi Island
27 September 1971 at 22 20 03.2 UT

Origin Time

Depth : 33 km
Magnitude (M) : 6.1
Type : Strike-slip

Azimuth of Dip Dip

Nodal Planes

: 123 84

: 214 76
Nodal-Plane Poles : Azimuth Plunge

: 303 06

: 034 14
P Axis : 079 08
T Axis : 347 15

Azimuth Plunge Uncertainty

B Axis : 194 75 21 x 8

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.

Plotted in Plate 2.
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N | Figure 34

81
5.5°s, 153.9°E; 40 km west of northern
tip of Bougainville

28 October 1971 at 15 13 37.8 UT

Numrber

P Esa Location

ae

Origin Time
Depth 120 km
Magnitude (M) 6.6

A [ : .
M&;—-‘~_-\\\\\\\\\ Type Dip-slip overthrust

A S
(]

X\]MAT
a o .ZWWP ‘ Nodal Planes : Azimuth of Dip Dip
AGE BHKC coL B
SHL-—CHT-.LAHQUE ‘ ‘ : 028 64
Bsng ~HSHI | " : 153 40
LEM]T Nodal-Plane Poles : Azimuth Plunge

_ JAF] : 208 26
AMUN :.l?;’:\ : 333 50

ADE® gty ‘ : .
- ARV T%0u » / P Axis : 005 13
(1PMG cra | | T AXis : 225 59

\\\‘-s_______k] : Azimuth ' Plunge Uncertainty
B Axis : 103 28 1 x1

The solution is tight, and is constrained by stations
MOM, MAT, NOU, CTA, and PMG. The solution is consistent with a
north—-northeasterly dipping fault plane, but the corresponding
azimuth of motion is north-northwest.

The earthquake occurred at the same epicentre as the
M8 earthquake of 14 July 1971 (No. 74) but at a greater depth.

Plotted in Plate 3.
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Figure 35

Number s 82
Location : 4.7°S, 151.9°E; Gazelle Peninsula, New
Britain
Origin Time : 30 December 1971 at 13 39 37.4 UT
Depth : 109 km
Magnitude (M) : 6.3
Type : Predominantly strike-slip
Nodal Planes : Azimuth of Dip Dip
: - 149 66
: 255 60
Nodal-Plane Poles ¢ Azimuth Plunge
: 329 24
: 075 30
P Axis : 022 42
T Axis : 112 03
Azimuth Plunge  Uncertainty
B Axis : 207 50 7 x5

o The B axis of the solution plunges at an angle of
507, so that the solution is predominantly strike-slip. The

W : minor component is dip-slip normal.

The hypocentre is within the northwest-dipping
Benioff zone, but the solution is not consistent with subduction

of the Solomon Sea Plate beneath New Britain.

Plotted in Plate 2.
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CONCLUSTIQONS

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 km. The focal mechanism solutions of the
three earthquakes are dip~-slip overthrust, with compressional
axes dipping northeast, northeast, and south respectively.
Tha 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 km on the Solcamon 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 & Moelnar's (1972) northwest azimuth of motion
of the Solomon Sea Plate with respect to the Australian Plate.

Focal mechanisms of northern New Guinea earthquakes
indicate the complexity 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, one 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

HYPOCENTRES OF THE EARTHQUAKES EXAMINED IN THIS REPORT

@]

No. Yr Mn Dy Hr Mi Sec h(km) Lat °s ILong °E M
49 69 01 05 13 26 39.9 47 g.0 158.9
50 69 03 10 06 54 17.6 206 5.6 147.2 .
51 69 04 16 0l 22 47.5 39 3.5 151.0 )
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 0& 26 16 58 G2.3 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 0L 06 05 35 51.8 9.6 151.5 6.2
60 70 03 28 07 45 59.9 &4 6.3 154.6 5.9
1 70 06 12 08 06 16.6 32 2.9 139.1 6.3
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
67 706 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
S 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 21.3 438 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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No. Yr Mn Dy Hr Mi Sec h(km) Lat °S Long °E M
79 71 02 25 04 36 14.0 115 146.6 6.9
g0 71 09 27 22 20 03.2 33 148.1 6.1
81 71 10 28 15 13 37.8 120 153.9 6.6
82 71 12 30 13 39 37.4 109 .7 151.9 6.3



