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A B S T R A C T 

This Atlas of isoseismal maps of Australian earthquakes contains the results of the ground 
intensity effects from all known Australian earthquakes for which adequate documentation is 
available. A total of 83 isoseismal maps are presented for 70 Australian earthquakes. The 
Atlas is arranged with each isoseismal map presented in chronological order, facing a page 
containing a brief description of the earthquake and the methods used to obtain the intensity 
data. References to the source of the map and to other publications that contain information 
on the earthquake's intensity are also given. The earliest map is from the July 1883 Mount 
Barker (SA) earthquake and the most recent from the November 1981 Suggan Buggan 
(NSW) earthquake. 

The largest recorded earthquakes from the Australian continent have occurred in Western 
Australia. These were the 1941 Meeberrie and 1968 Meckering events, which have magnitudes 
of about ML 7, and were felt at distances of about 900 and 800 kilometres from their respec­
tive epicentres. In South Australia, the 1897 Beachport earthquake (magnitude 6.5) produced 
the greatest shaking and was felt about 600 kilometres from the epicentre; in eastern Australia, 
the 1935 Gayndah (Qld), 1961 Robertson-Bowral (NSW), and 1973 Picton (NSW) earth­
quakes were felt out to about 400 kilometres and the 1918 Bundaberg (Qld) earthquake was 
felt at distances of about 650 km. 

The 1968 Meckering and June 1979 Cadoux earthquakes produced the highest observed 
ground shaking. Intensities of MM IX were experienced, and fault scarps, with throws of about 
a metre, extended over several kilometres for each earthquake. Intensities of MM VIII were 
recorded for the 1897 Beachport, 1902 Warooka, 1941 Meeberrie, 1949 Dalton-Gunning, and 
1954 Adelaide earthquakes. 

Total damage caused by the June 1979 Cadoux earthquake was 3.8 million dollars (1979 
prices) and the 1968 Meckering earthquake, 2.2 million dollars (1968 prices). The 1954 
Adelaide earthquake caused 4 million pounds damage at 1954 prices. 

v 
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Fig. 1 . Inde x ma p o f Atla s earthquake s (se e Tabl e 1) . 
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1. I N T R O D U C T I O N 

Isoseismal maps show the distribution of the shaking 
effects of ear thquakes and provide valuable information 
for estimates of ear thquake risk. They are of particular 
significance in Australia where strong-motion instru­
mental data are scarce and difficult to obtain. 

Isoseismal maps for Australian ear thquakes have 
appeared in a large variety of publications, and some 
maps have been republished in small groups when used 
in specific ea r thquake risk studies (e.g. Evcr ingham & 
Parkes, 1971; Bubb, 1971; McCue , 1973, 1975) . How­
ever, the data as a whole are scatttered and not readily 
accessible, and as more macroseismic data are obtained, 
the problem of accessibility will be compounded . 

The purpose of the Isoseismal Atlas is to provide a 
convenient medium for the assembly of intensity maps 
for Austral ian ear thquakes i.e. a basic macroseismic 
data source. N o at tempt has been made to analyse the 

results in terms of attenuation studies or ear thquake 
risk assessment. However, any such analyses must be 
consistent with the records presented here. 

Terminology used in the text, maps, table, and map 
descriptions is defined in Appendix 1. 

The Modified Mercalli ( M M ) scale, the basis of 
modern intensity estimates, is described in Appendix 2. 

In the text, reference is frequently made to 'BMR' 
although 'BMR' does not appear in the References. In 
these instances the results have been obtained from the 
unpublished files and computer data lists of the Bureau 
of Mineral Resources, Geology and Geophysics, Can­
berra. B M R maintains the Austral ian Nat ional Ear th­
quake Data Centre , where information on all located 
earthquakes occurring in the Australian region is re­
corded and updated. 

2 . E A R T H Q U A K E D A T A 

Table 1 lists details of ear thquakes for which isoseismal 
maps are shown—the location of each ear thquake is 
shown in F igure 1. T h e B M R ear thquake computer file 
lists ear thquake details from all sources, giving a pre­
ferred solution for each ear thquake. In selecting hypo-
centres and magni tudes for the Atlas ear thquakes, all 
solutions were examined carefully along with published 
information on the ear thquakes . 

HYPOCENTRES 
F o r ear thquakes that occurred prior to 1958, instru-
mental ly-determined hypocentres are either not avail­
able or have been inaccurately determined because 
instrumental recordings were rare and timing was 
inaccurate by modern s tandards . In fact, until the mid-
1950s only five recording stations were in continuous 
operation on the Australian continent (Brisbane, Ade­
laide. Per th . Melbourne , and Sydney) . Hence, most of 
the early ear thquake maps show epicentres that have 
been determined from macroseismic observations; the 
epicentres arc plotted in the zones of highest intensities. 
Exceptions are the 1941 Meeberrie and 1954 Adelaide 
ear thquakes , for which hypocentres were redetermined 
dur ing special studies—see Bolt ( 1 9 5 9 ) ; McCue ( 1 9 7 5 ) . 

Determinat ions of epicentres and depths for earth­
quakes after the late-1950s a re more accurate than for 
earlier ear thquakes but their accuracy can vary within 
this set. By the end of 1981 many more seismograph 
stations had been installed but there are still significant 
gaps in the coverage of Queensland, Western Australia, 
and nor thern New South Wales (see Fig. 2 ) . The most 
accurate results have been obtained for those ear th­
quakes with epicentres located within networks of 
stations and those which have been closely studied 
because they were felt over a wide area. 

The focal depths of some earthquakes have been deter­
mined by using local network results or reliable depth 
phases recorded as teleseisms; these focal depths have 
been included in Table 1. 

MAGNITUDES 

F o r each ear thquake, the magnitude determinations and 
the source of each determination are indicated in Table 
1 and defined in Appendixes 1 & 3. Each magni tude 

was investigated to ensure that it was reliably deter­
mined from instrumental data because ear thquake lists 
frequently give magnitudes that have been determined 
from intensity da ta (e.g. those of McCue , 1980) or 
have been determined by non-standard methods. Local 
magnitude ( M L ) was the most commonly determined 
magnitude and therefore will generally be referred to 
by researchers when analysing results. If more than one 
value of M L was available for any given ear thquake 
then the M L determinations listed by Drake (1976) or 
McCue (1975) were preferred for eastern and southern 
Australian earthquakes respectively. In Western Aus­
tralia, all M L values given were determined by BMR 
Mundaring Geophysical Observatory. 

Reliable magnitude values for several ear thquakes could 
not be determined instrumentally (from se ismograms) , 
therefore magnitudes calculated from macroseismic data 
are listed to give an idea of the size of the ear thquakes. 
McCue 's (1980) magni tude estimates derived from 
macroseismic information are listed wherever they are 
applicable; however, magnitudes found by this method 
should be treated as approximate values which may be 
revised as a result of further research. 

1 
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3 . I S O S E I S M A L M A P S 

Maps that have been published elsewhere are repro­
duced here wi thout major modifications to the overall 
shape of the isoseismals; however, some minor modifica­
tions have been made to s tandardise the presentat ion. 
Isoseismals d r a w n over the sea have been eliminated 
but their t rend is indicated by a single dash. A reference 
to each m a p is given in Table 1. T w o maps are shown 
for some ear thquakes because the maps were drawn by 
different au thors , or because a detailed map was drawn 
for the epicentral area. 

Most of the original maps used in the Atlas show in­
tensities on the Modified Mercall i ( M M ) scale. Those 
maps for which the Rossi-Forel ( R F ) scale was 
originally used are presented here, a n d / o r another map 
has been d rawn by either convert ing the R F intensities 
to M M intensities using the correspondence of the two 
scales given by Richter (1958 , p .651) or, if possible, 
by reassessing the felt reports . Hence , for each earth­
quake an isoseimal m a p is available with intensities 
shown on the M M scale. 

M a n y of the original maps showed the isoseismals but 
not the basic informat ion from which their shapes 
were established, namely the posit ion and intensity for 

each observation point . These da ta have been added 
to published maps wherever they could be recovered. 
They should be included on every isoseismal m a p to 
permi t future re in terpre ta t ion of the da ta and to pro­
vide a measure of the qual i ty of the map . Because the 
Atlas maps were d rawn by a large n u m b e r of investi­
gators, their methods of p repara t ion are likely to be 
inconsistent. Fo r example, it is well known tha t people 
experiencing their first ear th t r emor tend to exaggerate 
the felt effects; experienced investigators would allow 
for this when compil ing da ta from observers reports , 
completed quest ionnaires etc . 

The isoseismals on each m a p are drawn to enclose all 
intensity observations equal to or greater than a given 
intensity, ignoring isolated intensity reports which do 
not fit the general pat tern . Thus , the isoseismals are 
smoothed to some extent. In recent surveys, observed 
intensities are sometimes given values of 1+ (where the 
intensity is est imated to be at least I but possibly 
g rea t e r ) , or l~ (where the intensity is thought to be 
lower than I but greater than 1-1) . T h e intensity I 
isoseismal is drawn to include I and 1+ observations 
and exclude I - observations. 

4 . T H E F U T U R E 

Because of the sparseness of ins t ruments to record 
strong ground mot ion in Austral ia we will have to rely 
for many years on the careful analysis of felt intensities 
to assess ea r thquake risk. Therefore it is essential that 
a comprehensive and reliable source of these data is 
maintained. N e w isoseismal maps , of past and future 
ear thquakes and possible revisions of existing isoseismal 
maps , will be covered by supplements to this Bulletin, 
to be issued as the need arises. 

It is hoped that this Atlas will encourage ea r thquake 
seismologists th roughout Austral ia to compile and main­
tain comprehensive records of the effects of future 
ear thquakes so that the data set of ea r thquake effects 
can be enhanced. 

5 . A C K N O W L E D G E M E N T S 

T h e Atlas was finally compiled by the authors after 
the project had been initially worked on by several past 
and present members of the B M R Geomagne t i sm and 
Seismology Sub-section, notably J. Petkovich and P. 
Gidley. Thei r results, and those of others referred to in 
the text w h o made their maps available, are greatly 
appreciated. 

We thank the staff of the B M R Car tographic Section 
who contr ibuted to the drawing of the Atlas illustrations 
(in part icular, I. H a r t i g ) , and S. Fereday, who designed 
the cover illustration. 
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TABLE 1. AUSTRALIAN ISOSEISMAL MAPS 
No. Locality Origin time Epicentre 

Fnml 
Magnitude Map reference 

Yr M D UT Lat.°SLong.0E depth ML MS MB 

H M S 
(km) 

1 Mount Barke r (SA ) 1883 JUL 07 13 58 35.1 138.7 10 4.7 I McCue (1975 ) 
2A Beachport (SA ) 1897 MAY 10 05 26 37.33 139.75 14 6.5 I Dodwell(1910) 
2B Beachport (SA ) 1897 MAY 10 05 26 37.33 139.75 14 6.5 I McCue (1975 ) 
3A Warooka (SA ) 1902 SEP 19 10 35 35.0 137.4 14 6.0 I Howchin (1917 ) 
3B Warooka (SA ) 1902 SEP 19 10 35 35.0 137.4 14 6.0 I Dodwell (1910 ) 
4 Warrnambool (Vic. ) 1903 JUL 14 10 29 38.43 142.53 10 5.3 I McCue (1978 ) 
5A Bundaberg (Qld ) 1918 JUN 06 18 14 2 4 23.5 152.5 6.0 RI V 5.8 BMR Hedley (1925 ) 
5B Bundaberg (Qld ) 1918 JUN 06 18 14 24 23.5 152.5 6.0 RI V 5.8 BMR Rynn (1981 ) 
6 Kurrajong (NSW ) 1919 AUG 15 10 21 21 33.5 150.7 4.6 RI V Cotton (1921 ) 
7 Murrumbateman (NSW ) 1924 MAR 06 23 45 00 34.9 149.0 4.0 I Cotton (1925 ) 
8 Mornington (Vic. ) 1932 SEP 02 18 22 32 38.3 145.0 4.5 ME L 4.2 BMR Holmes (1933 ) 
9 Gayndah (Qld ) 1935 APR 12 01 32 22 25.5 151.7 5.2 I 5.4 BMR Bryan & Whitehouse (1938 ) 

10A Meeberrie (WA ) 1941 APR 29 01 35 41 26.8 116.1 33 7.2 MU N 6.8 GR 7.3 MUN Clarke & others (1955 ) 
10B Meeberrie (WA ) 1941 APR 29 01 35 41 26.8 116.1 33 7.2 MU N 6.8 GR 7.3 MUN Denham (1979 ) 
11 Marysville (Vic ) 1944 NOV 02 14 05 43 37.5 145.9 4.0 I Gaskin (1947 ) 
12 Maryborough (Qld ) 1947 JUN 11 10 03 13 25.5 152.7 33 4.0 I Jones(1948) 
13 Robe (SA ) 1948 AUG 06 03 29 23 37.36 139.68 5.6 I 5.4 BMR McCue (1975 ) 
14 A Dalton-Gunning (NSW ) 1949 MAR 10 22 30 33 34.74 149.20 5.5 RI V 4.6 BMR Joklik (1950 ) 
14B Dalton-Gunning (NSW ) 1949 MAR 10 22 30 33 34.74 149.20 5.5 RI V 4.6 BMR Joklik (1950 ) 
15 Mackay (Qld ) 1950 APR 05 19 50 52 21.1 149.2 4.4 I Webb & others (i n prep. ) 
16 Atherton (Qld ) 1950 JUN 19 09 00 00 17.5 145.5 4.0 I Webb & others (i n prep. ) 
17 Bolgart (WA ) 1952 MAR 11 06 09 31.3 116.5 5.1 I BMR 
18 Gunning (NSW ) 1952 NOV 19 01 59 16 34.8 149.25 4.9 RI V 3.6 BMR Joklik & Casey (1952 ) 
19A Adelaide (SA ) 1954 FEB 28 18 09 52 34.93 138.69 4 5.4 I 4.9 BMR Kerr-Grant (1956 ) 
19B Adelaide (SA ) 1954 FEB 28 18 09 52 34.93 138.69 4 5.4 I 4.9 BMR Kerr-Grant (1956 ) 
20 Mourilyan (Qld ) 1954 MAY 04 07 05 00 17.7 146.0 4.4 I Webb & others (i n prep. ) 
21 Gabalong (WA ) 1955 AUG 30 13 52 30.7 116.4 5.8 I BMR 
22 Queenstown (Tas. ) 1958 JAN 01 00 07 00 42.2 146.1 5.3 RI V Ripper(1963) 
23 Rock Fla t (NSW ) 1958 SEP 01 11 18 32 36.40 149.24 11 4.0 CA N Cleary & others (1964 ) 
24 Cairns (Qld ) 1958 DEC 01 10 38 33 16.5 145.5 4.4 I Webb & others (i n prep. ) 
25 Berridale (NSW ) 1959 MAY 18 06 13 00 36.22 148.64 15 5.3 RI V 3.8 BMR Cleary & others (1964 ) 
26A Mount Gloriou s (Qld ) 1960 NOV 17 05 00 17 27.33 152.85 4.4 BR S Bauer (1972 ) 
26B Mount Gloriou s (Qld ) 1960 NOV 17 05 00 17 27.33 152.85 4.4 BR S Bauer(1972) 
27A Robertson-Bowral (NSW ) 1961 MAY 21 21 40 02 34.55 150.50 19 5.6 RI V Cooney (1962 ) 
27B Robertson-Bowral (NSW ) 1961 MAY 21 21 40 02 34.55 150.50 19 5.6 RI V Cleary & Doyle (1962 ) 
28 Nourning Sprin g (WA ) 1963 JAN 18 05 49 16 32.25 117.17 18 4.9 MU N 4.1 MUN 5.4 MUN Everingham (1968 ) 
29 Port Davey (Tas. ) 1963 NOV 03 12 00 40 43.49 145.80 10 4.4 BM R 3.9 BMR Ripper (1963 ) 
30 Bass Strait (Tas. ) 1964 NOV 14 10 53 04 40.22 144.60 4.5 TA U Green & others (1965 ) 
31 Great Lake (Tas. ) 1964 DEC 09 16 38 41 41.80 146.63 3.4 TA U Green & others (1965 ) 
32 Quorn (SA ) 1965 AUG 28 00 26 39 32.23 138.30 16 5.0 AD E 4.9 GS Sutton & White (1968 ) 
33 Mount Hotha m (Vic. ) 1966 MAY 03 19 07 54 37.04 147.13 8 5.0 RI V 4.3 ISC Underwood (1967 ) 
34A Meckering (WA ) 1968 OCT 14 02 58 50 31.60 117.00 5 6.9 MU N 6.8 GS 6.0 G S Everingham & Gregson (1970 ) 
34B Meckering (WA ) 1968 OCT 14 02 58 50 31.60 117.00 5 6.9 MU N 6.8 GS 6.0 G S Everingham & Gregson (1970 ) 
35 Landor (WA ) 1969 JUN 17 19 54 32 25.26 116.73 5.6 MU N 5.1 MUN 5.7 MUN Everingham & Parkes (1971 ) 
36 South Gippsland (Vic. ) 1969 JUN 20 11 15 28 38.47 146.30 19 5.3 RI V 4.8 PMG Wilkie (1970 ) 
37A Calingiri (WA ) 1970 MAR 10 17 15 11 31.11 116.47 1 5.1 MU N 5.1 MUN 5.7 GS Everingham & Parkes (1971 ) 
37B Calingiri (WA ) 1970 MAR 10 17 15 11 31.11 116.47 1 5.1 MU N 5.1 MUN 5.7 GS Everingham & Parkes (1971 ) 
38 Spalding (SA ) 1971 JAN 06 23 54 30 33.46 138.56 12 4.6 AD E Stewart & Sutton (1971 ) 
39 Western Por t (Vic. ) 1971 JUL 06 21 55 01 38.42 145.11 23 5.0 AD E 4.9 GS Bishop & Cresswell (1972 ) 
40 Dalton (NSW ) 1971 NOV 03 20 05 37 34.78 149.17 3 4.2 RI V BMR 
41A Picton (NSW ) 1973 MAR 09 19 09 14 34.14 150.29 20 5.5 RI V 5.3 BMR 5.5 GS Denham (1976 ) 
41B Picton (NSW ) 1973 MAR 09 19 09 14 34.14 150.29 20 5.5 RI V 5.3 BMR 5.5 GS Denham (1976 ) 
42 Meckering (WA ) 1974 JUL 09 10 4 6 4 7 31.65 117.00 4.3 MU N 5.3 MUN Gregson & Smith (1975 ) 
43 Manmanning (WA ) 1974 SEP 04 23 17 42 30.79 116.97 4.5 MU N 5.8 MUN Gregson & Smith (1975 ) 
44 Banda Se a 1974 OCT 29 03 14 15 6.88 129.46 117 6.6 PAS 6.5 GS BMR 
45 Meckering (WA ) 1974 NOV 19 09 30 23 31.63 117.03 4.0 MU N Gregson & Smith (1975 ) 
46 Kirnberley (WA ) 1975 MAR 06 23 51 26 17.08 126.38 5.2 MUN Gregson & Smith (1976 ) 
47 Marble Bar (WA ) 1975 JUL 24 22 23 42 21.09 120.47 33 5.1 MUN Gregson & Smith (1976 ) 
48 Gladstone (SA ) 1976 FEB 27 11 44 51 33.30 138.45 8 3.6 AD E McCue (pers . comm., 1980 ) 
49 Preston (Vic. ) 1976 JUL 09 08 27 40 37.73 145.03 1.3 PI T Gibson & others (1981 ) 
50 Lockhart (NSW ) 1976 AUG 23 19 14 51 35.30 146.47 4 4.2 RI V BMR 
51 Meckering (WA ) 1976 OCT 29 06 04 48 31.64 117.00 4.7 MU N Gregson (1977 ) 
52 Albany (WA ) 1977 MAY 15 19 16 08 35.00 117.95 4.5 MU N 3.9 GS Gregson (1978 ) 
53 Bawning (NSW ) 1977 JUN 30 12 48 22 34.67 148.87 12 4.5 CA N Smith &McEwin (1980 ) 
54 Bowning (NSW ) 1977 JUL 04 20 05 20 34.65 148.89 13 5.0 CA N 4.2 GS Smith & McEwin (1980 ) 
55 Indonesia 1977 AUG 19 06 08 51 11.16 118.41 33 7.9 GS 7.0 GS Gregson & others (1979 ) 
56 Adelaide (SA ) 1977 AUG 20 21 55 20 34.91 138.89 22 3.4 AD E McCue &  Sutton (1979 ) 
57 Balliang (Vic. ) 1977 DEC 02 13 32 33 37.86 144.26 15 4.5 CA N Gibson & others (1981 ) 
58 Esk (Qld ) 1978 APR 26 11 53 14 27.23 152.31 3.5 BR S Rynn & Webb (i n press ) 
59 Maroonah Homestea d (WA ) 1978 MAY 01 03 42 53 23.64 115.59 5.7 MU N Gregson (1980a ) 
60 Margaret River (WA ) 1978 JUN 09 12 31 18 33.93 115.20 3.0 MU N Gregson (1980a ) 
61 Heron Islan d (Qld ) 1978 NOV 28 17 33 36 23.36 152.43 12 5.0 UN Q 4.8 UNQ Rynn & others (i n press ) 
62 Scoresby (Vic. ) 1979 APR 16 23 24 47 37.89 145.25 2 2.6 PI T Gibson & others (1981 ) 
63A Cadoux (WA ) 1979 JUN 02 09 4 8 01 30.79 117.16 15 6.2 MU N 6.2 BMR 6.0 GS Gregson (1980b ) 
63B Cadoux (WA ) 1979 JUN 02 09 48 01 30.79 117.16 15 6.2 MU N 6.2 BMR 6.0 GS Lewis (i n press ) 
64 Kempsey (NSW ) 1979 SEP 06 13 07 59 30.87 152.98 3 1  BM R Rynn (pers . comm., 1980 ) 
65 Cadoux (WA ) 1979 OCT 11 04 04 12 30.79 117.15 15 4.8 MU N 5.0 GS Gregson (1980b ) 
66 Offshore Fremantl e (WA ) 1980 DEC 08 00 12 08 32.12 114.11 37 5.2 MU N 4.6 GS Gregson (1982 ) 
67 Cadoux (WA ) 1980 DEC 10 04 35 06 30.73 117.15 13 5.0 MU N 4.0 GS Gregson (1982 ) 
68A Bass Strai t (Vic. ) 1981 JUN 16 21 35 56 38.90 144.20 15 4.9 BM R 4.2 BMR BMR 
68B Bass Strait (Vic. ) 1981 JUN 16 21 35 56 38.90 144.20 15 4.9 BM R 4.2 BMR BMR 
69 Appin (NSW ) 1981 NOV 15 16 58 10 34.25 150.90 14 4.6 BM R 3.9 BMR 4.3 BMR Denham & others (i n prep. ) 
70 Suggan Buggan (NSW ) 1981 NOV 30 02 09 08 36.69 148.33 7 3.7 BM R BMR 
Note: 1 . Appendi x 3  list s th e source s o f magnitud e determinations . 

2. Figur e 1  show s th e locatio n o f eac h earthquak e liste d i n Tabl e 1 . 
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A P P E N D I X 1: T E R M I N O L O G Y 

A C C E L E R O M E T E R . A seismograph for measuring 
ground accelerat ion as a function of t ime. 

A C T I V E F A U L T . A fault along which slip has 
occurred in historical (or Ho locene) t ime, or on 
which ea r thquake foci are located. 

A F T E R S H O C K S . Smaller ear thquakes . following the 
largest ea r thquake of a series concentrated in a re­
stricted crustal volume. 

E A R T H Q U A K E . T h e vibrations of the Ea r th caused 
by the passage of seismic waves radiat ing from some 
source of elastic energy. 

E P I C E N T R E . T h e point on the Ear th ' s surface directly 
above the focus (or hypocen t re ) of an ear thquake . 

F A U L T . A fracture or zone of fractures in rock along 
which the two sides have been displaced relative to 
each other parallel to the fracture. The total fault 
offset may range from one millimetre for very small 
ear thquakes to ten metres for the Ear th 's largest 
shocks. 

F O C A L D E P T H ( O F E A R T H Q U A K E S ) . T h e depth 
of the focus (hypocen t re ) below the surface of the 
Ea r th . 

F O C U S ( H Y P O C E N T R E ) . T h e place at which rup­
ture commences . 

F O R E S H O C K S . Smaller ear thquakes preceding the 
largest ear thquake of a series concentra ted in a re­
stricted crustal volume. 

H Y P O C E N T R E ( F O C U S ) . The place at which rup­
ture commences . 

I N T E N S I T Y ( O F E A R T H Q U A K E S ) . A measure of 
ground shaking obtained from the damage done to 
structures built by man , changes in the Ear th ' s sur­
face, and felt repor ts (see Appendix 2 ) . 

I N T E N S I T Y Q U E S T I O N N A I R E . Special form or card 
listing questions designed about the Modified Mer-
calli scale of intensity to which simple answers indi­
cate the intensity of an ear thquake. The answers to 
these questionnaires gathered from an area a round a 
felt ear thquake can be integrated with field observa­
tions and other reports in drawing isoseismal maps 
(see Appendix 4 ) . 

ISOSEISMALS. Contour lines drawn to separate one 
level of seismic intensity from another . 

M A C R O S E I S M I C E F F E C T S (OF E A R T H Q U A K E S ) . 
Those effects that can be observed on a large scale 
in the field wi thout ins t rumental aid. 

M A G N I T U D E . A quant i ty that is characterist ic of the 
total energy released by an ear thquake , in contrast 
to ' intensity' which subjectively describes ear thquake 
effects at a part icular place. Richter (1935) devised 

the logar i thmic magni tude scale in cur ren t use to 
define local magni tude ( M L ) in terms of the m o t i o n 
that would be measured by a s tandard type of seis­
mograph located 100 km from the epicentre of an 
ea r thquake . Several other magni tude scales a re also 
in use, for example body-wave magni tude ( M B ) and 
surface-wave magni tude ( M S ) , which use body 
waves and surface waves respectively. T h e scale is 
open-ended, but the largest known ea r thquake mag­
ni tudes are about M S 8.5. F o r magni tude re la t ions 
see M c G r e g o r & Ripper ( 1 9 7 6 ) or Bath ( 1 9 8 1 ) . 

M A G N I T U D E S O U R C E . T h e seismological centre 
whose methods or results are used for the magn i tude 
de te rmina t ion listed in Tab le 1 and on each iso­
seismal map . A list of magni tude sources is given in 
Append ix 3. 

M E I Z O S E I S M A L R E G I O N . T h e area of s t rong shak­
ing and significant damage in an ea r thquake . 

M O D I F I E D ^ M E R C A L L I ( M M ) S C A L E . A numer ica l 
index describing the effects of an ea r thquake . T h e 
scale in c o m m o n use today is the Modified Mercal l i 
scale of 1931, with intensity values indicated by 
capital R o m a n numerals from I to XI I . T h e nar ra t ive 
descript ions of each intensity value are given in A p ­
pendix 2. 

RISK ( S E I S M I C ) . T h e relative risk is the compara t ive 
ea r thquake hazard from one site to another . T h e 
probabil ist ic risk is the odds of ea r thquake occur­
rence within a given t ime interval and region. 

R O S S I - F O R E L ( R F ) S C A L E . A numerical index de­
scribing the effects of an ear thquake (in c o m m o n 
use before the adopt ion of the M M scale in about 
1 9 3 1 ) . 

S C A R P ( F A U L T ) . A cliff or steep slope formed by 
displacement of the ground surface. 

S E I C H E O S C I L L A T I O N . Resonant oscillation in 
closed or semiclosed bodies of water . 

S E I S M I C I T Y . T h e distribution of ea r thquakes in space 
and t ime. 

S E I S M O G R A P H . An ins t rument for recording, as a 
function of t ime, the motions of the Ear th ' s surface 
that are caused by seismic waves. 

S E I S M O L O G Y . T h e study of ear thquakes , seismic 
sources, and wave propagat ion th rough the Ea r th . 

S T R O N G G R O U N D M O T I O N . The shaking of the 
ground near an ear thquake source made u p of large 
ampl i tude seismic waves of var ious types. 

T E L E S E I S M . An ear thquake recorded by a seismo­
graph at a great distance f rom the source, i.e. over 
1000 km. 
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A P P E N D I X 2 : M O D I F I E D M E R C A L L I ( M M ) S C A L E O F E A R T H Q U A K E 
I N T E N S I T Y 

( N e w Z e a l a n d v e r s i o n , 1 9 6 5 , a f te r E i b y , 1 9 6 6 ) 

M M I N o t felt by h u m a n s , except in especially 
favourable c i rcumstances , but birds and 
animals may be dis turbed. Repor ted 
mainly from the upper floors of buildings 
m o r e than ten storeys high. Dizziness or 
nausea may be experienced. Branches of 
trees, chandeliers , doors , and other sus­
pended systems of long na tura l per iod 
m a y be seen to move slowly. Wate r in 
ponds , lakes, reservoirs, etc., may be set 
in to seiche oscillation. M M VII I 

M M II Fel t by a few persons at rest indoors , 
especially by those on upper floors or 
o therwise favourably placed. T h e long-
per iod effects listed under M M I may be 
m o r e not iceable . 

M M III Fe l t indoors , but not identified as an 
e a r t h q u a k e by everyone. Vibra t ions m a y 
be l ikened to the passing of light traffic. 
I t m a y be possible to est imate the dura­
t ion, but not the direct ion. Hang ing ob­
jects m a y swing slightly. Standing moto r ­
cars m a y rock slightly. 

M M IV Genera l ly not iced indoors , but no t out­
side. Very light sleepers may be awakened. 
Vib ra t ion may be l ikened to the passing M M IX 
of heavy traffic, or to the jolt of a heavy 
object falling or s tr iking the building. 
Walls and f rame of building are heard to 
creak. Door s and windows ratt le. Glass­
ware and crockery rat t les. Liquids in open 
vessels may be slightly disturbed. Stand­
ing moto rca r s may rock, and the shock 
can be felt by their occupants . 

M M V Genera l ly felt outside, and by almost 
everyone indoors . Mos t sleepers awakened . 
A few people frightened. Direct ion of mo­
t ion can be est imated. Small unstable ob­
jects are displaced or upset. Some glass­
ware and crockery may be broken. Some M M X 
windows cracked. A few ear thware toilet 
fixtures cracked. Hang ing pictures move . 
D o o r s and shut ters swing. P e n d u l u m 
clocks s top, start , or change ra te . 

M M V I Fel t by all. People and animals a larmed. 
M a n y run outside. Difficulty experienced 
in walking steadily. Slight damage to 
M a s o n r y D . Some plaster cracks or falls. 
Isolated cases of ch imney damage . Win­
dows, glassware, and crockery b roken . 
Objects fall f rom shelves, and pictures 
f rom walls. Heavy furni ture moved. U n ­
stable furni ture over turned. Small c h u r c h M M X I 
a n d school bells ring. Trees and bushes 
shake, or a re hea rd to rustle. Loose 
mate r ia l m a y be dislodged from existing M M XII 
slips, talus slopes, or shingle slides. 

M M VII G e n e r a l a larm. Difficulty experienced in 
s tanding. Not i ced by drivers of motorcars . 
T rees and bushes s trongly shaken. Large 
bells r ing. M ason ry D cracked and d a m ­
aged. A few instances of damage to 

Masonry C. Loose br ickwork and tiles 
dislodged. Unbraced parapets and archi­
tectural o rnaments may fall. Stone walls 
cracked. Weak chimneys broken, usually 
at the roof-line. Domes t i c water tanks 
burst . Concre te irr igation ditches dam­
aged. Waves seen on ponds and lakes. 
Wate r m a d e turbid by st i rred-up mud. 
Small slips, and caving-in of sand and 
gravel banks . 
A l a r m may approach panic . Steering of 
motorcars affected. Masonry C damaged , 
with part ial collapse. Masonry B damaged 
in some cases. Masonry A undamaged . 
Chimneys , factory stacks, monumen t s , 
towers, and elevated tanks twisted or 
brought down. Panel walls t h rown ou t of 
frame structures. Some brick veneers 
damaged. Decayed wooden piles broken. 
F r a m e houses not secured to the founda­
tion may move. Cracks appear on steep 
slopes and in wet g round. Landslips in 
roadside cuttings and unsuppor ted exca­
vations. Some tree branches may be 
broken off. 
Genera l panic. Masonry D destroyed. 
Masonry C heavily damaged , sometimes 
collapsing completely. M a s o n r y B 
seriously damaged. F r a m e structures 
racked and distorted. D a m a g e to founda­
tions general. F r a m e houses no t secured 
to the foundat ions shifted off. Brick veneer 
fall and expose frames. Cracking of the 
ground conspicuous. Minor damage to 
pa ths and roadways . Sand and m u d 
ejected in alluviated areas, with the for­
mat ion of ea r thquake fountains and sand 
craters. Unde rg round pipes broken . 
Serious damage to reservoirs. 
Most masonry s t ructures destroyed, to­
gether with their foundat ions . Some well-
built wooden buildings and bridges 
seriously damaged. D a m s , dykes, and em­
bankments seriously damaged . Railway 
lines slightly bent . Cemen t and asphalt 
roads and pavements badly cracked or 
th rown into waves. Large landslides on 
river banks and steep coasts. Sand and 
m u d on beaches and flat land moved hor i ­
zontally. Large and spectacular sand and 
m u d fountains. Wate r from rivers, lakes, 
and canals th rown u p on the banks . 
W o o d e n frame structures destroyed. Grea t 
damage to rai lway lines. G r e a t damage to 
underg round pipes. 

D a m a g e virtually tota l . Pract ical ly all 
works of construct ion destroyed o r greatly 
damaged . Large rock masses displaced. 
Lines of slight and level dis torted. Visible 
wave-motion of the ground surface re­
por ted . Objects t h rown upwards into the 
air. 
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Categories of non-wooden construction 
M asonry A. Structures designed to resist lateral forces 

of about 0.1 g, such as those satisfying the 
N e w Zealand Mode l Building Bylaw, 1955. 
Typical buildings of this kind are well re­
inforced by means of steel or ferro-con-
crete bands , or are wholly of ferro-con-
crete construct ion. All mor t a r is of good 
quality and the design and workmansh ip 
is good. F e w buildings erected prior to 
1935 can be regarded as Masonry A. 

Masonry B. Reinforced buildings of good workman­
ship and with some mortar , but no t de­
signed in detail to resist lateral forces. 

Masonry C. Buildings of ord inary workmanship , with 
mor ta r of average quality. N o ext reme 
weakness, such as inadequate bonding of 
the corners, but nei ther designed nor re­
inforced to resist lateral forces. 

Masonry D. Building with low s tandards of workman­
ship, poor mor ta r , or constructed of weak 

materials like m u d brick and r a m m e d 
earth. Weak horizontal ly. 

Windows W i n d o w breakage depends great ly u p o n 
the na tu re of the f rame and its o r ien ta t ion 
with respect to the ea r thquake source . 
Windows cracked at M M V are usual ly 
ei ther large display windows, or windows 
tightly fitted to meta l f rames. 

Chimneys T h e 'weak chimneys ' listed unde r M M 
V I I are unreinforced domest ic ch imneys 
of brick, concrete block, or poured con­
crete . 

Water tanks T h e 'domest ic water tanks ' listed u n d e r 
M M V I I are of the cylindrical cor ruga ted-
iron type c o m m o n in N e w Zealand ru ra l 
areas. If these are only par t ly full, move­
men t of the water may burst soldered and 
riveted seams. Hot -wa te r cylinders con ­
strained only by supply and delivery pipes 
may move sufficiently to b reak pipes a t 
about the same intensity. 

A P P E N D I X 3 : M A G N I T U D E S O U R C E S 

Estimates of ea r thquake magni tudes have been ob­
tained from several sources. T h e table below identifies 
the agencies tha t provided the estimates from the codes 
on the Atlas maps . T indicates that the magni tude has 
been est imated from intensity results as per M c C u e 
( 1 9 8 0 ) . 

A D E — Universi ty of Adela ide , Adelaide (SA) 
B M R — Bureau of Minera l Resources, Geology and 

Geophysics, Canber ra ( A C T ) 
BRS — Universi ty of Queensland, Brisbane (Qld) 
C A N — Austral ian Na t iona l University, Canber ra 

( A C T ) 
G R — Gutenberg & Richter (1954) 

GS — Uni ted States Geological Su rvey—Nat iona l 
Ea r thquake Informat ion Service ( N E I S ) 
( U S A ) 

I — Magni tude de termined f rom intensity da t a 
ISC — Interna t iona l Seismological Cen t re ( U K ) 
M E L — B M R Melbourne Ovservatory G r o u p , Me l ­

bourne (Vic . ) 
M U N — B M R Mu n d a r i n g Geophysical Observatory , 

Per th ( W A ) 
P I T — Pres ton Inst i tute of Technology, M e l b o u r n e 

(Vic . ) (now Phill ip Inst i tute of T e c h ­
nology) . 

R IV •— Riverview Observatory, Sydney ( N S W ) 
T A U — Universi ty of Tasmania , H o b a r t (Tas . ) 
U N Q — Univers i ty of Queensland, Brisbane ( Q l d ) 
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A P P E N D I X 4 : E A R T H Q U A K E Q U E S T I O N N A I R E F O R M 

EARTHQUAKE 
REPORT 

GEOPHYSICAL OBSERVATORY GROUP, 
BUREAU OF MINERAL RESOURCES, 
P . O . BOX 378, 
CANBERRA CITY, A.C.T . 2601 

We are  investigating  the  effects 
of the  earthquake  that  took  place  on 

, and  would  be  grateful 
if you  would  complete  this  report  and 
return it  in  the  pre-paid  envelope. 

If you  did  not  feel  the  earthquake, 
please complete  section  1  of  the  report, 
because this  will  help  to  fix  limits  of 
the area  affected  by  the  shock. 

Please underline  appropriate  words  or  fill  in  spaces. 

Name of Person reporting (block le t ters) An earthquake was felt [ ^ ] 

Not felt Q 

Time a.m. 

p.m. 

YOUR LOCATION DURING EARTHQUAKE 

(a) Address at time of earthquake 

and neares t large town 

(b) Ground: Rocky, gravelly, loose , compact, marshy, f i l l ed- in or. 

Level , s loping, s t eep or 

(c) If indoors, type of building const ruct ion: 
Wood, brick, brick veneer, masonry, 

(d) Quality of construct ion: 
New, old, well built , poorly built , 

concrete or 

(e) No. of floors in building 

(g) Activity when earthquake occurred: 
Walking, s i t t ing, lying down, s leep ing , 

or 

(f) Observer ' s floor 

(h) If out of doors, you, others were: 
Quiet , ac t ive , 

or 

E F F E C T S ON POPULATION 

(a) Fe l t by: Very few, severa l , many, al l (in your home) (in community) 

(b) Awakened: No one, few, many, all (in your home) (in community) 

(c) Fr ightened: No one, few, many, al l (in your home) (in community); general panic 

3 . R E L A T E D SOUNDS 

(a) Rat t l ing of windows, doors, d i s h e s , e t c . 

(b) Creaking of building (descr ibe) 

(c) Earth n o i s e s : Faint , moderate, loud 

4 . PHYSICAL E F F E C T S AND DAMAGE 

(a) Outs ide : 

1. T rees and bushes shaken, veh ic l e s rocked, e tc . 

2 . Ground cracked, l ands l ides , water disturbed, e t c . 

3 . Columns, monuments, e leva ted water tanks, e tc . , 

c racked, twisted, overturned 

4 . Other effects 

(b) Bui ldings: 

1. Hanging objects swung moderately, violently. 

Direction of movement . . . . . . 