TABLE 2

THE EARTHQUAKE P-WAVE POLARITIES

where 0 compression, short-period and long-period

1 compression, short-period

2 compression, long-period

4 dilatation, short-period; compression, long-pericd

5 compression, short-period; dilatation, long-period

7 dilatation, long-period

8 dilataticn, short-period

9 dilatation, short-period and long-period

() polarity is not completely clear owing to
ei?her.microseisms cr a poor quality
seilismogram
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Earthquake No.

Earthquake No.

Stn 49 50 51 52 Stn 49 50 51 52
ADE O 9 0 1 LEM 9 9 1
AFL 9 0 7 8 MAN 9 2 2 0
ALQ 9 MAT 9 0 2 9
ANP 7 2 2 MSH 7

BAG B 0 0 0 MUN O 9

BKS O 7 NDI 9 0 0

BRS 8 NOU 1 1 8
BUL 8 8 PMG 0 9 2 0
CHG ¢S 0 4 POO 7 0 0 8
coL 9 0 2 9 pvC 0 9 9
cta O 9 0 0 QUE 9 1 1 8
DAV 7 2 7 RAB ¢ 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 O 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 O 4 0

KOoUu 1 8 TAB 7

LAE 1 8 WAB 1
LAH 7 WEL O 0 2 9
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Earthquake No. Earthquake No.

Stn 53 54 55 56 Stn 53 54 55 6
ADE 1 1 0 LAE 1

AFTI 1 (8) LAH 0 0
ALQ (8) LEM (8) 8

ANP 7 2 MAN 1

BAG 9 0 MAT 9 0 0
BKS 8 MEK 8

BRS 1 8 1 MUN 8 8

BUL 8 1 NDI

CHG 8 0 NOU O

CoL 9 0 0 0 PMG S 0 7
CTa O 8 9 POO 9 8 2
pav 7 7 7 2 PVC Q

ESA 7 7 0 . QUE 9 0 0
GRK (8) RAB 9 0
GUA 9 2 0 RIV O

HKC 7 0 SBA 1 1
HNR O 9 0 7 SHK 5 0 (1)
KIp 1 (8) 1 SHL (0)
KLG 1 8 spaA 1 1 1
KOD 7 2 WAB 8

KOU 1l 8 WEL
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Earthgquake No.

Earthquake No.

Stn 57 58 59 60 Stn 57 58 59 60
ZDE  (7) 4 0 MAN 7 2
AFI 2 2 1 MAT O 0 7 0
ALQ 2 (1) MSH 7

ANP 7 7 7 2 MUN 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 2 RAB 7 7 2 0
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 O 0 9 0
KIEF 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
CHG 0 9 0 RAB 0 9 7 4
COL O 9 o) o0 RIV 2 (0) 9
DUG 9 0 2 SBA 0 1 1 0
ESA 9 SEO 0 9 2
GSC 0 SHI 2
Gua 9 9 (7) 0 SHK 7 9 1 0
HKC (2) (2) 1 SHL 0 9 0
HNR O 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 O 9 2 WAB 1 8 8

LAT 8 WEL O 7
LEM O (8) (8) o0
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Earthquake No.