2 . Small objec ts shifted, overturned, fell 

3 . Furniture shifted, overturned, broken 

4. P l a s t e r cracked, broken, fell 

5 . Windows cracked 

6 . Structural elements of brick, wood, or 

were damaged sl ightly, moderately, greatly 

Additional information  will  be  appreciated.  Use  space  on  reverse  side. 
G82/4-124A 



ISOSEISMAL MAP S 
( in c h r o n o l o g i c a l order ) 
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I S O S E I S M A L M A P O F T H E M O U N T B A R K E R 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

7 J U L Y 1 8 8 3 

'Ade l a ide a n d its suburbs exper ienced " t r e m o r s " o n several 
occas ions after 1 8 3 7 , no tab ly : 1840 , 1 8 4 8 , 1 8 5 6 , 1882 , 1 8 8 3 , 
1 8 8 6 , 1887 and 1889 , the mos t severe of which appea red from 
the r epor t s to be tha t of 1 8 8 3 . Accord ing ly a t ho rough search 
was m a d e of local newspapers in the South Aus t r a l i an Publ ic 
L i b r a r y a n d a n isoseismal m a p d r a w n up from the d a t a col lected 
to assess its relat ive size and approx ima te locat ion . Th is con­
firmed tha t it was a low m a g n i t u d e event ( M L less t h a n 4i . . .) 
cen t red in the M t Lofty ranges east of the city a n d it m a y be 
conc luded , from their shor t du ra t ion a n d the lack of simul­
t aneous repor t s of nea rby towns, tha t the o thers were , similarly, 
smal l very local events with one except ion: t ha t of 17 Apr i l 
1 8 8 7 . ' ( M c C u e , 1975) . 

T h e event was subsequent ly re-es t imated to b e M L 4.7 by 
M c C u e (1980 ) . 

REFERENCES 
M C C U E , K. F . , 1975—Seismic i ty and seismic risk in South A u s ­
tral ia . University of Adelaide Report, A D P 137 . 

M C C U E , K. F . , 1 9 8 0 — M a g n i t u d e s of some early ea r thquakes in 
sou theas te rn Aust ra l ia . Search, 1 1 ( 3 ) , 7 8 - 8 0 . 



S O S E I S M A L M A P O F TH E M O U N T BARKE R E A R T H Q U A K E , S O U T H A U S T R A L I A 
7 J U L Y 188 3 

DATE :  7  J U L Y 188 3 
TIME :  13:5 8 U T 
MAGNITUDE :  4.7 M L ( I ) 
EPICENTRE :  35. 1 ° S 138.7° E 
DEPTH :  10k m 

• EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM ) 

4 EARTHQUAK E FEL T (MM ) 
o EARTHQUAK E NO T FEL T 

100km 



I S O S E I S M A L M A P O F T H E B E A C H P O R T 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

1 0 M A Y 1 8 9 7 

'. . . e a r thquakes were felt in 1897 and 1902 , not only in 
Adela ide bu t th roughou t the southern par t of South Austra l ia . 
These were approximate ly located from the isoseismal m a p s 
cons t ruc ted then, the first occur r ing on 10 May 1897 nea r 
Kingston and the second on Yorke Peninsula on 19 September , 
1902 near W a r o o k a . 

' F r o m the rapid a t ten tua t ion of intensity, it may be inferred 
that both shocks were qui te shallow and further, tha t in view 
of the considerably wider felt a rea , the Kingston ea r t hquake 
was the l a rge r—in fact the largest to have occur red in South 
Aust ra l ia be tween 1837 and 1974 . 

'The ma in shock on M o n d a y af ternoon was followed by abou t 
30 aftershocks in the first five hours and a total of abou t 9 0 
aftershocks were felt at Kingston in the first two days (Adela ide 
Advert iser , 14 M a y 1897). Fewer aftershocks were felt at R o b e 
bu t one of these on 18 M a y was repor ted to have s topped 
clocks. A n ea r thquake in the same area abou t two years la ter 
(2 M a y 1899) was felt in W a r r n a m b o o l (Underwood , 1973) . 
Extensive l iquefaction was observed at R o b e , Beachpor t and 
Kingston with the format ion of wa te r spouts and sand volcanoes . 
T h e shock was apparen t ly recorded on the Po r t Adela ide t ide 
gauge bu t there was no accompany ing t sunami as exper ienced 
on the N W coast of Western Aus t ra l ia following the K r a k a t o a 
erupt ion . This indicates the absence of any major vert ical tec­
tonic d isplacement or widespread s lumping of the sea floor.' 
( M c C u e , 1975) . 

REFERENCES 
D O D W E L L , G. F . , 1 9 1 0 — S o u t h Aust ra l ian ea r thquakes . Report 
of the Australian Association for the Advancement of Science, 
12, 4 1 6 - 4 2 3 . 

M C C U E , K. F . , 1975—Seismici ty and seismic risk in South Aus ­
tralia. University of Adelaide Report, A D P 137. 

U N D E R W O O D , R., 1973—Studies in Vic tor ian seismicity. Pro­
ceedings of the Royal Society of Victoria, 8 5 , 2 7 - 4 8 . 



I S O S E I S M A L M A P O F TH E B E A C H P O R T E A R T H Q U A K E, SOUTH A U S T R A L I A 
10 MA Y 189 7 

0 200k m 
I I  1 

DATE :  1 0 MA Y 189 7 
TIME :  05:26 U T 
MAGNITUDE :  6. 5 M L ( I ) 
EPICENTRE :  37.33° S 139.75° E 
DEPTH :  14k m 

A EPICENTR E 

IV ZON E INTENSIT Y DESIGNATIO N (RF ) 

2 4 / S A / 2 

• 



I S O S E I S M A L M A P O F T H E B E A C H P O R T 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

1 0 M A Y 1 8 9 7 

' In view of the impor t ance of the 1897 . . . e a r t h q u a k e , it was 
dec ided to complete ly review the macrose ismic da t a and redraw 
an isoseismal m a p based on the widely used Modified Merca l l i 
s t a l e ' . 

' T h e resul tant m a p . . . is m o r e directly c o m p a r a b l e with those 
d r a w n for more recent e a r t hquakes and thus can be used to 
m a k e compat ib le es t imates of its focal depth and size o r magn i ­
tude . Hogben ' s intensities (in Howch in , 1918) for this event are 
equiva lent in the meizoseismal a rea bu t appea r to b e over­
es t imated by abou t one unit at large dis tances . ' ( M c C u e , 1975) . 

REFERENCES 
H O W C H I N , W., 1 9 1 8 — T H E GEOLOG Y O F SOUT H AUSTRALIA . Pub­

lication of the Education Department, Adelaide, South Australia. 

M C C U E , K. F . , 1975—Seismic i ty and seismic risk in South A u s ­
tral ia. University of Adelaide Report, A D P 137. 



I S O S E I S M A L M A P OF THE B E A C H P O R T EARTHQUAKE, S O U TH A U S T R A L I A 
10 MA Y 189 7 

300km 
_ i 

DATE :  10 MA Y 189 7 
TIME :  05:2 6 U T 
MAGNITUDE :  6  5  M L ( I) 
EPICENTRE :  37.33CS 139.75° E 
DEPTH :  14 k m 

• EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM) 

4 EARTHQUAK E FEL T (MM) 
o EARTHQUAK E NO T FELT 

2 4 / A / 2 3 



I S O S E I S M A L M A P O F T H E W A R O O K A 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

1 9 S E P T E M B E R 1 9 0 2 

' T h e a rea affected was not qui te so great as tha t o n M a y 10 
1897 , bu t ex tended from Por t Augus t a in the nor th , across 
the River M u r r a y in the east, the M o u n t Lofty Ranges , Y o r k e 
Peninsula , and the South East . Outs ide the State , a rumbl ing 
noise was hea rd and an ear th t r emor was felt at J a reena , western 
N e w South Wales at 8.10 p .m. on the same day. T h e m a x i m u m 
of intensity appears to have been towards the sou thern end of 
St V incen t Gulf. A t W a r o o k a , Yorke Peninsu la , ch imneys fell, 
walls were part ia l ly demol ished, while few bui ldings escaped 
minor injuries. O n the opposi te side of the Gulf, at N o r m a n -
ville, C l a r e n d o n and o ther places, the shock was scarcely less 
severe. T h e lanterns of T r o u b r i d g e L igh thouse were complete ly 
dest royed, and the spilt oil set fire to the woodwork of the 
bui ld ing . ' (Howchin , 1917) . 

T h e isoseismal m a p shows Griffith's intensities (in Howch in , 
1917) on the Rossi-Forel scale. 

REFERENCE 
H O W C H I N , W. , 1 9 1 7 — T H E GEOGRAPH Y O F SOUT H A U S T R A L I A , 

Revised Edi t ion . Whitcombe & Tombs, Christchurch, New Zea­
land. 



I S O S E I S M A L M A P O F TH E W A R O O K A E A R T H Q U A K E , SOUTH A U S T R A L IA 
19 S E P T E M B E R 190 2 

135°00' 137°00 

38°00' 

200km 

DATE :  1 9 SEPTEMBE R 1  90 2 
TIME :  10:35 U T 
MAGNITUDE :  6.0 M L ( I ) 
EPICENTRE :  35.0° S 137.4° E 
DEPTH :  14k m 

• EPICENTR E 

IV ZON E INTENSIT Y DESIGNATIO N (RF) 

2 4 / S A / 4 



I S O S E I S M A L M A P O F T H E W A R O O K A 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

1 9 S E P T E M B E R 1 9 0 2 

' The area affected was not qui te so great as that on M a y 10 
1897, but extended from Por t Augus t a in the nor th , across the 
River M u r r a y in the east, the M o u n t Lofty Ranges , Y o r k e 
Peninsula , and the South Eas t . Outs ide the State , a rumbl ing 
noise was heard and an ear th t r emor was felt at J a reena , western 
New South Wales at 8.10 p .m. on the same day. T h e m a x i m u m 
of intensity appears to have been towards the southern end of 
St Vincen t Gulf. At W a r o o k a , Yorke Peninsula , ch imneys fell, 
walls were part ia l ly demol ished, while few bui ldings escaped 
minor injuries. O n the opposi te side of the Gulf, at N o r m a n -
ville, C l a r e n d o n and o ther places, the shock was scarcely less 
severe. T h e lanterns of T roub r idgc Lighthouse were complete ly 
destroyed, and the spilt oil set fire to the woodwork of the 
bui ld ing. ' (Howchin , 1917) . 

Todd ' s intensities (in Dodwel l , 1910) on the Rossi-Forel scale 
have been converted to intensities on the Modified Mcrcal l i 
scale. 

Griffith's intensities (in Howchin , 1917) are equivalent to T o d d ' s 
in the meizoseismal area bu t T o d d ' s intensities are p robab ly 
overes t imated by one at large dis tances ( M c C u e , 1975) . 

REFERENCES 
D O D W P . L L , G. F . , 1910—South Aust ra l ian ea r thquakes . Report 
of the Australian Association for the Advancement of Science, 
12, 4 1 6 - 4 2 3 . 

H O W C H I N , W., 1 9 1 7 — T H E GEOGRAPH Y O F SOUT H AUSTRALIA , 

Revised Edi t ion. Whitcombe & Tombs, Christchurch, New Zea­
land. 

M C C U E . K. F . , 1975—Seismici ty and seismic risk in South Aus ­
tralia. University of Adelaide Report, A D P 137. 



I S O S E I S M A L M A P O F TH E W A R O O K A EARTHQUAKE , S O U TH A U S T R A L I A 
19 S E P T E M B E R 190 2 

200km 
I 

DATE :  1 9 SEPTEMBE R 1  90 2 
TIME :  10:35 U T 
MAGNITUDE :  6. 0 M L (I ) 
EPICENTRE :  35.0° S 137.4° E 
DEPTH :  1 4 k m 

A EPICENTR E 

IV ZON E INTENSIT Y DESIGNATIO N (MM ) 

2 4 / S A / 3 



I S O S E I S M A L M A P O F T H E W A R R N A M B O O L 
E A R T H Q U A K E , V I C T O R I A — 1 4 J U L Y 1 9 0 3 

'At 2 0 2 9 local t ime on 1 4 July 1 9 0 3 an ea r thquake was widely 
felt t h roughou t southwestern Victor ia . Percep tab le g round 
mot ion did not extend as far east as M e l b o u r n e nor th as 
Horsham or west to South Aust ra l ia and d a m a g e was confined 
to a small area a round W a r r n a m b o o l on the south coast . The re 
was n o loss of life or serious injury. 

'A m o r e detai led examina t ion of the ea r thquake ' s effects was 
made using con tempora ry newspapers , in par t icular the War r ­
nambool Standard, Me lbourne Age and Geelong Advertiser. 
This informat ion was supplemented with entr ies from light­
house keepers ' logs to d raw up the isoseismal m a p ' ( M c C u e , 
1 9 7 8 ) . 

REFERENCE 
M C C U E , K . F . , 1 9 7 8 — T h e value of historical r e c o r d s — t h e 
W a r r n a m b o o l ea r thquake of July 1 9 0 3 . Proceedings of the Royal 
Society of Victoria, 9 0 , 2 4 5 - 2 5 0 . 



I S O S E I S M A L M A P O F TH E W A R R N A M B O O L EARTHQUAKE, VICTORI A 
14 J U L Y 190 3 

100km 
_ 1 

DATE :  1 4 J U L Y 190 3 
TIME :  10:2 9 U T 
MAGNITUDE :  5.3 M L (I ) 
EPICENTRE :  38.43° S 142.53° E 
DEPTH :  1 0 k m 

A EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM ) 

4 EARTHQUAK E FEL T (MM ) 
o EARTHQUAK E NO T FEL T 

2 4 / V / 4 



I S O S E I S M A L M A P O F T H E B U N D A B E R G 
( ' Q U E E N S L A N D ' ) E A R T H Q U A K E , 

Q U E E N S L A N D — 6 J U N E 1 9 1 8 

' The greatest e a r t h q u a k e to shake Queens land , since E u r o p e a n 
colonisat ion, was that which happened early in the morn ing 
of 7th June , 1918 local t ime. Apparen t ly it was of tectonic , 
not volcanic , origin. 

'Unforunate ly , Queens land was then and still is unprovided with 
any appa ra tu s to record seismic p h e n o m e n a . 

'Newspaper cor responden ts repor ted this e a r t h q u a k e over a 
wide area of South-east Queens land, extending from T a m ­
bour ine Moun ta in in the south to St Lawrence in the nor th , 
and from the sea to R o m a in the west. ' (Hedley, 1925) . 

T h e detai led repor ts in Hedley (1925) were used to d raw the 
isoseismal m a p (intensities on the Modified Mcrcal l i scale). 

REFERENCE 
H E D L E Y , C , 1 9 2 5 — T h e Queens land e a r t h q u a k e of 1918 . 
Transactions of the Royal Geographical Society of Australasia, 
Queensland, No. 16, 151-156 . 



I S O S E I S M A L M A P O F TH E B U N D A B E R G ( Q U E E N S L A N D ) E A R T H Q U A K E , 
Q U E E N S L A N D 6  J U N E 191 8 

0 100k m 
I I  1 

DATE :  6  J U N E 191 8 
TIME :  1  8:14:24 U T 
MAGNITUDE: 6. 0 M L (RIV),5. 8 M S (BMR ) 
EPICENTRE :  23.5° S 152.5° E 

• EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM ) 

4 EARTHQUAK E FEL T (MM ) 
o EARTHQUAK E NO T FEL T 

0 

2 4 / Q . 4 



I S O S E I S M A L M A P O F T H E B U N D A B E R G 
( ' Q U E E N S L A N D ' ) E A R T H Q U A K E , 

Q U E E N S L A N D — 6 J U N E 1 9 1 8 

At abou t 18:15 U T on 6 J u n e 1918 (04 :15 local t ime on 
7 J u n e 1918) an ea r t hquake of magn i tude M L 6.0 occur red 
abou t 100 km off the centra l Queens land coast . 

This e a r t hquake was felt over an a rea in excess of 3 0 0 0 0 0 k m 2 , 
ex tending from M a c k a y to Graf ton and west to Charlevi l le . 
Some d a m a g e occur red in R o c k h a m p t o n and B u n d a b e r g where 
a m a x i m u m intensity of M M V I was repor ted. Over 100 towns 
repor ted felt effects associated with the ea r t hquake . Some 
d a m a g e was repor ted from R o c k h a m p t o n when ch imney stacks 
fell down , c racks appea red in bui ldings, windows were b roken , 
and many items on shelves in pr ivate homes and stores were 
knocked to the g round . O the r specific incidents inc luded those 
reports of the event be ing felt on t rains in the R o c k h a m p t o n 
and T o o w o o m b a areas , m a n y clocks s topped including the 
one on the Pile Light in Brisbane, an abno rma l ocean swell 
exper ienced by the s teamer 'The Clyde ' off M a c k a y , and 
several instances of 'very loud, rushing noises ' from coastal 
towns. All newspaper repor ts strongly indicate a general fear 
by m a n y people with two repor ts of people being ' th rown ou t 
of bed ' in R o c k h a m p t o n and T o o w o o m b a . T h e event was widely 
felt in most suburbs of the city of Br isbane , the most severe 
effects being repor ted from the baysidc suburbs . 

Several aftershocks were repor ted as felt in the six hours follow­
ing the main shock. 

T h e locat ion of the epicent re is uncer ta in because nei ther 
ins t rumenta l no r macrose ismic results are avai lable to improve 
the accuracy of its de te rmina t ion . 

REFERENCE 
R Y N N , J. M . W., 1 9 8 1 — A reappraisal of Queens land ' s largest 
e a r t h q u a k e — t h e 'Queens land ' ea r thquake of 6 June 1918 (mag­
ni tude about 6 ) . Papers of the Department of Geology, Uni­
versity of Queensland. 



I S O S E I S M A L M A P O F TH E B U N D A B E R G ( Q U E E N S L A N D ) EARTHQUAKE , 
Q U E E N S L A N D 6  J U N E 191 8 

200km 

DATE :  6  J U N E 191 8 
TIME :  18:14:2 4 U T 
MAGNITUDE :  6. 0 M L 
EPICENTRE :  23.5° S 

;RIV), 5. 8 M S 
152.5°E 

BMR) 

A EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM ) 

4 EARTHQUAK E FEL T (MM ) 
o EARTHQUAK E NO T FEL T 

2 4 / Q / 2 



I S O S E I S M A L M A P O F T H E K U R R A J O N G 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

1 5 A U G U S T 1 9 1 9 

A t 10:21 U T (20:21 local t ime) on 15 Augus t 1919 an ear th­
q u a k e of magn i tude M L 4.6 occu r r ed nea r Kur ra jong , N S W , 
approx imate ly 5 0 k m nor thwest of Sydney. T h e e a r t h q u a k e was 
felt over an a rea of over 100 0 0 0 k m - th roughou t eas tern N S W . 

Cot ton ' s (1921) list of repor ts was examined and the intensities 
were conver ted from the Rossi -Forel scale to the Modified 
Mercal l i scale for the d rawing of the isoseismal m a p . Co t ton ' s 
(1921) isoseismal t rends are main ta ined in this m a p . 

REFERENCE 
C O T T O N , L. A. , 1 9 2 1 — T h e Kurra jong ea r thquake of Augus t 
15, 1919. Journal of the Proceedings of the Royal Society of 
New South Wales, 5 5 , 83 -104 . 



I S O S E I S M A L M A P OF THE K U R R A J O N G E A R T H Q U A K E , N EW SOUTH W A L E S 
15 A U G U S T 191 9 

150km 
_ l 

DATE :  15 AUGUS T 191 9 
TIME :  10:21:2 1 U T 
MAGNITUDE :  4.6 M L (RIV) 
EPICENTRE :  33. 5 = S 150.7 C 

A EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM) 

4 EARTHQUAK E FEL T (MM) 
o EARTHQUAK E NO T FELT 

24 /N /1 



I S O S E I S M A L M A P O F T H E M U R R U M B A T E M A N 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

6 M A R C H 1 9 2 4 

T h e district lying to the south-east of Yass and extending 
sou thward to the no r the rn bo rde r of Victor ia is one of the 
most uns tab le areas of cont inenta l Aus t ra l ia . A cons iderable 
n u m b e r of ea r thquakes and ear th t remors have been recorded 
from this area , bu t there is no record of so m a n y shocks occur­
r ing in so shor t a t ime as those recent ly exper ienced dur ing 
M a r c h and Apr i l of 1924 . Al together , nine or ten shocks were 
recorded from the 7th M a r c h to 26th Apri l inclusive. 

'I a m indebted to m a n y residents of the district for informat ion, 
and par t icu lar ly to Mr A . J. Shearsby of Yass , w h o has kindly 
suppl ied m e with all the informat ion which he was able to 
ob ta in as the result of his personal enquir ies t h roughou t the 
district . 

'The first e a r t h q u a k e was by far the most severe and was felt 
over a cons iderable area , as indicated by the accompany ing m a p 
showing the posi t ion of the isoseismals. A t the town of M u r -
r u m b a t e m a n the shock was except ional ly severe; art icles were 
th rown down from shelves, and the plaster fell in several houses , 
being th rown right across the room from the nor th west wall to 
the south east in one case. T h e g round was observed to heave 
and wave , and fences and trees rocked percept ibly . A 1000-
gallon wate r tank swayed in an a l a rming m a n n e r . A s tudy 
of the accompany ing m a p showing the isoseismals presents some 
interest ing features. T h e isoseismals are e longated in two 
direct ions , and this suggests that the ear th m o v e m e n t took p lace 
a long two intersect ing faults, one hav ing a nor th-south and the 
o the r an east-west t rend . 

'The second e a r t h q u a k e (8 M a r c h 0 6 0 3 U T ) was also mos t 
p r o n o u n c e d at M u r r u m b a t e m a n , where wate r was t h rown over 
the top of a tank as the result of the shock. ' (Cot ton , 1925) . 

Co t ton ' s (1925) intensities on the Ross i -Fore l scale have been 
conver ted to the Modified Mercal l i scale. 
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I S O S E I S M A L M A P O F T H E M O R N I N G T O N 
E A R T H Q U A K E , V I C T O R I A — 

2 S E P T E M B E R 1 9 3 2 

' A n ear th t r e m o r of unusua l intensity for Southern Aus t ra l ia 
was felt in the south-centra l pa r t of Vic to r ia o n the morn ing 
of 3rd September , 1932 (local t ime). It was recorded by the 
Milne-Shaw se ismograph at the M e l b o u r n e Observa tory . 

'The t r emor was also recorded on the se ismographs at the 
Ade la ide Observa to ry and Riverview College Observa tory , the 
directors of which kindly supplied such informat ion as could 
be ob ta ined from their records . Unfor tunate ly these yielded little 
help in the locat ion of the epicent re owing to the smallness of 
the ampl i tudes of the t races and the impossibil i ty of identifying 
the different phases . 

' In o rde r to loca te the epicentre , a ques t ionna i re was p repared 
on the basis of the modified Merca l l i scale of intensit ies, and 
this was publ ished by the cour tesy of the M e l b o u r n e press. 
U p w a r d s of 2 0 0 replies were received from about 110 localities. 
A numer ica l va lue was then assigned to each locality and lines 
were d r a w n on the m a p . I t was no t thought to be wor th while 
to d r a w in the bounda r i e s for intensities lower than four on the 
Mercal l i scale ' (Holmes , 1933) . 
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I S O S E I S M A L M A P O F T H E G A Y N D A H 
E A R T H Q U A K E , Q U E E N S L A N D — 

1 2 A P R I L 1 9 3 5 

' The au thors early realised the possibility of ob ta in ing some 
light on the na tu re and origin of the ea r thquake if a sufficient 
n u m b e r of reliable repor ts could be ga thered from the personal 
exper ience of people s i tuated within the a rea percept ib ly af­
fected. In view of this possibility, an immedia te appea l for 
informat ion was m a d e th rough the Br isbane Press and by m e a n s 
of the Aus t ra l ian Broadcas t ing Stat ions at Br i sbane ( 4 Q G ) and 
R o c k h a m p t o n (4RK) . 

'These appeals b rough t forth a most gratifying response in the 
shape of numerous replies. Mos t of these appea red to be 
thoroughly rel iable, while very few were worthless . Some con­
tained informat ion collected by the sender from a n u m b e r of 
different sources, and several were p repa red with a scientific 
precision and exact i tude tha t must have involved a great deal 
of pa t ien t work . 

' In addi t ion to these replies, there were avai lable the n u m e r o u s 
messages sent in to the Br i sbane newspapers by coun t ry corres­
pondents and the more localised details set out in those coun t ry 
newspapers publ ished in the affected area. 

' In order to fill the n u m e r o u s gaps in ou r knowledge tha t 
r emained after these replies have been received, a ques t ionna i re 
was d r a w n up based on the Rossi -Forel Scale and despa tched 
to school masters and o thers likely to be in a posi t ion to he lp . 
Near ly all of the forms were comple ted and re tu rned , thus 
affording a great deal of addi t ional informat ion . A s a result of 
these var ious me thods repor ts have been collected from nearly 
2 0 0 locali t ies ' (Bryan & Whi tehouse , 1938) . 

Bryan & Whi tehouse ' s (1938) intensities on the Ross i -Fore l 
scale have been conver ted to the Modified Merca l l i scale. 
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I S O S E I S M A L M A P O F T H E M E E B E R R I E 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

2 9 A P R I L 1 9 4 1 

T h e Meeber r ie e a r t hquake was one of the largest to have 
occur red in Austra l ia . Its magn i tude was M L 7.2 and it was 
felt over a wide area of Wes te rn Aust ra l ia . T h e isoseismal m a p 
shown here, by C la rke & others (1955) , is based on intensit ies 
on the Rossi-Forel scale at abou t 25 points and is significantly 
different from that compi led in B M R from about 5 0 observa­
t ions. T h e Meeber r ie homes tead ' s repor t of the effects there is 
reproduced by E v e r i n g h a m (1968) . In tens i ty /d i s t ance results 
given by Ever ingham & Parkes (1971) include those of C la rke & 
others (1955) and should be revised. 
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I S O S E I S M A L M A P O F T H E M E E B E R R I E 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

2 9 A P R I L 1 9 4 1 

T h e Meeberr ie e a r t hquake was one of the largest to have 
occur red in Aust ra l ia . I ts magn i tude was M L 7.2 and it was 
felt over a wide a rea of Western Aust ra l ia . D a m a g e from the 
ea r thquake was small because of the low popula t ion in the epi-
centra l region, bu t the shaking at Meeberr ie homstead was very 
severe; all the walls of the homes tead were c racked , several 
ra inwater tanks burs t , and widespread c rack ing of the g round 
occurred . A l though ques t ionnai res were dis t r ibuted by the 
Weste rn Aus t ra l ian G o v e r n m e n t As t ronomer , these have not 
been t raced to da te and, consequent ly , o u r knowledge of this 
e a r t hquake is restr icted to repor ts in local newspapers and to 
a repor t from Meeber r ie homes tead . T h e Meeber r ie homes tead 
repor t is given by E v e r i n g h a m (1968) . 

D e n h a m (1979) publ ished a B M R m a p using 5 0 repor ts bu t 
the da ta have subsequent ly been re interpreted and the m a p re­
d rawn because the intensities a round Per th given by D e n h a m 
(1979) were too high. T h e main difference is that , in the revised 
m a p shown here , the area enclosed by the M M V isoseismal 
is smaller than in D e n h a m ' s (1979) m a p . 
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I S O S E I S M A L M A P O F T H E M A R Y S V I L L E 
E A R T H Q U A K E , V I C T O R I A — 

2 N O V E M B E R 1 9 4 4 

' A s t rong ear th t r emor occurred in Vic tor ia on N o v e m b e r 3rd, 
1 9 4 4 (local t ime). In the M e l b o u r n e area , it was felt be tween 
five and six minutes after midnight of N o v e m b e r 2nd . T h e 
t r emor was general ly described as beg inning with an audible 
phase, which varied, according to the locality, from a loud crack 
to a low rumbl ing sound, followed or accompan ied by one o r 
more phases of more or less intense vibrat ion lasting from one 
to four seconds . ' 

'Fol lowing a publ ic request for informat ion , about 1 0 0 repor ts 
concern ing the t remor were received from observers in the 
M e l b o u r n e area , and about 7 5 from coun t ry observers . In ten­
sities on the Modified Mercal l i scale . . . were assessed from 
these repor ts , and m a p p e d in an a t tempt to de te rmine the epi­
centre of the shock. ' (Gaskin , 1 9 4 7 ) . 
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I S O S E I S M A L M A P O F T H E M A R Y B O R O U G H 
E A R T H Q U A K E , Q U E E N S L A N D — 1 1 J U N E 1 9 4 7 

"Shortly after 8 p .m. (Eas tern Aus t ra l i an S tandard T ime) on 
J u n e 11th 1947 , there occur red the thi rd ea r t hquake shock of 
notable magn i tude in Queens land and the first to be recorded 
by se ismographs within the State . 

'The only previous shocks of sufficient magn i tude to cause 
widespread c o m m e n t were those of J u n e 7th 1918 , and of 
Apri l 12th 1935 , T h e G a y n d a h E a r t h q u a k e . ' 

'The t r emor of J u n e 11th 1947 was considerably less in intensity 
than ei ther of the earl ier ones . 

' In the two days following the ea r t hquake copies of a quest ion­
naire were sent to over 150 post-masters , ra i lway s ta t ion-masters , 
headmas te r s of schools, l ighthouse keepers , etc. , in the area 
which repor ts indicated were affected by the t remor . O v e r 80 
replies were received. 

'The intensity was assessed for each before looking at the 
localities from which they came . 

' N o real d a m a g e was caused by the t remor . In N a m b o u r a 
wireless aerial pole (a sapling) b roke off at the stay abou t thirty 
feet above the g round . In areas of intensity I V or over, mir rors , 
blinds, cur ta ins and kerosene l a m p chimneys were dislodged and 
fell, windows and doors vibrated violently, crockery, etc . ra t t led, 
and hanging objects swung. T h e most c o m m o n descr ipt ion was 
that it was like a heavy t ruck striking the bui ld ing. 

'In areas in which the intensity was between I I I and IV, hanging 
objects swung slightly and in some cases crockery rat t led. T h e 
most c o m m o n descript ions were "like a heavy t ruck passing", 
or "like a t rain going by" . 

' In areas of intensity I I - I I I , there was a slight v ibra t ion of 
crockery etc. , and the sensation was described ei ther as t rembl ing 
or a dis tant rumbl ing . ' (Jones, 1948) . 
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I S O S E I S M A L M A P O F T H E R O B E 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

6 A U G U S T 1 9 4 8 

A t abou t 0 3 : 2 9 U T (about 1  p m local t ime) on 6  Augus t 1 9 48 
an e a r t h q u a k e of m a g n i t u d e M L 5 . 6 occur red abou t 2 0 km 
off the South Aus t ra l i an coast , approximate ly 3 0 0 km south-
southeas t of Ade la ide . A l though the e a r t h q u a k e was no t felt 
in Ade la ide , it was felt over an area of abou t 5 5 0 0 0 k m 2 in 
southeas tern South Aus t ra l i a and western Vic tor ia . 

'Macrose ismic da t a ex t rac ted from local newspapers and light­
house records was adequa t e to const ruct the " s m o o t h " isoseismal 
m a p ' ( M c C u e , 1 9 7 5 ) . 

Othe r ea r thquakes felt in this a rea are discussed by Sut ton & 
others ( 1 9 7 7 ) . 
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I S O S E I S M A L M A P O F T H E D A L T O N -
G U N N I N G E A R T H Q U A K E , N E W S O U T H 

W A L E S — 1 0 M A R C H 1 9 4 9 

A n e a r t h q u a k e of magn i tude M L 5.5 occur red at 2 2 : 3 0 U T 
on 10 M a r c h 1949 (08 :30 local t ime on 11 March 1949) n e a r 
the townships of Da l ton and G u n n i n g in southeas tern N S W . 
T h e e a r t h q u a k e was felt over an a rea of a b o u t 65 0 0 0 k m - , 
from J i n d a b y n e in the south to O b e r o n in the nor th and from 
as far west as G u n d a g a i . 

Officers of B M R were detai led to investigate the t remors and 
left C a n b e r r a on the first day of their occur rence . 

'. . . T h e grea ter par t of the week devoted to the investigation 
was spent in the Dal ton area. A reconnaissance embrac ing an 
area wi thin a radius of abou t 4 0 miles of Da l ton was also 
carr ied out with a view to de te rmin ing the regional dis t r ibut ion 
of intensities, and the Chief G o v e r n m e n t Geologis t c ircular ised 
post offices and police officers s ta t ioned at 14 N S W towns . 

' In all some 150 people were interviewed and the proper t ies 
of most of these inspected. ' (Joklik, 1950) . 
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I S O S E I S M A L M A P O F T H E D A L T O N -
G U N N I N G E A R T H Q U A K E , N E W S O U T H 

W A L E S , N E A R E P I C E N T R E — 1 0 M A R C H 1 9 4 9 

' In all, some 150 persons were interviewed, and the proper t ies 
of mos t of these were inspected. Press repor ts drew a t ten t ion 
to d a m a g e in the township of Da l ton itself, bu t it was found tha t 
l andholders to the immedia te east suffered m o r e heavily. 

' D a m a g e in the epicentra l a rea included such i tems as heavily 
c racked walls, collapse of ch imneys , collapse of t imber s tacks, 
shifting of heavy mach inery , collapse of poor ly cons t ruc ted walls , 
des t ruc t ion of pa rape t s , burs t ing of concre te wa te r - t anks , 
b reakage of pictures and proper ty s tacked on shelves, e tc . T h e 
most spec tacular d a m a g e was of course caused in the most poor ly 
buil t s t ructures . In the township of Da l t on all the m o r e m o d e r n 
bui ldings with the except ion of one concre te edifice escaped 
serious d a m a g e . T h e Royal Hotel , which had previously been 
c o n d e m n e d , and the two churches , bo th very old bui ld ings , 
received the grea ter publici ty. In these three it was found, upon 
removal of the plaster , tha t the walls were buil t of i r regular 
grani te and sands tone b locks the interstices be tween which had 
been filled with mor ta r , wood and even paper . N u m e r o u s 
chimneys collapsed in the township , bu t here again it was found 
tha t the cement in mos t cases had c rumbled . ' Jokl ik (1950 ) . 
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I S O S E I S M A L M A P O F T H E M A C K A Y 
E A R T H Q U A K E , Q U E E N S L A N D — 

5 A P R I L 1 9 5 0 

O n 5 Apr i l 1950 at 19 :50 U T (05 :50 local t ime on 6 Apri l 1950) 
an e a r t h q u a k e of m a g n i t u d e M L 4 .4 occur red in the M a c k a y 
area. 

T h e felt a rea extended over abou t 3 0 0 0 k m - with a m a x i m u m 
intensity of M M V being exper ienced in the M a c k a y region. 
N o d a m a g e was repor ted . Of 72 ques t ionnai res re tu rned , 34 
were 'not felt' repor ts and 17 were re tu rned from addresses tha t 
did not exist (railway sidings, d iscont inued post offices). T h e 
original da ta were collected by the late D r O. A. Jones (Univer­
sity of Queens land) w h o compi led an isoseismal m a p bu t did 
not publish it. W e b b & others (in p repara t ion) redrew the m a p 
from these original da ta . 

REFERENCE 
W E B B , J . P . , R Y N N , J . M . W . , L Y N A M , C. J . , &  M I L L I C A N , J . M . , 
in p r e p a r a t i o n — T h e seismicity of Q u e e n s l a n d — 1 8 7 5 to 1 9 8 1 . 
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DATE :  5  APRIL 195 0 
TIME :  19:50:5 2 U T 
MAGNITUDE :  4. 4 M L ( I) 
EPICENTRE :  21. 1 S  149.2° E 
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I S O S E I S M A L M A P O F T H E A T H E R T O N 
E A R T H Q U A K E , Q U E E N S L A N D — 

1 9 J U N E 1 9 5 0 

At about 0 9 : 0 0 U T (19 :00 local t ime) on 19 June , 1950 an 
ea r t hquake of magn i tude M L 4 .0 occurred in the southern par t 
of the Athe r ton Tab le land . 

T h e effects of this e a r t h q u a k e were felt over an a rea of about 
8 0 0 0 k m - with a m a x i m u m intensity of M M I V recorded from 
several small towns on the A the r ton Tab le land . Of the 124 
quest ionnaires re turned , 52 were 'not-felt ' repor ts and 22 were 
re turned from rai lway stat ions, post offices, and schools that 
had been closed. T h e late D r O. A. Jones (Universi ty of Queens­
land) collected the da t a and drew an isoseismal m a p , bu t did 
not publish ei ther. T h e m a p presented here was d r a w n by 
W e b b & others (in p repara t ion) and was based on the original 
da ta and m a p . 

REFERENCE 
W E B B , J . P . , R Y N N , J . M . W . , L Y N A M , C . J . , &  M I L L I C A N , J . M . , 

in p r e p a r a t i o n — T h e seismicity of Q u e e n s l a n d — 1 8 7 5 to 1 9 8 1 . 
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DATE :  1  9 J U N E 195 0 
TIME :  09:00:0 0 U T 
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I S O S E I S M A L M A P O F T H E B O L G A R T 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

11 M A R C H 1 9 5 2 

T h e m a p was drawn by staff of the B M R ' s M u n d a r i n g Geo­
physical Observa tory using newspapers repor ts and felt repor ts 
collected by the Per th Observa tory . T h e m a p has not been pub ­
lished before. 

REFERENCE 
E V E R I N G H A M , I . B . , &  T I L B U R Y , L . , 1 9 7 2 — I n f o r m a t i o n on 

Western Aust ra l ian ea r thquakes 1 8 4 9 - 1 9 6 0 . Journal of the 
Royal Society of Western Australia, 5 5 ( 3 ) , 9 0 - 9 6 . 
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EPICENTRE :  31.3° S 116.5° E 
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I S O S E I S M A L M A P O F T H E G U N N I N G 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

1 9 N O V E M B E R 1 9 5 2 

' The t remors were felt most severely in the town of G u n n i n g 
and in the area to the west. The i r intensity decreased m o r e 
gradual ly ou twards from the epicentre t han tha t of the 1949 
t remors . Slight t rembl ing of the g round was felt in the western 
suburbs of Sydney. 

'The intensity of the t remors at var ious localities in the area 
su r rounding the epicent re is shown in te rms of the modified 
Mercalli Scale of E a r t h q u a k e Intensit ies . . . As no pe rmanen t ly 
visible d a m a g e was caused to bui ldings o r to any o the r s truc­
tures, the intensity of the t remors is based in every case on 
personal accounts , most of which proved to be fairly unrel iable . 

'At Gunn ing , the t remors were felt as severe jolts a ccompan ied 
by a loud rumbl ing noise which was heard for approx imate ly 
thirty seconds in the case of the three most severe shocks . 
Windows rat t led, a little plaster fell from ceilings, bu t no 
objects were dislodged. T h e general opin ion of the town 's people 
was that these t remors were felt as severely in G u n n i n g as were 
the t remors of M a r c h , 1949 . . .' 

'Residents of Da l t on [felt] tha t the recent t r emors were not 
nearly as severe as those of 1949 . . .' 

'No d a m a g e to p roper ty resulted from the ea r th t r emors of 
November , 1952 . Newspaper; repor ts of them were grossly 
exaggerated . ' (Joklik & Casey, 1952) . 

REFERENCE 
J O K L I K , G. F . , & C A S E Y , J . N . , 1 9 5 2 — G u n n i n g district, N .S .W. 
— E a r t h t remors November , 1952 . Bureau of Mineral Resources, 
Australia, Record 1 9 5 2 / 9 1 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P O F TH E G U N N I N G E A R T H Q U A K E , N EW SOUTH W A L E S 
19 N O V E M B E R 195 2 

10km 
_l 
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I S O S E I S M A L M A P O F T H E A D E L A I D E 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

2 8 F E B R U A R Y 1 9 5 4 

"In the early hours of 1st M a r c h 1954 (local t ime) , mos t of 
the inhab i tan t s of the city of Ade la ide were awakened by a 
loud rumbl ing noise followed by a shaking severe enough to 
c rack the walls and loosen plaster from m a n y houses . F o r most 
persons in Ade la ide , this was their first exper ience of an ear th­
q u a k e , and it is the first record in a lmost a hundred years of 
any movemen t s in the ear th ' s crust in the vicinity of the city. 
A l though a relatively minor one by the s tandards of count r ies 
p rone to ea r thquakes , it was sufficiently severe to cause mater ia l 
d a m a g e to m a n y bui ldings, as the possibility of e a r t h q u a k e 
d a m a g e had never been t aken into considera t ion in their con­
struct ion. T h e r e were no injuries as a result of the e a r t h q u a k e . 

' In the absence of any ins t rumenta l records from dis tances unde r 
4 0 0 miles from the epicentre , numerous repor ts avai lable of the 
effects of the e a r t h q u a k e and the experiences of persons w h o felt 
it were invest igated by the geophysical staff of the D e p a r t m e n t 
of Mines . A n a b u n d a n c e of informat ion was natura l ly avai lable 
from the Ade la ide met ropol i t an area , bu t da ta from m o r e r emo te 
coun t ry areas is sparse as few people were awake at the t ime 
of the e a r t h q u a k e . F r o m these repor ts it has been possible to 
d raw isoseismal lines and establish the approx imate posi t ion of 
the epicent re . . . T h e m a x i m u m intensity of the e a r t h q u a k e 
has been established as Intensi ty 8 on the Modified Merca l l i 
scale. A second or minor epicentre with Intensi ty 7 appears to 
occur in the vincity of B e a u m o n t ' (Ker r -Gran t , 1956) . 