Earthgquake 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 5 0 2
BRS 1 1 1 NDI 0 2 0 2
BUL (2) PMG 9 0 7 7
CHG 0 2 0 0 PGO 2 2 0 2
COL 0 9 9 2 QUE 0 4 0 0
CTA 9 0 9 RAB 7 2 9
DAR 1 RAR 2

DAV 2 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 TOO 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 2 MAT 9 (8) 1
ANP 0 MOM (1) 8

ASP 1 1 MSH 2 2

BAG 2 0 0 MUN 2 2 7 1
BKS 0 0 1 NDI 2 0 1
BRS 8 NOU 0 7 8
BUL 2 (8) 8 PMG S 0 2 9
CHG O 0 7 0 POO 2 0 9 0
COL 0 1 PVC 1 8

CTA 9 0 2 0 QUE O 2 7 1
DAV 2 0 2 RAB 7 2 (7)
DUG O 2 RAR 2 2

ESA 7 RIV 0 0 7

GKA (8) SBA O 0 7

GSC 4 SHI 0

GUA 2 9 2 SHK 2

HKC 2 2 2 SHL, 0 0 9

HNR 7 0 SNG 2 0 0
KIP (2) (1) SPA 0 G 1
KOD 0 0 7 0 TAB 2

KoU 1 1 TAU 0 1
LAH 0 9 WAB 8 (1) 8
LAT 8 WEL 2 2 7
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Eaythgquake No. Earthquake Nc.
Stn 73 74 75 76 Stn 73 74 75 76
ADE (1)\\0 (7) 9 MAT 9 2 2 9
AFL (8) R (7) 2 MCQ (1)
ANP 0 2 MOM 1
ASP 1 8 1 8 MSH 35 2 2
BAG (9) 2 (2) O MUN O 2 7
BKS (8) NDI 9
FRS (8) 8 NOU 8 1
BUL (8) 2 PMG O 9 0 9
CAN 1 0 7 POO ©° 2 (7)) 2
CHG 7 (2) pVvC 8 1
corL. 9 2 2 QUE 9 0 (7) O
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) O 0 SPA 0 2
KOD 9 0 7 0 TAB 7 2 2
KOU 1 1 TAU 1 2 7
LAH 7 2 (7) O TOO O 0 9
LAT 1 8 (8 7 WAB 8 8 (1)
LEM 7 0 (7) O WEL 9 2 7
MAN 9
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Earthquake No.

Earthquake No.

Stn 77 78 79 80 Stn 77 78 79 80
ADE 7 9 0 LAT (1)

AFT 2 A 9 LEM 9 9 (7)
ALQ Y 9 LUG 1 1

ANP 2 7 ? MAT 7 7 9 2
ASP 8 MCQ 8

BAG 0 9 9 2 MOM 1

BKS 9 MUN 7 9 0 (7)
BRS 8 NDI O

BUL 8 NOU 7
CHG 2 S 7 2 PMG 9 9 0 2
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 O 9 9

ESA 0 % RIV 7 2 0 (2)
GKA (1) SBA 7 9 0

GsC 8 SHT 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) O

KIP 9 Vi (7) TOO " 2
KOU 1 WAB 8 (8) 8 8

T 2 9 9 {2) WEL (2) ¢ 2
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Earthquake No. Earthquake No.

Stn 81 82 Stn 81 82
ADE 2 (1) KOU 1
AFI 2 LAH O

ANP 2 7 LEM 2 1
ASP 1 MAT 2 9
BAG 0 9 MOM (1)

BKS (8) MUN 2

BRS 1 NOU 7

RUL 8 PMG 9 5
CAN (1) QUE 2 9
CHG 0 9 RAB S
COoL 2 9 RIV 2 0
cCTa 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:#UTIONS FOR THE EARTHQUAKES

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 T axes and the approximate solid angle of
uncertainty of the B axis are listed in degrees.