' O n the 1st M a r c h 1954 (LT) . . . the sou thern suburbs of 
Adela ide exper ienced the s trongest g round shaking in their 
short history. Widespread d a m a g e occurred , main ly to old 
domest ic dwellings (30 ,000 insurance claims were filed . . .) 
and whilst the average cla im was only one h u n d r e d p o u n d s , 
the es t imated total loss was abou t four million p o u n d s ' ( M c C u e , 
1975) . 

REFERENCES 
K E R R - G R A N T , C , 1 9 5 6 — T h e Adela ide ea r thquake of 1st M a r c h 
1954. Transactions of the Roxal Society of South Australia, 5 9 , 
177 -185 . 

M C C U E , K . F . , 1975—Seismici ty and seismic risk in South Aus­
tralia. University of Adelaide Report, A D P 137. 



I S O S E I S M A L M A P O F TH E ADELAID E E A R T H Q U A K E , SOUT H A U S T R A L I A 
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I S O S E I S M A L M A P O F T H E A D E L A I D E 
E A R T H Q U A K E , S O U T H A U S T R A L I A , 

N E A R E P I C E N T R E — 2 8 F E B R U A R Y 1 9 5 4 

' In the early hours of 1st M a r c h 1954 (local t ime), mos t of 
the inhab i tan t s of the city of Adela ide were awakened by a 
loud rumbl ing noise followed by a shaking severe enough to 
c rack the walls and loosen plaster from m a n y houses. F o r most 
persons in Ade la ide , this was their first exper ience of a n ear th­
q u a k e , and it is the first record in a lmost a hundred years of 
any movemen t s in the ear th ' s crust in the vicinity of the city. 
A l though a relatively mino r one by the s tandards of count r ies 
p rone to ea r thquakes , it was sufficiently severe to cause mate r ia l 
d a m a g e to m a n y bui ldings, as the possibility of e a r t h q u a k e 
d a m a g e had never been t aken into considera t ion in their con­
s t ruct ion. T h e r e were no injuries as a result of the e a r t h q u a k e . 

' In the absence of any ins t rumenta l records from dis tances unde r 
4 0 0 miles from the epicentre , n u m e r o u s repor ts avai lable of the 
effects of the e a r t h q u a k e and the exper iences of persons w h o felt 
it were invest igated by the geophysical staff of the D e p a r t m e n t 
of Mines . A n a b u n d a n c e of informat ion was natural ly avai lable 
from the Ade la ide met ropo l i t an area , but da t a from m o r e r emote 
coun t ry areas is sparse as few people were awake at the t ime 
of the ea r t hquake . F r o m these repor ts it has been possible to 
d r a w isoseismal lines and establish the app rox ima te posi t ion of 
the ep icent re . . . T h e m a x i m u m intensity of the e a r t h q u a k e 
has been established as Intensi ty 8 on the Modified Mercal l i 
scale. A second or mino r epicentre with Intensi ty 7 appea r s to 
o c c u r in the vincity of B e a u m o n t ' (Ker r -Gran t , 1956) . 

' O n the 1st M a r c h 1 9 5 4 (LT) . . . the sou thern suburbs of 
Ade la ide exper ienced the strongest g r o u n d shaking in their 
short history. Widespread d a m a g e occur red , main ly to old 
domest ic dwell ings ( 3 0 , 0 0 0 insurance c la ims were filed . . .) 
and whilst the average c la im was only one h u n d r e d p o u n d s , 
the es t imated total loss was abou t four million p o u n d s ' ( M c C u e , 
1975) . 

REFERENCES 
K E R R - G R A N T , C , 1 9 5 6 — T h e Adela ide ea r t hquake of 1st M a r c h 
1954 . Transactions of the Royal Society of South Australia, 59 , 
1 7 7 - 1 8 5 . 

M C C U E , K . F . , 1975—Seismic i ty and seismic risk in South A u s ­
tral ia. University of Adelaide Report, A D P 137. 
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I S O S E I S M A L M A P O F T H E M O U R I L Y A N 
E A R T H Q U A K E , Q U E E N S L A N D — 4 M A Y 1 9 5 4 

O n 4 M a y , 1 9 5 4 at 0 7 : 0 5 U T (17 :05 local t ime) the area 
a round Mour i lyan at South Johns tone (to the south of Cai rns) 
experienced an ea r thquake of magn i tude M L 4 .4 . 

T h e e a r t h q u a k e was felt over an a rea of abou t 1500 k m 2 with 
the m a x i m u m intensity M M I I I - IV repor ted from Mour i lyan . 
A total of 8 0 ques t ionnai res were comple ted , of which 58 
recorded 'non-felt ' repor t s . T h e original isoseismal da t a were 
collected by the late D r O. A. Jones (Universi ty of Queens land) 
but were not publ ished. T h e m a p presented here was d r a w n by 
W e b b & others (in p repa ra t ion ) based on these da ta . 

REFERENCE 
W E B B , J . P . , R Y N N , J . M . W . , L Y N A M , C. J . , &  M I L L I C A N , J . M . , 

in p r e p a r a t i o n — T h e seismicity of Q u e e n s l a n d — 1 8 7 5 to 1 9 8 1 . 
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I S O S E I S M A L M A P O F T H E G A B A L O N G 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

3 0 A U G U S T 1 9 5 5 

T h e m a p was d r a w n by staff of B M R ' s M u n d a r i n g Geophys ica l 
Observa to ry using newspaper repor t s and felt repor ts collected 
by the Per th Observa tory . 

REFERENCE 
E V E R I N G H A M , I. B . , &  T I L B U R Y , L . , 1 9 7 2 — I n f o r m a t i o n on 
Western Aust ra l ian ea r thquakes 1 8 4 9 - 1 9 6 0 . Journal of the 
Royal Society of Western A ustralia, 5 5 ( 3 ) , 9 0 - 9 6 . 
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I S O S E I S M A L M A P O F T H E Q U E E N S T O W N 
E A R T H Q U A K E , T A S M A N I A — 

1 J A N U A R Y 1 9 5 8 

This e a r t h q u a k e was the first local shock to be recorded by 
ins t ruments in T a s m a n i a . It occur red on N e w Year ' s Day , 1958 
soon after the Fo r t Nelson se ismograph s tat ion, sited nea r 
Hobar t , began opera t ion . T h e ma in e a r t h q u a k e was felt s trongly 
at Q u e e n s t o w n ( M M V) and as far away as Burn ie ( M M II I ) , 
Launces ton ( M M II) , and H o b a r t ( M M II) . It was followed by 
several af tershocks. 

T h e m a p was d r a w n by R ippe r (1963) . 

REFERENCE 
R I P P E R , I. D . , 1 9 6 3 — L o c a l and regional events recorded by the 
T a s m a n i a seismic net. Honours Thesis, University of Tasmania, 
Hobart ( u n p u b l i s h e d ) . 
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I S O S E I S M A L M A P O F T H E R O C K F L A T 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

1 S E P T E M B E R 1 9 5 8 

At 1 1 : 1 8 U T ( 2 1 : 1 8 local t ime) on 1  Sep tember 1 9 5 8 an 
ea r thquake of magn i tude M L 4 . 0 occur red nea r Rock Fla t , 
approximate ly 2 0 km southeast of C o o m a . T h e e a r t h q u a k e was 
felt over an a rea in excess of 1 5 0 00 k m - of southeas tern N S W . 

'Fol lowing the Rock Fla t e a r thquake , ques t ionnai res based on 
the U S C G S ques t ionnai re cards were circulated to m a n y people 
over a wide area . ' (Cleary & others , 1 9 6 4 ) . T h e n u m b e r of 
replies was not s t ipulated. 

REFERENCE 
C L E A R Y , J . R . , D O Y L E , H . A. , & M O Y E , D . G. , 1 9 6 4 — S e i s m i c 
acivity in the Snowy M o u n t a i n s region and its re la t ionship to 
geological s t ructures. Journal of the Geological Society of Aus­
tralia, 1 1 , 8 9 - 1 0 6 . 
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I S O S E I S M A L M A P O F T H E C A I R N S 
E A R T H Q U A K E , Q U E E N S L A N D — 

1 D E C E M B E R 1 9 5 8 

A t 10:38 U T (20 :38 local t ime) on 1 D e c e m b e r 1958 a fairly 
severe ea r t hquake was exper ienced in the Ca i rns region. Its 
magn i tude was es t imated at M L 4 .4 . 

This e a r t h q u a k e was felt over an area of abou t 23 0 0 0 k m 2 

with a m a x i m u m intensity of M M V being repor ted from Cai rns 
and M o s s m a n . Of 85 quest ionaires re turned , 14 were 'non-felt ' 
reports and 4 were re tu rned from schools and post offices that 
had been closed. F r o m the isoseismal m a p , it is appa ren t that 
the epicent re was indeed off the coast. T h e original isoseismal 
da ta were collected by the late D r O. A. Jones (Universi ty of 
Queens land) , who did not d raw an isoseismal m a p no r publish 
the da ta . T h e isoseismal m a p presented here was d r a w n by 
W e b b & others (in prepara t ion) from the original da ta . Several 
aftershocks, one of which was felt in Ca i rns , were no ted as 
being associated with this ea r thquake . 

REFERENCE 
W E B B , J . P . , R Y N N . J . M . W . , L Y N A M , C J . , &  M I L L I C A N , J . M . , 

in p r e p a r a t i o n — T h e seismicity of Q u e e n s l a n d — 1 8 7 5 to 1 9 8 1 . 
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I S O S E I S M A L M A P O F T H E B E R R I D A L E 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

18 M A Y 1 9 5 9 

At 0 6 : 1 3 U T ( 1 6 : 1 3 local t ime) on 18 M a y 1959 an ear th­
quake of magni tude M L 5.3 occurred nor theas t of Berridale in 
southeastern N S W . T h e ea r thquake was felt over an a rea of 
almost 100 0 0 0 k m 2 with a m a x i m u m intensity of M M V I - V I I 
observed just to the southeast of the epicentre . 

'Fol lowing the Berr idale ea r t hquake ques t ionnai res based on 
the U S C G S ques t ionnai re ca rds were c i rcula ted to m a n y people 
over a wide area . ' (Cleary & others , 1964) . T h e n u m b e r of 
replies was not s t ipulated. 
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I S O S E I S M A L M A P O F TH E B E R R I D A L E EARTHQUAKE , N EW S O U T H W A L E S 
18 MA Y 195 9 
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I S O S E I S M A L M A P O F T H E M O U N T 
G L O R I O U S E A R T H Q U A K E , Q U E E N S L A N D — 

1 7 N O V E M B E R 1 9 6 0 

'A study has been m a d e of macroseismic and ins t rumenta l da ta 
for the ea r thquake of 1 7 N o v e m b e r 1 9 6 0 , located in the M t 
Glor ious region of southeas t Queens land . Seven h u n d r e d ques­
t ionnaires received from a felt a rea of abou t 1 0 0 , 0 0 0 square 
ki lometres have provided da t a for the p repa ra t ion of an iso­
seismal m a p and an est imate of the posi t ion of the epicentra l 
region. This has been compared with a redefined epicentre based 
on the very inadequa te ins t rumenta l observat ions of the ear th­
quake . ' 

' Fo r M M intensities within the range I I to I V , there are no 
obvious corre la t ions of observed intensity pa t te rns with ei ther 
regional geological t rends or detai led near-surface geology. ' 
(Bauer, 1 9 7 2 ) . 
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B A U E R , J . A. , 1 9 7 2 — T h e e a r thquake of 1 7 N o v e m b e r 1 9 6 0 , in 
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University of Queensland, Department of Geology and Minera­
logy, Brisbane ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P OF THE M O U NT G L O R I O U S E A R T H Q U A K E , Q U E E N S L A N D 
17 N O V E M B E R 196 0 
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I S O S E I S M A L M A P O F T H E M O U N T 
G L O R I O U S E A R T H Q U A K E , Q U E E N S L A N D , 

N E A R E P I C E N T R E — 1 7 N O V E M B E R 1 9 6 0 

'A s tudy has been m a d e of macrose ismic and ins t rumenta l d a t a 
for the e a r t h q u a k e of 17 N o v e m b e r 1960 , located in the M t 
Glor ious region of southeas t Queens land . Seven h u n d r e d ques­
t ionnaires received from a felt a rea of abou t 100 ,000 square 
ki lometres have provided da t a for the p repa ra t i on of an iso­
seismal m a p and an es t imate of the posi t ion of the ep icent ra l 
region. This has been c o m p a r e d with a redefined epicent re based 
on the very inadequa te ins t rumenta l observat ions of the ear th ­
q u a k e . ' 

' Fo r M M intensit ies wi thin the range I I to I V , there are n o 
obvious corre la t ions of observed intensity pa t t e rns with ei ther 
regional geological t rends o r detai led near-surface geology. ' 
(Bauer , 1972) . 

REFERENCE 
B A U E R , J . A. , 1 9 7 2 — T h e ea r thquake of 17 N o v e m b e r 1960 , in 
the M t Glor ious region, southeastern Queens land . B.Sc. Thesis, 
University of Queensland, Department of Geology and Minera­
logy, Brisbane ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P OF THE MOUNT GLORIOU S EARTHQUAKE , Q U E E N S L A N D 
NEAR E P I C E N T R E , 1 7 N O V E M B E R 196 0 
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o EARTHQUAK E NO T FELT 

2 4 / 6 5 6 - 1 4 / 2 



I S O S E I S M A L M A P O F T H E R O B E R T S O N -
B O W R A L E A R T H Q U A K E , N E W S O U T H 

W A L E S — 2 1 M A Y 1 9 6 1 

'On 1961 M a y 2 2 d 7 h 4 0 m local t ime, N e w South Wales was 
visited by an e a r t h q u a k e which , accord ing to press repor ts , was 
felt over a region of some 5 0 0 0 0 square miles [130 0 0 0 k m - ] , 
ex tending from the Snowy M o u n t a i n s to Newcast le and inland 
to D u b b o and N a r r a n d e r a . T h e e a r t h q u a k e caused significant 
d a m a g e to bui ldings in the Moss Va le -Rober t son-Bowra l a rea , 
b lockage of the Macqua r i e Pass road th rough rockfalls , and 
some power failures; it was no ted for the sharpness with which 
it was felt in Sydney, where mino r d a m a g e was done and con­
siderable a l a rm caused. ' (Cooney, 1962) . 

T h e isoseismal m a p was d r a w n by C o o n e y (1962) . Detai ls of 
the in format ion used to compi le the m a p were no t given. 

REFERENCE 
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I S O S E I S M A L M A P OF THE R O B E R T S O N - B O W R A L E A R T H Q U A K E , 

N E W S O U T H W A L E S 2 1 MA Y 1961 
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I S O S E I S M A L M A P O F T H E R O B E R T S O N -
B O W R A L E A R T H Q U A K E , N E W S O U T H 

W A L E S , N E A R E P I C E N T R E — 2 1 M A Y 1 9 6 1 

"On the morn ing of the 2 2 n d M a y (local t ime) south-eas tern 
N.S .W. was shaken by a mode ra t e sized ea r t hquake , magn i tude 

5i o n the Rich te r scale. T h e intensity was greatest in the 
Rober t son-Bowra l a rea sixty miles south-west of Sydney. ' 

T h e m a x i m u m intensity in the epicent ra l a rea was V I I on the 
Modified Mercal l i (M.M.) scale. Intensit ies of o rde r I I I were 
exper ienced in Sydney, the strongest in that city since 1919 
when an ear th t r emor occur red near Kur ra jong [see Co t ton ' s 
(1921) m a p ] . O n tha t occas ion the m a x i m u m intensity n e a r 
Kur ra jong was V, and II I in Sydney. Histor ical r ecords show 
tha t several o the r ear th t r emors have been felt nea r Sydney. ' 

'Approx ima te ly 100 special ques t ionna i re forms were p rompt ly 
sent to police s tat ions, post offices etc . in the towns dis t r ibuted 
over the affected area , from Newcast le in the no r th to O r a n g e 
in the cent ra l west and N o w r a to the south. These quest ion­
naires had previously been p repared for such an occas ion to aid 
the p repa ra t ion of isoseismal maps . Meanwhi l e , I visited the 
most d is turbed a rea with a col league. ' (H. A . Doyle , R S E S / 
A N U , personal communica t i on , 1970) . 
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I S O S E I S M A L M A P OF THE R O B E R T S O N - B O W R A L EARTHQUAKE , 

N E W S O U T H W A L E S , NEA R E P I C E N T R E , 2 1 MA Y 1961 
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I S O S E I S M A L M A P O F T H E N O U R N I N G 
S P R I N G E A R T H Q U A K E , W E S T E R N 

A U S T R A L I A — 1 8 J A N U A R Y 1 9 6 3 

At 0 5 : 4 9 U T ( 1 3 : 4 9 local t ime) on 18 J a n u a r y 1963 an ear th­
q u a k e of magn i tude M L 4.9 occur red nea r N o u r n i n g Spring, 
approx imate ly 130 km east-southeast of Per th . T h e ea r thquake 
was felt over an area of about 100 0 0 0 km-' . 

' In o rder to s tudy the macrose ismic effects two h u n d r e d ques­
t ionnaires on e a r t h q u a k e intensity were dis t r ibuted from M u n ­
dar ing ; replies were received from abou t th ree-quar te rs of these. 
T h e isoseismal m a p is based o n these da ta . T h e point of maxi ­
m u m intensity, M M V I I , at a farm at N o u r n i n g Spr ing is 
coincident with the epicent re de te rmined from M u n d a r i n g in­
s t rumenta l d a t a and in the centre of the aftershock zone . ' 
(Ever ingham, 1 9 6 8 , p. 8). 

REFERENCE 
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I S O S E I S M A L M A P OF THE N O U R N I N G S P R I N G E A R T H Q U A K E , 

W E S T E R N A U S T R A L I A 1 8 J A N U A R Y 196 3 
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I S O S E I S M A L M A P O F T H E P O R T D A V E Y 
E A R T H Q U A K E , T A S M A N I A — 

3 N O V E M B E R 1 9 6 3 

' O n the evening of 3rd November , 1963 , an ear th t r emor shook 
southern T a s m a n i a . Unfor tunate ly the wea ther at the t ime was 
s tormy, with blustery winds and rain, so that the shock passed 
unnot iced in m a n y places. ' 

'The weather , or wind force at the m o m e n t of the shock may 
be a control l ing factor of the isoseismal pa t te rn , ra ther than 
condi t ions at the focus o r geological s t ructure . ' (Ripper , 1963). 

REFERENCE 
R I P P E R , I . D . , 1 9 6 3 — L o c a l and regional events recorded by the 
Tasman ia seismic net. Honours Thesis, University of Tasmania, 
Hobart ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P OF THE PORT DAVE Y EARTHQUAKE , T A S M A N I A 
3 N O V E M B E R 1963 
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I S O S E I S M A L M A P O F T H E B A S S S T R A I T 
E A R T H Q U A K E , T A S M A N I A — 

1 4 N O V E M B E R 1 9 6 4 

A t 10:53 U T (20 :53 local t ime) on 14 November 1964 an 
e a r t h q u a k e of magn i tude M L 4.5 was felt in nor thwes te rn 
T a s m a n i a and on King, Hun te r , and Robbins Is lands. T h e ear th­
quake ' s epicentre was located approximate ly midway between 
King and H u n t e r Is lands. An intensity of M M V was recorded 
at several locat ions . 

T h e isoseismal' m a p was d rawn by the D e p a r t m e n t of Geology, 
University of T a s m a n i a (Green & others , 1965) . Detai ls of the 
information used to compile the m a p were not given. 
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I S O S E I S M A L M A P O F TH E B A S S STRAI T E A R T H Q U A K E , T A S M A N I A 
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I S O S E I S M A L M A P O F T H E G R E A T L A K E 
E A R T H Q U A K E , T A S M A N I A — 

9 D E C E M B E R 1 9 6 4 

A t 16:38 U T on 9 December 1964 (02 :38 local t ime on 10 
D e c e m b e r 1964) an ea r thquake of magn i tude M L 3.4 occur red 
in cent ra l no r the rn Tasman ia , abou t 125 km nor th-nor thwes t 
of Hoba r t . T h e e a r t h q u a k e was principal ly felt in a small a rea 
cent red on G r e a t L a k e (intensity M M III -V) bu t intensities 
of M M II I were repor ted from Launces ton in the nor th and 
S t rahan in the west. 

T h e isoseismal m a p was d r a w n by D e p a r t m e n t of Geology, 
Universi ty of T a s m a n i a (Green & others , 1965) . Detai ls of the 
informat ion used to compile the m a p were not given. 
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I S O S E I S M A L M A P OF THE GREAT LAK E E A R T H Q U A K E , T A S M A N I A 
9 D E C E M B E R 196 4 
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I S O S E I S M A L M A P O F T H E Q U O R N 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

2 8 A U G U S T 1 9 6 5 

A n ea r thquake of magni tude M L 5.0 occurred at 0 0 : 2 6 U T 
(about 10:00 local t ime) on 28 Augus t 1965 abou t 30 km 
nor theas t of Q u o r n , South Aust ra l ia . 

' In spite of the fact that the macroseismic effects p roduced by 
the main shock unde r investigation were relatively small , an 
a t tempt was m a d e to collect informat ion on felt effects. Eighty 
quest ionnaires were sent out , of which 67 were re tu rned . A p ­
proximate isoseismal regions de te rmined on this basis are shown 
[on the accompany ing m a p ] . The re were repor ts of minor 
d a m a g e at Q u o r n , Por t Augus ta and Wi lming ton . Pa r t of a 
chimney fell at Q u o r n and older residents said tha t it was the 
most severe e a r t h q u a k e in their memory . Repor t s seem to indi­
cate that this e a r t h q u a k e was felt at grea ter dis tances to the 
south than the nor th . However , this may be an appa ren t effect, 
due to the sudden decrease in the density of the popu la t ion to 
the nor th of Q u o r n . ' (Sutton & Whi te , 1968) . 
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I S O S E I S M A L M A P OF THE Q U O R N EARTHQUAKE , SOUTH A U S T R A L I A 
28 A U G U S T 196 5 
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I S O S E I S M A L M A P O F T H E M O U N T 
H O T H A M E A R T H Q U A K E , V I C T O R I A — 

3 M A Y 1 9 6 6 

'As soon as a pre l iminary epicent re was de te rmined a series of 
ten lines rad ia t ing from it was d rawn on a m a p , and twelve 
towns evenly dis t r ibuted in each segment were selected. Several 
ques t ionnai res were sent to the post mas te r or pol iceman in each 
town so selected, with a request tha t he fill one of these in for 
himself, and ask one o r two other people in the district to d o 
the same . A list of people interested enough to te lephone rad io 
2 A Y in Albury was sent to the wri ter by M r A. A . B . Mar t i n , 
and ques t ionnai res were sent to each of these persons as well. 
A b o u t a dozen people were interviewed by the wri ter in settle­
ments a round M o u n t H o t h a m , while a few unsolici ted letters 
were also received. T h e Snowy M o u n t a i n s H y d r o Elec t r ic 
Author i ty has kindly m a d e available the answers to their o w n 
ques t ionnai re , so tha t a total of 2 1 1 repor ts is avai lable . 

'The intensity value for each repor t was assessed by two 
observers independent ly , using the Modified Mercal l i Scale, 
1956 version of Rich te r (1958) . In cases of d iscrepancy, the 
repor t was re -examined by both assessors in concer t . ' (Under ­
wood, 1967) . 
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I S O S E I S M A L M A P OF THE M O U N T HOTHA M EARTHQUAKE , V ICTORI A 
3 MA Y 1966 
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I S O S E I S M A L M A P O F T H E M E C K E R I N G 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

1 4 O C T O B E R 1 9 6 8 

'At 1059 Western S tandard T i m e ( 0 2 5 9 U T ) on 14 Oc tober 
1968 a shallow e a r t h q u a k e of magn i tude (MS) 6.8 wrecked the 
town of Mecker ing . . . which is in the eas tern a rea of a zone 
of k n o w n seismic activity ex tending across the southwestern 
pa r t of the Shield. ' 

' T h e e a r t h q u a k e was r e m a r k a b l e in tha t it was associated with 
fault ing clearly seen at the surface a long an a rcua te zone 32 k m 
in length t rending nor th-sou th and convex wes twards . I m m e ­
diately east of this fault the land was uplifted by up to 1.5 
metres and over- thrust to the west by u p to 2.0 metres to form 
a scarp . A pre l iminary descr ip t ion of the e a r t h q u a k e and its 
effects is given by Eve r ingham & others (1969) . ' 

' F o u r h u n d r e d and twenty intensity ques t ionnai re forms were 
dis t r ibuted to abou t five observers in the region of each town­
ship in a ne twork selected to cover the State south of la t i tude 
22°S, whilst a further eighty were dis t r ibuted to residents of 
Per th , F r e m a n t l e and subu rban areas . . . eighty precent of the 
ques t ionnai res were answered . ' 

'Each town or centre (from which there were u p to five replies) 
was al lot ted an intensity ra t ing and field visits were m a d e in 
the region of Mecke r ing in o rde r to assess the h igher intensities 
nea r the epicent re ' (Eve r ingham & Gregson , 1970) . 

A comprehens ive account of the e a r t h q u a k e is given by 
G o r d o n & Lewis (1980) . 

REFERENCES 
E V E R I N G H A M , I . B . , &  G R E G S O N , P . J . . 1 9 7 0 — M e c k e r i n g ear th­
q u a k e intensities and notes on e a r t h q u a k e risk in Western Aus­
tralia. Bureau of Mineral Resources, Australia, Record 1 9 7 0 / 9 7 
( u n p u b l i s h e d ) . 

E V E R I N G H A M , I . B . , G R E G S O N , P . J . , &  D O Y L E , H . A. , 1 9 6 9 — 
Thrus t fault scarp in the Western Aust ra l ian Shield. Nature, 2 2 3 , 
7 0 1 - 7 0 3 . 

G O R D O N , F . R . , &  L E W I S , J. D . , 1 9 8 0 — T h e Mecke r ing and 
Cal ingir i ea r thquakes , O c t o b e r 1968 and M a r c h 1970. Geo­
logical Survey of Western Australia, Bulletin 126. 
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I S O S E I S M A L M A P O F T H E M E C K E R I N G 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A , 
N E A R E P I C E N T R E — 1 4 O C T O B E R 1 9 6 8 

' In the region with intensity VII o r grea ter most old br ick o r 
stone buildings were unsafe after the ea r t hquake . C a r pas ­
sengers in this region at the t ime of the e a r t h q u a k e repor ted 
feeling that the tyres were flat and that wind was unusual ly 
s t rong. G r o u n d waves were repor ted to have been seen by 
several people in the open dur ing the e a r t h q u a k e . Rai lway-
lines, pipe-lines and roads were all f ractured at the fault zone , 
and extensive c rack ing of the g round occur red in its immedia te 
vicinity. Old brick houses within 100 metres of the fault were 
flattened but t imber framed sheds and open o r closed ve randahs 
r emained upr ight . Away from the fault, c racks due to s lumping 
were c o m m o n , par t icular ly a long river banks , a round salt lakes, 
and where roads run a long e m b a n k m e n t s . ' 

' In Mecker ing ( M M I X ) a bank , hotel , shire hall , three churches 
and sixty of a b o u t seventy-five houses were wrecked . Few of 
the r emain ing bui ldings were hab i tab le , fibro and galvanised 
iron clad t imber- f ramed s t ructures be ing ou ts tand ing because 
of the compara t ive lack of d a m a g e to them. ' 

' T h e region of intensity M M V I was charac ter i sed by no tab le 
c rack ing of oldest br ick and m a s o n r y bui ldings , and a la rm 
caused to m a n y residents . C h a n g e s of water flow in wells and 
springs were noted at several locali t ies. ' 

' It is of interest to examine an independen t assessment of an 
intensity level m a d e by the W . A . G o v e r n m e n t Relief Advisory 
Commi t t ee when examining d a m a g e claims . . . the areas of 
p roven d a m a g e (which were d r a w n by the C o m m i t t e e wi thou t 
reference to the authors) general ly coincide with the a rea where 
the intensity ra ted was M M V I or m o r e and confirm the shape 
of the M M V - V I isoseismal. T h e i r results show tha t no tab le 
d a m a g e would no t be expected where the intensity was less 
than M M V I . ' (Ever ingham & Gregson , 1 9 7 0 ) . 

D a m a g e is es t imated to have cost approx imate ly 2 .2 mill ion 
dol lars ( 1 9 6 8 prices). 

REFERENCE 
E V E R I N G H A M , I. B. , & G R E G S O N , P . J., 1 9 7 0 — M e c k e r i n g ear th­
q u a k e intensities and notes on e a r t h q u a k e risk in Weste rn Aus ­
tralia. Bureau of Mineral Resources, Australia, Record 1 9 7 0 / 9 7 
( u n p u b l i s h e d ) . 
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I S O S E I S M A L M A P O F T H E L A N D O R 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

17 J U N E 1 9 6 9 

A t 1 9 : 5 4 UT on 1 7 J u n e 1 9 6 9 ( 0 3 : 54 local t ime on 1 8 J u n e 
1 9 6 9 ) a n ea r t hquake of magn i tude M L 5 . 6 occur red nea r 
L a n d o r homes tead in centra l -western Western Aust ra l ia , abou t 
8 6 0 km nor th -nor theas t of Per th . A n intensity of M M V was 
recorded over an a rea of abou t 1 2 0 0 00 k m - and repor ts of 
M M IV were recorded at M e e k a t h a r r a township , abou t 2 4 0 km 
southeast of the epicentre . 

'Fifty-two replies were received from about seventy quest ion­
naires sent to every homes tead and township within a 3 0 0 k m 
radius of the epicent re . ' (Ever ingham & Parkes , 1 9 7 1 ) . 

REFERENCE 
E V E R I N G H A M , I . B . , &  P A R K E S , A . A., 1 9 7 1 — I n t e n s i t y da ta for 
ea r thquakes at L a n d o r ( 1 7 J u n e 1 9 6 9 ) and Calingiri ( 1 0 
M a r c h 1 9 7 0 ) and their re la t ionship to previous Western Aus ­
tral ian ea r thquakes . Bureau of Mineral Resources, Australia, 
Record 1 9 7 1 / 8 0 ( u n p u b l i s h e d ) . 
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I S O S E I S M A L M A P O F T H E S O U T H 
G I P P S L A N D E A R T H Q U A K E , V I C T O R I A — 

2 0 J U N E 1 9 6 9 

'Pos tmasters in most eastern Vic tor ian towns were requested 
to dis t r ibute quest ionnaires seeking informat ion on the felt 
intensity of the ea r thquake . A b o u t 2 0 0 were re turned out of 
approximate ly 4 8 0 dis tr ibuted. ' (Wilkie, 1970). 

T h e isoseismal m a p indicates that the t remor was felt over an 
a rea a round the epicentre with a radius of approximate ly 
2 5 0 km. T h e ea r thquake was not felt a long the no r the rn coast 
of T a s m a n i a but was noticed at Fl inders Island. T h e m a x i m u m 
Modified Mercal l i intensity was VI and the intensity in most 
Me lbourne suburbs was II or I I I . 

Wilkie 's (1970) information and the results of the ques t ionnai re 
survey, were independent ly reassessed and a revised isoseismal 
m a p was d rawn, showing the isoseismals, intensity observat ion 
points , and Bass Strait results. T h e shape of the isoseismals in 
each m a p are similar. 
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W I L K I E , J. R., 1 9 7 0 — T h e south Gipps land ea r thquake of 2 0 
June , 1969 . Bureau of Mineral Resources, Australia, Record 
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I S O S E I S M A L M A P O F T H E C A L I N G I R I 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

1 0 M A R C H 1 9 7 0 

' Th ree h u n d r e d and sixty replies were received from about 4 2 0 
ques t ionnai res c i rculated within a 3 0 0 km radius of the ear th­
q u a k e epicent re . ' 

'A l though the ea r t hquake caused an a rcua te shallow east-dipping 
thrus t fault over a dis tance of abou t 5 km, where the surface 
was uplifted by as m u c h as 30 cm, major d a m a g e to bui ldings 
did no t occur at Calingiri only 3 km from the fault. N o build­
ing s t raddled the fault, where the only d a m a g e was the shorten­
ing and misa l ignment of wire fences and a b u m p in a road 
where the fault scarp crossed it. ' 

'Here it should be noted that the au thors ' ra t ing of intensity 
( M M 6 ) is based largely on c rack ing of walls in o lder homes , 
which because of their age, were considered to be in the 
" M a s o n r y D " g r o u p as defined by Richter . However , G. A . 
E iby (DSIR, N Z , personal communica t ion ) considered that , 
because the local s t andard of bui ldings was general ly higher 
than in areas descr ibed by Richter , these types of bui ld ing 
could be classified as " M a s o n r y C" , and that accordingly the 
au thors ' ra t ing would tend to be too low. ' (Ever ingham & Parkes , 
1971) . 

A comprehens ive descr ipt ion of the Cal ingir i e a r t h q u a k e is 
given by G o r d o n & Lewis (1980) . 

REFERENCES 
E V E R I N G H A M , I. B. , & P A R K E S , A . A., 1971—Intens i ty da ta for 
ea r thquakes at L a n d o r ( 1 7 June 1969) and Calingiri ( 1 0 
M a r c h 1 9 7 0 ) and their relat ionship to previous Western Aus­
tral ian ea r thquakes . Bureau of Mineral Resources, Australia, 
Record 1 9 7 1 / 8 0 ( u n p u b l i s h e d ) . 

G O R D O N , F . R., & L E W I S , J. D . , 1 9 8 0 — T h e Mecke r ing and 
Calingir i ea r thquakes , Oc tober 1968 and M a r c h 1970 . Geo­
logical Survey of Western Australia, Bulletin 126. 
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I S O S E I S M A L M A P O F T H E C A L I N G I R I 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A , 

N E A R E P I C E N T R E — 1 0 M A R C H 1 9 7 0 

'Three hundred and sixty replies were received from about 4 2 0 
quest ionnaires c i rculated within a 3 0 0 km radius of the ear th­
q u a k e epicent re . ' 

'A l though the ea r t hquake caused an arcua te shallow east -dipping 
thrust fault over a d is tance of abou t 5 km, where the surface 
was uplifted by as m u c h as 30 cm, major d a m a g e to bui ldings 
did not occur at Cal ingir i only 3 km from the fault. N o build­
ing s t raddled the fault, where the only d a m a g e was the shor ten­
ing and misal ignment of wire fences and a b u m p in a road 
where the fault scarp crossed it.' 

'Here it should be noted that the au thors ' ra t ing of intensity 
( M M 6 ) is based largely on c rack ing of walls in o lder homes , 
which because of their age, were considered to be in the 
"Masonry D " g roup as defined by Richter . However , G. A . 
Eiby (DSIR, N Z . personal communica t ion ) considered that , 
because the local s t andard of bui ldings was general ly h igher 
than in areas described by Richter , these types of bui ld ing 
could be classified as " M a s o n r y C" , and that accordingly the 
au thors ' ra t ing would tend to be too low. ' (Ever ingham & Parkes , 
1971) . 

A comprehens ive descr ipt ion of the Calingir i e a r t h q u a k e is 
given by G o r d o n & Lewis (1980) . 

REFERENCES 
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Record 1 9 7 1 / 8 0 ( u n p u b l i s h e d ) . 

G O R D O N , F . R., & L E W I S , J. D . , 1 9 8 0 — T h e Mecker ing and 
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logical Survey of Western Australia, Bulletin 126. 
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I S O S E I S M A L M A P O F T H E S P A L D I N G 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

6 J A N U A R Y 1 9 7 1 

A t 2 3 : 5 4 U T on 6  J a n u a r y 1 9 7 1 ( 0 9 : 2 4 local t ime on 

7 J a n u a r y 1 9 7 1 ) an e a r t h q u a k e of magn i tude M L 4 .6 occur red 
in southeas tern South Aust ra l ia , nea r the small township of 
Spalding, where intensities of M M VI were repor ted . 

'A s tandard ques t ionnai re was distr ibuted th roughou t the area 
over which the shock may have been felt, the observa t ions of 
the inhabi tan ts enabl ing an intensity to be assigned for a given 
locat ion. Repor t s of d a m a g e (for insurance purposes) were also 
used in est imat ing intensity. ' (Stewart & Sut ton, 1 9 7 1 ) . 

REFERENCE 
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I S O S E I S M A L M A P O F T H E W E S T E R N P O R T 
E A R T H Q U A K E , V I C T O R I A — 6 J U L Y 1 9 7 1 

'An e a r t h q u a k e occur red in the region of Western Po r t Bay at 
approx imate ly 8 a.m. Aus t ra l i an E .S .T . on 7 July 1971 (6 July, 
G . M . T . ) . It was felt t h roughou t the Me lbourne area , a major 
pa r t of West Gipps land , and repor ts were received from 136 km 
away. ' 

' D a m a g e result ing from the quake was minor and n o injuries 
were repor ted . ' 

' Immedia te ly after the e a r t h q u a k e , ques t ionnai res seeking in­
format ion on felt intensity were dis t r ibuted th roughout Cent ra l 
Vic tor ia and residents nea r the epicent re were interviewed. 
A b o u t 150 repor ts were collected for analysis and a s imilar 
n u m b e r collected by the B M R were also s tudied. ' (Bishop & 
Cresswell , 1972) . 

REFERENCE 
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Victoria, 8 5 , 7 0 - 7 1 . 
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I S O S E I S M A L M A P O F T H E D A L T O N 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

3 N O V E M B E R 1 9 7 1 

A t 2 0 : 0 5 U T on 3 N o v e m b e r 1971 (06 :05 local t ime on 4 
N o v e m b e r 1971) an ea r thquake of magn i tude M L 4 .2 occur red 
in the D a l t o n - G u n n i n g region of southeas tern N S W , about 
60 km nor th of C a n b e r r a . A m a x i m u m intensity of M M V I was 
repor ted just west of the epicent re and an intensity of M M III 
was repor ted in C a n b e r r a . 

T h e ma in e a r t h q u a k e was followed by over 4 0 af tershocks tha t 
were large enough to be l o c a t e d — t h e pa t t e rn of epicentres ex­
tended over a d is tance of abou t 16 km, mostly a long the az imuth 
of the ma in D a l t o n - G u n n i n g seismic zone (approximate ly 135°) . 

T h e m a p was compi led by B M R , C a n b e r r a and has no t been 
publ ished previously. 
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I S O S E I S M A L M A P O F T H E P I C T O N 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

9 M A R C H 1 9 7 3 

'An e a r t h q u a k e of magn i tude 5.5 M L occur red on 9 March 
1973 at a dep th of 20 km at 1909 U T ( 0 5 0 9 local t ime on 
10 M a r c h 1 9 7 3 ) . T h e epicentre was abou t 3 0 km west of 
P ic ton . ' 

'This e a r t h q u a k e was felt over an area of [almost 2 0 0 0 0 0 k m - ] 
and light d a m a g e was caused over a wide a rea ( 4 , 0 0 0 k m 2 ) 
where the intensity was M M V or more . M o s t of the s t ructures 
affected were very old, some m o r e than 100 years . M i n o r 
d a m a g e was caused to plaster , b r ickwork and tops of ch imneys 
where heat had des t royed the adhesive proper t ies of plaster . N o 
repor t s of comple te ch imneys b reak ing at roof levels were 
received. Only one instance (at Wol longong glass works) of 
significant d a m a g e to goods or stores is known . T h e m a x i m u m 
intensity exper ienced was M M V I - V I I and total d a m a g e is 
est imated to be abou t $ 5 0 0 0 0 0 . ' ( D e n h a m , 1 9 7 6 ) . 