SS - strike=-slip DS - dip-slip NO - non-orthogonal
NO. NODAL PLANES B AXIS P AXIS T AXIS TYPE

Az of Dip Az of Dip Az Pl Unc Az Pl Az Pl

dip dip

49 333 28 206 72 289 20 21 x 6 055 58 189 23 DS
50 209 68 332 36 287 26 1 x1 187 19 066 57 DS
51 219 81 308 85 245 80 8 x 2 083 06 173 01 sS
52 263 63 121 32 182 17 NO 051 67 277 17 DS
53 144 89 See discussion
54 130 85 221 84 183 82 NO 085 01 354 08 Ss
55 See Discussion
56 250 54 114 45 178 24 28 x 18 270 05 011 66 DS
57 260 75 See discussion DS
58 257 75 See discussion DS
59 048 53 315 86 039 53 1 x1 278 22 174 28 ssS
60 207 30 045 62 134 09 18 x 2 036 15 238 74 CC
61 233 40 009 59 295 22 40 x 20 029 09 141 65 Ds
62 See discussion |
63 112 26 267 66 182 10 58 x 1 276 21 068 67 DS
64 035 30 187 63 103 12 26 x 1 196 17 337 69 DS
65 031 60 173 36 110 18 12 x 1 0le 12 254 68 DS
66 0z4 72 269 38 306 33 NO 048 19 164 51 DS
67 05¢ 90 326 03 326 03 46 x 1 059 45 233 45 DS
68 035 38 191 54 110 11 26 x 14 201 09 327 76 DS
69 056 46 244 44 329 03 5 x 1 9060 00 150 86 Ds
70 034 66 238 26 308 09 42 x 10 042 20 194 68 DS
71 172 38 309 60 233 20 29 x 15 084 66 326 12 DS
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NO. NODAL PLANES B AXIS P AXIS T AXIS TYPE
Az of DpDip Az of Dip Az Pl Unc Az Pl Az Pl
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 1lel 08 DS
74 081 54 206 52 145 32 6 x L 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 &§ 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 8 079 08 347 15 SS
81 028 64 153 40 103 28 1 x1 005 13 255 59 DS
82 149 66 255 60 207 50 ,7 x5 022 42 112 03 SS
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ADE
AFI
ALQ

ASP
BAG
BKS
BRS
BUL
CAN
CHG
COL
CTA
DAR
DAV
DUG
ESA
GKA
GRK
GSC
GUA
HKC

KAV
KIP
KLG
KOD
KOU

LAH

APPENDIX

SEISMOGRAPl1 STATION ABBREVIATIONS

Adelaide
Afiamalu
Albugquerque
Anpu

Alice Springs
Baguio |
Berkeley
Brisbane
Bulawayo
Canberra
Chiengmail
College
Charters Towers
Darwin

Davac

Dugway
Esa‘'ala
Goroka

Goroka

‘Goldstone

Guam

Hong Kong
Honiara
Kavieng
Kipapa
Kalgcorlie
Kodaikanal
Koumac

Lae

Lahore
Laetech

-Q9

SA

Samoa

USA

Taiwan

NT
Philippines
USA

Qld
Rhodesia
A.C.T.
Thailand
Alaska

Qld

NT
Philipgines
USA

PNG

PNG

PNG

USA

Marianas

Solomon Is.
PNG

Hawaiil

WA

India

N. Caledonia
PNG

Pakistan

PNG



LEM
LUG

MAT
MCQ

MOM
MSH
MUN
NDI
NOU
PMG
PNB
POO
pvC
QUE

RAR

SBA
SEO
SHI
SHK
SHL
SNG
SPA
TAB
TAU
TOO
WAB
WEL

Lembang
Luganvilie
Manila
Matsushiro

Macquarie Island

Meekatharra
Momote
Meshed
Mundaring
New Delhi
Noumea
Port Moresby
Pomio
roona

Port Vila
Quetta
Rabaul
Rarotonga
Riverview
Scott Base
Seoul
Shiraz
Shiraki
Shillong
Songkhla
South Pole
Tabriz

Tasmania University

Toolangi
Wabag
Wellington

Java
N. Hebrides
Philippines
Japan

WA

PNG

Iran

WA

India

N. Caledonia
PNG

PNG

India

N. Hebrides
Pakistan
PNG

Cook I.
NSW
Antarctica
Korea

fran

Japan
India
Thailand
Antarctica
Iran
Tasmania
Victoria
PNG

N. Zealand
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