Dayeh (1976) descr ibes detai ls of d a m a g e to the most seriously 
d a m a g e d bui ld ings which he visited three days after the ear th­
q u a k e . He conc luded that only minimal d a m a g e to bui ldings 
of n o r m a l s t anda rd of cons t ruc t ion was caused by the ear th­
q u a k e . 
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I S O S E I S M A L M A P O F T H E P I C T O N 
E A R T H Q U A K E , N E W S O U T H W A L E S , 

N E A R E P I C E N T R E — 9 M A R C H 1 9 7 3 

' A n e a r t h q u a k e of magn i tude 5.5 M L occur red on 9 M a r c h 
1973 at a dep th of 20 km at 1909 U T (0509 local t ime on 
10 M a r c h 1 9 7 3 ) . T h e epicentre was abou t 3 0 k m west of 
P ic ton . ' 

'This e a r t h q u a k e was felt over an area of [almost 2 0 0 0 0 0 k m 2 ] 
and light d a m a g e was caused over a wide a rea (4 ,000 k m 2 ) 
where the intensity was M M V or more . M o s t of the s t ructures 
affected were very old, some more than 100 years . Mino r 
d a m a g e was caused to plaster , b r i ckwork and tops of ch imneys 
where heat h a d destroyed the adhesive proper t ies of plaster. N o 
repor ts of comple te ch imneys b reak ing at roof levels were 
received. On ly one instance (at Wol longong glass works) of 
significant d a m a g e to goods o r stores is k n o w n . T h e m a x i m u m 
intensity exper ienced was M M V I - V I I and total d a m a g e is 
est imated to be abou t $ 5 0 0 0 0 0 . ' ( D e n h a m , 1 9 7 6 ) . 

Dayeh (1976) describes detai ls of d a m a g e to the most seriously 
d a m a g e d bui ld ings which he visited three days after the ear th­
q u a k e . He conc luded that only min imal d a m a g e to bui ldings 
of no rma l s t anda rd of cons t ruc t ion was caused by the ear th ­
q u a k e . 

REFERENCES 
D A Y E H , R . J . , 1 9 7 6 — S o m e st ructural d a m a g e caused by the 
1973 Pic ton ea r thquake . In D E N H A M , D . (Ed i t o r )—Se i smic i t y 
and e a r t h q u a k e risk in eastern Austra l ia . Bureau of Mineral 
Resources, Australia, Bulletin 164, 33 -39 . 

D E N H A M , D . , 1976—Effects of the 1973 Pic ton and o ther ear th­
quakes in eas tern Austra l ia . In D E N H A M , D . ( E d i t o r ) — Seis­
micity and ea r thquake risk in eastern Austra l ia . Bureau of 
Mineral Resources, Australia, Bulletin 164, 15-28. 



I S O S E I S M A L M A P OF THE PICTON E A R T H Q U A K E , N EW SOUT H W A L E S 
NEAR E P I C E N T R E , 9  M A R C H 197 3 
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DATE :  9  MARC H 197 3 
TIME :  19:09:1 4 UT 
MAGNITUDE :  5. 5 M L (RIV), 5.3 M S (BMR), 5.5 MB 
EPICENTRE :  34.14° S 150.29° E 
DEPTH :  20k m 
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I S O S E I S M A L M A P O F A  M E C K E R I N G 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

9 J U L Y 1 9 7 4 

A t 1 0 . 4 6 U T ( 1 8 : 4 6 local t ime) on 9  July 1 9 7 4 an ea r t hquake 
of magn i tude M L 4 . 3 occur red near Mecker ing , approximate ly 
1 2 0 km east-northeast of Per th , in the southwest seismic zone of 
Weste rn Austra l ia . 

E a r t h q u a k e ques t ionna i re forms were dis t r ibuted th roughou t 
the southwest , and the isoseismal m a p was compi led by staff 
of B M R ' s M u n d a r i n g Geophysica l Observa tory from the results 
of the survey. T h e ea r thquake was repor ted felt up to a maxi­
m u m distance of 2 0 0 km from the epicentre . 

REFERENCE 
G R E G S O N , P . J., & S M I T H , R. S. , 1 9 7 5 — M u n d a r i n g Geophysical 
Observa tory A n n u a l Repor t , 1 9 7 4 . Bureau of Mineral Re­
sources, Australia, Record 1 9 7 5 / 1 4 3 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P OF A M E C K E R I N G E A R T H Q U A K E, W E S T E RN A U S T R A L I A 
9 J U L Y 197 4 
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I S O S E I S M A L M A P O F T H E M A N M A N N I N G 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

4 S E P T E M B E R 1 9 7 4 

' The extent of the M M IV isoseismal for the Mecker ing ear th­
quakes [in July and November ] is comparab l e . By compar i son 
the a rea over which the M a n m a n n i n g e a r t h q u a k e was felt was 
surprisingly small . This small a rea and m a x i m u m intensity of 
M M V I near the [epicentre] suggests that the event was very 
shallow. M r Shank land r e p o r t e d — " A t 7 .17 a.m. a very loud 
explos ion—right unde r the ki tchen t ab le—vibra t ions and r u m b ­
ling, so m u c h so that the six of us at breakfast ran for it. At 
7 .20 a.m. as before, we ran ou t s ide—have experienced t remors 
before but never as terrifying as this exper ience ." M r Shankland 
also felt t r emors at 8.40 a.m. and 2 .20 p .m. ' Gregson & Smith 
(1975) . 

REFERENCE 
G R E G S O N , P . J., & S M I T H , R. S. , 1 9 7 5 — M u n d a r i n g Geophysical 
Observa tory A n n u a l Repor t , 1974 . Bureau of Mineral Re­
sources, Australia, Record 1 9 7 5 / 1 4 3 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P O F A  M A N M A N N I N G EARTHQUAKE , W E S T E RN A U S T R A L I A 
4 S E P T E M B E R 197 4 
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DATE :  4  SEPTEMBE R 197 4 
TIME :  23: 1 7:42.4 U T 
MAGNITUDE :  4. 5 M L (MUN) , 5. 8 M B (MUN ) 
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I S O S E I S M A L M A P O F T H E B A N D A S E A 
E A R T H Q U A K E , N O R T H E R N A U S T R A L I A 

A R E A — 2 9 O C T O B E R 1 9 7 4 

O n 29 Oc tobe r 1974 an ea r thquake with magn i tude M B 6.5 
occur red in the Banda Sea 3 0 0 km nor theas t of T i m o r at a 
depth of 117 km. Staff of B M R studied its effects in nor the rn 
Austral ia , and compiled the map . 

A t Darwin , 6 5 0 km to the south, the ea r t hquake was felt with 
an intensity of M M V. D a m a g e to concre te fixtures, toilet fix­
tures, and walls was repor ted . T h e ea r thquake was felt as far 
afield as Derby in the west, Groo te Ey land t in the east, and 
D u n m a r r a in the south. T h e m a x i m u m felt intensity in Aust ra l ia 
was a single repor t of V I on Bathurs t Is land. N o felt repor ts 
from Indones ia were received a l though the U S G S P D E sheet 
(E9-74) listed the e a r t h q u a k e as felt in T i m o r and K u p a n g . 



I S O S E I S M A L M A P OF THE BAND A S E A EARTHQUAKE , 
29 OCTOBE R 197 4 
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DATE :  2 9 OCTOBE R 197 4 
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I S O S E I S M A L M A P O F A  M E C K E R I N G 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

1 9 N O V E M B E R 1 9 7 4 

A t 0 9 : 3 0 U T ( 1 7 : 3 0 local t ime) on 1 9 N o v e m b e r 1 9 7 4 an 
ea r t hquake of magn i tude M L 4 . 0 occur red abou t 1 2 0 km east-
nor theas t of Per th , close to the township of Mecker ing . T h e 
epicent re of this e a r t hquake was virtually identical to the 9  July 
1 9 7 4 Mecke r ing ea r t hquake of magn i tude M L 4 . 3 , again in 
the southwest seismic zone of Wes te rn Aust ra l ia . 

E a r t h q u a k e ques t ionnai re forms were dis t r ibuted t h roughou t a 
wide a rea of southern Weste rn Aus t ra l i an and the isoseismal 
m a p d r a w n up by staff of B M R ' s M u n d a r i n g Geophysical O b ­
servatory from the ques t ionnai re survey results. 

Unl ike the 9  Ju ly 1 9 7 4 shock, which was felt u p to 2 0 0 k m 
from the epicentre , the 1 9 N o v e m b e r 1 9 7 4 e a r t hquake was re­
por ted felt over only a small area (about 1 0 0 00 k m - ) . 

REFERENCE 
G R E G S O N , P . J., & S M I T H , R. S. , 1 9 7 5 — M u n d a r i n g Geophysical 
Observa tory Annua l Repor t , 1 9 7 4 . Bureau of Mineral Re­
sources, Australia, Record 1 9 7 5 / 1 4 3 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P O F A M E C K E R I N G E A R T H Q U A K E , W E S T E R N A U S T R A L I A 
19 N O V E M B E R 197 4 
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I S O S E I S M A L M A P O F A  K I M B E R L E Y 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

6 M A R C H 1 9 7 5 

A t 2 3 : 5 1 U T on 6 M a r c h 1975 (07:51 local t ime on 7 M a r c h 
1975) an e a r t h q u a k e of magn i tude M B 5.2 occur red in the 
Kimber ley region of Wes te rn Aust ra l ia . E a r t h q u a k e intensity 
ques t ionna i re forms were sent to homes teads and townships in 
the region and the isoseismal m a p d r a w n by staff of B M R ' s 
M u n d a r i n g Geophys ica l Observa tory on the basis of the re turned 
ques t ionnai res . 

' T h e scarcity of popu la t ion in this a rea limited the availabili ty 
of da ta , however , the results gave some idea of the extent of 
the intensity M M IV . ' (Gregson & Smith , 1976) . 

REFERENCE 
G R E G S O N , P. J., & S M I T H , R . S. , 1 9 7 6 — M u n d a r i n g Geophysical 
Observa tory A n n u a l Repor t , 1975 . Bureau of Mineral Re­
sources, Australia, Record 1 9 7 6 / 4 8 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P O F A  K I M B E R L E Y E A R T H Q U A K E , W E S T E RN A U S T R A L I A 
6 M A R C H 197 5 
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I S O S E I S M A L M A P O F A  M A R B L E B A R 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

2 4 J U L Y 1 9 7 5 

A t 2 2 : 2 3 U T on 2 4 July 1975 (06 :23 local t ime on 25 July 
1975) an e a r t h q u a k e of magn i tude M B 5.1 occur red approxi ­
mate ly 7 5 k m east of M a r b l e Ba r in nor thwes te rn Weste rn A u s ­
tral ia. E a r t h q u a k e intensity ques t ionna i re forms were sent out 
to homes teads and townships in the region and the isoseismal 
m a p d r a w n by staff of B M R ' s M u n d a r i n g Geophys ica l Observa­
tory on the basis of the re tu rned intensi ty ques t ionnai res . 

' T h e scarcity of popu la t ion in this a rea l imited the availabil i ty 
of da ta , however , the results gave some idea of the extent of 
the intensi ty M M IV. ' (Gregson & Smith, 1976) . 

REFERENCE 
G R E G S O N , P . J., & S M I T H , R. S. , 1 9 7 6 — M u n d a r i n g Geophysical 
Observa to ry A n n u a l Repor t , 1 9 7 5 . Bureau of Mineral Re­
sources, Australia, Record 1 9 7 6 / 4 8 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P OF A M A R B L E BA R EARTHQUAKE , W E S T E RN A U S T R A L I A 

24 J U L Y 197 5 
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DATE :  2 4 J U L Y 197 5 
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I S O S E I S M A L M A P O F T H E G L A D S T O N E 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

2 7 F E B R U A R Y 1 9 7 6 

A n e a r t h q u a k e of magni tude M L 3.6 occurred at 11 :45 U T , 
27 F e b r u a r y 1976 about 10 km southeas t of the township of 
Glads tone , South Aust ra l ia . 

Hypocen t ra l detai ls of the e a r t h q u a k e are given by M c C u e & 
Sut ton (1979) but n o accounts of d a m a g e are given. T h e iso­
seismal m a p was d rawn by K. F . M c C u e (Port Moresby G e o ­
physical Observa tory , personal commun ica t i on , 1980) from da t a 
that he collected whilst at the Univers i ty of Ade la ide , South 
Aus t ra l ia . 

REFERENCE 
M C C U E , K. F . , & S U T T O N , D . J., 1 9 7 9 — S o u t h Aust ra l ian ear th­
quakes dur ing 1976 and 1977 . Journal of the Geological Society 
of Australia, 2 6 , 2 3 1 - 2 3 6 . 



I S O S E I S M A L M A P O F TH E GLADSTON E E A R T H Q U A K E , SOUTH A U S T R A L I A 
27 F E B R U A R Y 197 6 
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I S O S E I S M A L M A P O F T H E P R E S T O N 
E A R T H Q U A K E , V I C T O R I A — 9 J U L Y 1 9 7 6 

(Note : A l t h o u g h small in magn i tude , this e a r t h q u a k e has been 
inc luded in the At las because it took place in an u r b a n environ­
men t and was repor ted by a large n u m b e r of observers) . 

'At 0 8 2 7 U T (0627 pm EST) on 9 July 1976, a small ea r th ­
q u a k e with magn i tude M L 1.3 was felt in the M e l b o u r n e 
subu rb of Pres ton . A foreshock of magn i tude M L 0.3 occur red 
8 minutes earl ier , bu t was not felt. T h e high popu la t ion density 
provided an oppor tun i ty to s tudy intensities from a small bu t 
very shallow e a r t h q u a k e . T h e intensity survey covered an a rea 
of abou t 30 square ki lometres , and yielded over 140 intensity 
est imates. 

'. . . By good fortune, a new se ismograph was be ing tested at 
a t empora ry locat ion just 9 ki lometres west of the e a r t h q u a k e , 
so a good ins t rumenta l locat ion was obta ined . Th i s was at lati­
tude 37 .731°S , longi tude 1 4 5 . 0 3 3 ° E [approximately 2 0 0 m 
nor theas t of the intersection of Tyler St and Alber t St] , with 
an uncer ta in ty of abou t 0.8 k i lometres . This was abou t one 
ki lometre nor th-eas t of the [plot ted] isoseismal m a p epicentre , 
which was just nor th of M u r r a y R o a d , be tween Plenty R o a d 
and Alber t Street , Pres ton . T h e difference is a lmost cer ta inly 
due to i nadequacy in the l i thospheric model at such shal low 
depths . 

'The fact tha t an event of such small magn i tude , abou t the 
size of a typical quar ry blast , was felt at all indicates a very 
shal low depth . Intensi ty-dis tance-depth relat ionships der ived for 
large ea r t hquakes and ex t rapola ted down yield dep ths of be tween 
0.5 and 1.5 ki lometres . T h e ins t rumenta l locat ion gives a dep th 
of 0.1 ± 1.2 k i lometres . ' (Gibson & others , 1981) . 

REFERENCE 
G I B S O N , G . , W E S S O N , V. , & C U T H B E R T S O N , R . , 1981—Seis ­
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I S O S E I S M A L M A P O F THE P R E S T O N E A R T H Q U A K E , V ICTORI A 
9 J U L Y 197 6 
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I S O S E I S M A L M A P O F T H E L O C K H A R T 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

2 3 A U G U S T 1 9 7 6 

A n ea r thquake of magn i tude M L 3.8 occurred at 0 5 : 1 5 local 
t ime, 24 Augus t 1976 , abou t 20 k m west of Lockha r t . B M R 
dis t r ibuted ques t ionnaires ; of the 9 4 quest ionnaires re tu rned , 
56 were 'not-felt ' reports . A total of 38 felt reports were received 
from places up to 2 5 0 km away, near T e m o r a in the nor th , 
T u m u t in the east, and W o d o n g a in the south. N o d a m a g e was 
repor ted . 

D a t a collected for an unpubl ished isoseismal m a p , and conta ined 
in B M R File 7 6 / 7 5 9 , were reassessed, and a revised version of 
this earl ier m a p is shown here . 



I S O S E I S M A L M A P O F TH E LOCKHAR T E A R T H Q U A K E , N EW SOUT H W A L E S 
23 A U G U S T 197 6 

100km 
J I 

DATE :  2 3 AUGUS T 197 6 
TIME :  19:14:50. 9 U T 
MAGNITUDE :  3. 8 ML(BMR ) 4. 2 ML(RIV ) 
EPICENTRE :  35.30° S 146.47° E 
DEPTH :  4k m 

A EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM ) 

4 EARTHQUAK E FEL T (MM ) 
o EARTHQUAK E NO T FEL T 

24/ I55 /2 



I S O S E I S M A L M A P O F T H E M E C K E R I N G 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

2 9 O C T O B E R 1 9 7 6 

At 0 6 : 0 4 U T (14 :04 local t ime) on 29 Oc tobe r 1976 an ear th ­
quake of magn i tude M L 4.7 occur red near the township of 
Mecker ing , abou t 120 km east -nor theast of Per th . 

' O n e h u n d r e d and eighty ques t ionnai res were dis t r ibuted for the 
Mecker ing ea r t hquake . . . 75 percent of them were re tu rned . ' 

'It is difficult to. fit smooth isoseismals but the da ta indicate that 
the m a x i m u m intensity was upper V at Mecker ing , the radius 
of the isoseismal for intensity I V was approximate ly 120 km, 
and the ea r t hquake was felt u p to 2 4 0 km from the epicent re . ' 
(Gregson, 1977) . 

REFERENCE 
G R E G S O N , P . J., 1 9 7 7 — M u n d a r i n g Geophysical Observa tory 
A n n u a l Repor t , 1976 . Bureau of Mineral Resources, Australia, 
Record 1 9 7 7 / 7 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P O F A  M E C K E R I N G E A R T H Q U A K E , W E S T E R N A U S T R A L I A 
29 OCTOBE R 197 6 
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I S O S E I S M A L M A P O F T H E A L B A N Y 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

1 5 M A Y 1 9 7 7 

At 19:16 U T on 15 May 1977 (03 :16 local t ime on 16 M a y 
1977) an ea r thquake of magn i tude M L 4.5 occur red on the 
ext reme southern coast l ine of Western Austra l ia , close to the 
township of Albany . 

'Abou t two h u n d r e d ques t ionnai res were dis tr ibuted, of which 
about 75 percent were re tu rned . ' 

'The m a x i m u m intensity was M M V at Albany , the rad ius of 
the isoseismal for intensity IV was 85 km, and the ea r t hquake 
was felt up to 3 0 0 km from the epicent re . ' (Gregson, 1978) . 

REFERENCE 
G R E G S O N , P . J., 1 9 7 8 — M u n d a r i n g Geophysical Observa tory 
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Record 1918/13 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P O F TH E A L B A N Y E A R T H Q U A K E , W E S T E RN A U S T R A L I A 
15 MA Y 197 7 
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I S O S E I S M A L M A P O F T H E B O W N I N G 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

3 0 J U N E 1 9 7 7 

O n 30 J u n e 1977 an ea r thquake of magni tude M L 4.5 occur red 
abou t 2 0 km nor th-nor thwes t of Yass and 14 km n o r t h of 
Bowning in N S W at a depth of 12 km. Three hundred ques­
t ionnaires were dis t r ibuted: 143 were re turned, of which 69 
were 'not-felt ' reports . T h e felt a rea extended abou t 150 k m 
to the nor th and south of the epicentre and 100 km to the east 
and west. 

N o major d a m a g e was caused by this e a r t hquake which is 
regarded as a foreshock to a larger ea r thquake on 4 July 1977 . 

T h e ea r t hquake tr iggered the accelerograph at Oo long , 10 k m 
east of Bowning , where a m a x i m u m accelerat ion of 0 .21 m . s - 2 

was recorded (Smith & M c E w i n , 1980) . 

REFERENCE 
S M I T H , R. S. , &  M C E W I N , A . J., 1 9 8 0 — E a r t h q u a k e accelero­
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I S O S E I S M A L M A P OF THE B O W N I N G E A R T H Q U A K E , N EW SOUTH W A L E S 
30 J U N E 197 7 
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I S O S E I S M A L M A P O F T H E B O W N I N G 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

4 J U L Y 1 9 7 7 

A n e a r t h q u a k e of magn i tude M L 5.0 occur red at 2 0 : 0 5 U T 
on 4 July 1977 (06 :05 local t ime on 5 July 1977) at a dep th 
of 13 k m (the hypocen t re was essentially the same as that of 
the 30 J u n e 1977 ea r thquake ) . 

A m a x i m u m intensity of M M V caused minor d a m a g e locally. 
Repor t s of c racked masonry , plaster , and concre te fixtures were 
received from Yass , Bowning , and su r round ing farms. 

O n e h u n d r e d and fourteen felt-reports were re tu rned , and 16 
interviews were carr ied out in the epicentra l area to de te rmine 
the b o u n d a r y at zone V. T h e e a r t h q u a k e was felt over a 2 2 0 km 
radius , as far as Wel l ington to the nor th , Lee ton to the west, 
and N a r o o m a in the south . 

T h e e a r t h q u a k e tr iggered the acce le rograph at Oo long , 10 km 
east of Bowning , where a m a x i m u m accelera t ion of 0 .95 m.s~ 2 

was recorded (Smith & M c E w i n , 1980) . 
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I S O S E I S M A L M A P OF THE B O W N I NG E A R T H Q U A K E , N EW SOUT H W A L E S 
4 J U L Y 197 7 
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DATE :  4  J U L Y 197 7 
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I S O S E I S M A L M A P O F T H E I N D O N E S I A N 
E A R T H Q U A K E , I N D I A N O C E A N — 

1 9 A U G U S T 1 9 7 7 

' A b o u t two h u n d r e d ques t ionnai res were dis t r ibuted, of which 
abou t 75 percent were re tu rned . ' (Gregson, 1978) . 

' T h e Indones ian e a r t h q u a k e of 19 Augus t 1 9 7 7 , with a magni ­
tude ( M ) 8 , was felt in Wes te rn Aus t ra l ia u p to dis tances of 
2 6 0 0 km. T h e m a x i m u m g round intensity felt was M M V in 
nor thwes t towns u p to 1100 km from the epicentre . T h e g r o u n d 
intensity in Per th , 2 3 0 0 k m from the epicent re , was M M III 
o r less. R e s o n a n c e of mult i -s torey bui ldings resulted in an eight­
fold amplification of peak g round accelera t ion on the upper 
floors. Only minor d a m a g e occur red in Pe r th . Seismic sea waves 
u p to six metres in height were repor ted several hours after the 
e a r t h q u a k e at towns a long the nor thwes t coast . T h e r e were n o 
repor ts of d a m a g e associated with these waves. They arrived 
a long the coast nea r low t ide, o therwise there could have been 
some flooding. ' (Gregson & others , 1979) . 
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I S O S E I S M A L M A P OF THE INDONESIAN E A R T H Q U A K E 
19 A U G U S T 197 7 
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I S O S E I S M A L M A P O F T H E A D E L A I D E 
E A R T H Q U A K E , S O U T H A U S T R A L I A — 

2 0 A U G U S T 1 9 7 7 

' In the early hours of Sunday morn ing , 21 Augus t 1977 [local 
t ime] a distinctive e a r t h q u a k e was ei ther felt o r hea rd th rough­
ou t the Adela ide Met ropo l i t an a rea and su r round ing towns . 
Sufficient te lephone queries were m a d e to cons t ruc t the m a p 
del ineat ing the felt a rea . Even in the centre of this felt area , 
several "no t felt" repor ts were received: this lack of higher inten­
sities, coupled with the fact tha t none of the three M 0 2 accelero-
g raphs in the region was t r iggered suppor t s the grea ter - than-
n o r m a l focal depth c o m p u t e d as 2 2 km. T h e epicent re is not 
well de te rmined , since the Universi ty of Adela ide Seismograph 
on M o u n t Bony thon ( A D E ) was the only one south and within 
150 km of the epicentre . A n epicent re nea re r the cent re of the 
M M Intensi ty I I I isoseismal, and at the correc t focal d is tance 
from A D E , would be close to the M o d b u r y acce le rograph (Mod) 
and near the Eden-Burns ide fault. However , ne i ther the locat ion 
no r supp lementa ry informat ion is sufficient to a t t r ibute the 
e a r t h q u a k e to the Eden-Burns ide o r any o the r fault unequivoc-
ably . ' M c C u e & Sut ton (1979 ) . 

REFERENCE 
M C C U E . K . F . , &  S U T T O N , D . J.. 1 9 7 9 — S o u t h Aust ra l ian ear th­
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I S O S E I S M A L M A P OF THE ADELAIDE E A R T H Q U A K E , S O U T H A U S T R A L I A 
20 A U G U S T 197 7 
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I S O S E I S M A L M A P O F T H E B A L L I A N G 
E A R T H Q U A K E , V I C T O R I A — 

2 D E C E M B E R 1 9 7 7 

A n e a r t h q u a k e of abou t magn i tude M L 5  occur red at 1 3 : 3 2 U T 
on 2  December 1 9 7 7 ( 0 0 : 32 local t ime on 3  D e c e m b e r 1 9 7 7 ) 
nea r Bal l iang, Vic tor ia . 

T w o h u n d r e d and sixty-three ques t ionnai res were dis tr ibuted ( 50 
by the Pres ton Inst i tute of T e c h n o l o g y ) ; nearly 7 0 % were 
re turned . T h e ea r thquake was felt over a rad ius of 2 3 0 k m as 
far as Kerang to the nor th , Hami l ton to the west, and War ragu l 
to the east . A m a x i m u m intensity of M M V was indicated. 
A l though isolated repor ts of minor d a m a g e were received outs ide 
the 2 0 km radius M M V zone (e.g. from Werr ibee) these are 
a t t r ibuted to a h igher density of popu la t ion . 

A n u m b e r of aftershocks were recorded bu t no d a m a g e from 
these was repor ted . 

T h e isoseismal m a p was d rawn by B M R from the da t a collected 
by B M R and the Preston Insti tute of Technology. 
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I S O S E I S M A L M A P O F THE BALLIAN G EARTHQUAKE, V ICTORIA 
2 D E C E M B E R 197 7 
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I S O S E I S M A L M A P O F T H E E S K 
E A R T H Q U A K E , Q U E E N S L A N D — 

2 6 A P R I L 1 9 7 8 

A t 11:33 U T (21 :53 local t ime) on 26 Apri l 1981 an ea r t hquake 
of magn i tude M L 3.5 was exper ienced in the Br isbane Valley 
region about 65 km nor thwest of Br isbane. 

T h e ea r t hquake was felt over an a rea of less than 2 0 0 k m - ; 
with a m a x i m u m intensity of M M IV repor ted from Esk . T h e 
isoseismal study was initiated immediately the approx ima te epi-
centra l zone was known . Of 50 ques t ionnai res re turned , 24 
recorded a 'not-felt ' report . T h e impor tance of this event is 
noted as it occur red within the seismic surveil lance region for 
the Wivenhoe D a m . It is noted tha t the e a r t h q u a k e was no t felt 
in the vicinities of e i ther the Wivenhoe D a m (about 35 km 
from the epicentre) or the Somerset D a m (about 30 km from 
the epicentre) . 
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I S O S E I S M A L M A P OF THE E SK E A R T H Q U A K E, Q U E E N S L A N D 
26 A P R I L 197 8 
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I S O S E I S M A L M A P O F T H E M A R O O N A H 
H O M E S T E A D E A R T H Q U A K E , W E S T E R N 

A U S T R A L I A — 1 M A Y 1 9 7 8 

'Ques t ionnai res were dis t r ibuted for an e a r t h q u a k e ( M L = 5.7) 
that occur red near M a r o o n a h Homes tead (250 k m nor theas t of 
C a r n a r v o n ) on 1 May . A b o u t 4 0 quest ionnaires were dis tr ibuted, 
of which abou t 75 percent were re tu rned . Because of the sparse-
ness of popula t ion , a m a x i m u m intensity could not be deter­
mined. T h e rad ius of the isoseismal for intensity IV was abou t 
160 km. ' (Gregson, 1980a) . 

T h e isoseismal m a p was d rawn by staff of B M R ' s M u n d a r i n g 
Geophysica l Observa tory based on information conta ined in the 
re turned ques t ionnai res . 
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I S O S E I S M A L M A P O F T H E M A R G A R E T 
R I V E R E A R T H Q U A K E , W E S T E R N 

A U S T R A L I A — 9 J U N E 1 9 7 8 

T h e ea r thquake took place abou t 14 km east of Marga re t River. 

' In format ion was ob ta ined from reports from residents in the 
area. T h e ea r thquake was felt u p to dis tances of 30 km, with 
a m a x i m u m intensity of V near the epicentre . T h e ea r thquake 
is of par t icu lar interest because it is located near the Duns -
borough F a u l t / (Gregson, 1980a) . 

T h e isoseismal m a p was d r a w n by staff of B M R ' s M u n d a r i n g 
Geophysica l Observa tory based on information con ta ined in 
the re tu rned quest ionnaires . 
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Annua l Repor t , 1978. Bureau of Mineral Resources, Australia, 
Record 1 9 8 0 / 4 0 ( u n p u b l i s h e d ) . 



I S O S E I S M A L M A P O F THE M A R G A R E T R I V ER EARTHQUAKE, 
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I S O S E I S M A L M A P O F T H E H E R O N I S L A N D 
( C A P R I C O R N I A ) E A R T H Q U A K E , 

Q U E E N S L A N D — 2 8 N O V E M B E R 1 9 7 8 

A t about 17:33 U T on 28 N o v e m b e r 1978 (03 :33 local t ime 
on 29 N o v e m b e r 1978) an ea r thquake of magn i tude M L 5.0 
occur red near H e r o n Is land in the Capr i co rn ia sect ion of the 
G r e a t Bar r ie r Reef Mar ine P a r k . 

T h e ea r t hquake was felt over an a rea of abou t 4 0 0 0 0 k m 2 

extending from Y e p p o o n in the nor th to N a m b o u r in the south 
and west to the M o n t o - G a y n d a h area. Of 85 e a r t h q u a k e ques­
t ionnaires re turned , 36 recorded a 'not felt' repor t . T h e maxi­
m u m intensity was M M V repor ted from Yeppoon , with inten­
sity M M I V repor ted for the coastal strip from R o c k h a m p t o n 
to south of M a r y b o r o u g h . It is no ted tha t this e a r t h q u a k e oc­
cur red in the same area as the 1918 B u n d a b e r g ( 'Queensland ' ) 
e a r t h q u a k e ( M L about 6.0). 

O n e aftershock was also recorded at 18 :44 U T on 28 N o v e m b e r 
1978 . This was located abou t 2 0 k m west of the ma in shock. 
It had a magn i tude M L 4.5 and was repor ted felt with M M 
I I I - IV in the Y e p p o o n and R o c k h a m p t o n areas . 
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I S O S E I S M A L M A P O F TH E H E R O N ISLAN D E A R T H Q U A K E , Q U E E N S L A N D 
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I S O S E I S M A L M A P O F T H E S C O R E S B Y 
E A R T H Q U A K E , V I C T O R I A — 1 6 A P R I L 1 9 7 9 

' In 1979 Apr i l 16 at 2 3 2 4 U T ( 1 9 7 9 Apr i l 17, 0 9 2 4 a m E S T ) , 
a small e a r t h q u a k e of magn i tude M L 2.6 was felt over the 
south-eas tern suburbs of M e l b o u r n e . A l though a considerable 
n u m b e r of d a m a g e repor ts were received, it is unlikely tha t any 
s t ruc tura l d a m a g e could be directly a t t r ibuted to vibratory 
mot ion from the e a r t h q u a k e . ' 

'The isoseismal m a p shows obvious e longat ion in the east-west 
d i rec t ion, with few felt repor ts south of the epicentre , and very 
few to the no r th . 

'The m a p was derived from 134 replies to a s t andard quest ion­
naire c i rcula ted to local pos tmas te rs , a n u m b e r of t e lephone 
interviews, and a detai led survey in the epicentra l a rea . T h e 
usual scat ter due to var ia t ions in local condi t ions was observed. 
Isolated intensit ies of 4 on the Modified Merca l l i intensity scale 
were no ted in the Scoresby area , with all of the people within 
a h o m e feeling the event , and some c la iming to have been 
fr ightened by it. H a n g i n g pic tures ra t t led bu t did no t shift in 
posi t ion, and n o confirmed cases of ove r tu rned objects were 
repor ted . T h e intensities were m u c h lower than those requi red 
to cause d a m a g e in even poor ly bui l t s t ructures . ' (Gibson & 
Wesson , personal c o m m u n i c a t i o n , 1980) . 

G ibson & others (1981) show the epicent re to be 3 7 . 9 1 9 ° S , 
145 .271 °E bu t we believe the plot ted epicent re is a be t te r esti­
m a t e because of the control provided by the felt repor ts . 
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I S O S E I S M A L M A P O F T H E C A D O U X 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

2 J U N E 1 9 7 9 

A t 17:48 local t ime on 2 J u n e 1979 an e a r t h q u a k e with magn i ­
tude M L 6.2 occur red in the proximi ty of the small township 
of C a d o u x (popula t ion 36) in a farming a rea 180 k m nor thwes t 
of the State capi ta l , Per th . C a d o u x was wrecked bu t only one 
person was injured. 

T h e e a r t h q u a k e damaged or wrecked bui ldings and s t ructures 
in an a rea of approx imate ly 4 0 0 0 k m - centred on C a d o u x . 
Roads , pipes, and power and rai lway lines were damaged by 
movemen t s o n a complex pa t t e rn of surface faulting caused by 
the e a r t h q u a k e in a zone extending 7 km to the nor th and to 
the south of C a d o u x . 

A n isoseismal survey (700 quest ionnaires) was ini t ia ted imme­
diately after the ea r t hquake , and d a m a g e in the C a d o u x a rea 
was inspected. A b o u t 5 0 0 ques t ionnai res were answered . Resul ts 
showed tha t the e a r t h q u a k e was felt clearly over a radius of 
5 0 0 km. T h e m a x i m u m Modified Mercal l i intensity of M M I X 
was observed adjacent to the ea r t hquake fracture , and intensi­
ties M M VI I o r grea ter occur red up to 5 k m from the surface 
fracture. Intensit ies in Per th ranged be tween M M I V and M M V. 

Informat ion from insurance and G o v e r n m e n t W o r k s D e p a r t m e n t 
sources indicate that d a m a g e costs a m o u n t e d to a round $3 .8 
million ( 1 9 7 9 prices) . 

F o u r acce le rographs in the Mecker ing area , 9 0 k m from 
Cadoux , recorded m a x i m u m accelerat ions of approximate ly 
0.1 m . s - 2 . A t M u n d a r i n g Weir , 120 km from C a d o u x , the ac-
ce lerograph recorded m a x i m u m east, vert ical , and nor th com­
ponen t accelera t ions of 0 .4 , 0 .2 , and 0.1 m . s " 2 respectively 
(Gregson, 1980b) . 

REFERENCE 
G R E G S O N , P . J., 1 9 8 0 b — M u n d a r i n g Geophysica l Observa tory 
A n n u a l Repor t , 1979 . Bureau of Mineral Resources, Australia, 
Record 1 9 8 0 / 5 1 ( u n p u b l i s h e d ) . 
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I S O S E I S M A L M A P O F T H E C A D O U X 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A , 

N E A R E P I C E N T R E — 2 J U N E 1 9 7 9 

M e m b e r s of the M u n d a r i n g Geophys ica l Observa to ry visited 
the C a d o u x area to inspect d a m a g e . T h e area of d a m a g i n g 
intensities of M M V I I o r more is abou t 3 0 0 k m - and centred 
to the west of the ea r thquake ' s fault t race . 

T h e ea r thquake ' s fault p lane de te rmina t ion indicates tha t the 
a rea of m a x i m u m intensity is possible on the surface projec t ion 
of an eas t -d ipping fault at dep th , which con ta ins the hypocen t re . 
and that the surface fault ing is subsidiary to this deeper fault ing. 

Fea tu r e s of the e a r t h q u a k e and its foreshock and aftershock 
sequences are described by Gregson & Paul l ( 1 9 7 9 ) and Lewis 
(in press) . 
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I S O S E I S M A L M A P O F T H E K E M P S E Y 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

6 S E P T E M B E R 1 9 7 9 

' The Universi ty of Queens l and seismology g r o u p ini t ia ted an 
isoseismal s tudy immedia te ly the app rox ima te locat ion of the 
e a r t h q u a k e was de te rmined . With the assistance of local med ia 
in Kempsey viz Kempsey A B C rad io and the Kempsey 
" M a c l e a y - A r g u s " newspaper , e a r t h q u a k e ques t ionnai res were 
dis t r ibuted t h roughou t the centra l coasta l region and N e w 
Eng land table land from T a r e e to Coffs H a r b o u r and west to 
Glen Innes , Armida l e and T a m w o r t h . 9 0 repor ts were received, 
25 of which were negat ive . ' 

'The region of felt repor ts covered an a rea of abou t 1000 sq k m 
extending 3 0 km to the nor th and south and 2 0 km to the west 
of the epicent re . T h e region of m a x i m u m intensity, M M V , was 
centred on the region of E u n g a i and Scotts Head . N o cases of 
d a m a g e were repor ted . In m a n y cases people were a w a k e n e d 
and were fr ightened th inking that a very large explosion had 
occur red . ' (J. M . W. R y n n , Universi ty of Queens land , pe r sona l 
c o m m u n i c a t i o n , 1980) . 
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I S O S E I S M A L M A P O F T H E C A D O U X 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

11 O C T O B E R 1 9 7 9 

A t 0 4 : 0 4 U T (12 :04 local t ime) on 11 Oc tobe r 1979 an ear th­
q u a k e of magn i tude M L 4.8 occur red just southeast of the town­
ship of C a d o u x . 

O n e h u n d r e d intensity ques t ionnai res were dis t r ibuted for this 
ea r thquake which was felt in Per th , abou t 2 0 0 k m from the 
epicentre . A m a x i m u m intensity of M M V I was repor ted at 
C a d o u x . 

REFERENCE 
G R E G S O N , P . J., 1 9 8 0 b — M u n d a r i n g Geophysical Observa tory 
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I S O S E I S M A L M A P O F T H E O F F S H O R E 
( F R E M A N T L E ) E A R T H Q U A K E , W E S T E R N 

A U S T R A L I A — 8 D E C E M B E R 1 9 8 0 

'This ea r thquake was located 150 km west of F r e m a n t l e and 
had a magn i tude M L = 5.2. T h e m a x i m u m intensity repor ted 
was M M V at F r e m a n t l e and C a p e Natura l i s te . Fel t intensit ies 
in the Pe r th region were general ly h igher to the east of the 
Dar l ing Fau l t even though the ea r t hquake was to the west of the 
fault. T h e ea r thquake was felt u p to 3 5 0 km from the epicent re . ' 
(Gregson, 1982) . 
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I S O S E I S M A L M A P OF THE O F F S H O RE ( F R E M A N T L E ) EARTHQUAKE , 

W E S T E R N A U S T R A L I A 8  D E C E M B E R 198 0 

200km 

DATE :  8  DECEMBE R 198 0 
TIME :  00:12:07. 8 UT 
MAGNITUDE: 5. 2 M L (MUN), 4.6 M B (GS) 
EPICENTRE :  32.12° S 114. 1 1 °E 
DEPTH :  37k m 

A EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM) 

4 EARTHQUAK E FEL T (MM) 
o EARTHQUAK E NO T FELT 

2 4 ' O W A 1 



I S O S E I S M A L M A P O F T H E C A D O U X 
E A R T H Q U A K E , W E S T E R N A U S T R A L I A — 

1 0 D E C E M B E R 1 9 8 0 

A t 0 4 : 3 5 U T (12 :35 local t ime) o n 10 D e c e m b e r 1980 an 
ea r thquake of magn i tude M L 5.0 occur red near C a d o u x in 
southwestern Weste rn Aust ra l ia . 

T h e epicent re for this e a r t h q u a k e was almost the same as for 
the 11 Oc tobe r 1979 C a d o u x e a r t h q u a k e of magn i tude M L 4 . 8 . 
Both ea r thquakes were felt over a similar area of southwes tern 
Weste rn Aust ra l ia and both were felt with intensity M M II I 
in Per th , some 2 0 0 k m to the southwest . 

'The m a x i m u m intensity repor ted was M M V I at C a d o u x . T h e 
e a r t h q u a k e was felt u p to 2 5 0 k m from the epicent re . ' (Gregson, 
1982) . 
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I S O S E I S M A L M A P O F T H E B A S S S T R A I T 
E A R T H Q U A K E , V I C T O R I A — 1 6 J U N E 1 9 8 1 

T h e ea r thquake occur red at 0 7 : 3 4 local t ime, 17 J u n e and , 
being clearly felt in M e l b o u r n e and Geelong , received wide 
publici ty on commerc ia l r ad io stat ions. 

A b o u t 5 0 0 B M R e a r t h q u a k e intensity ques t ionnai res were 
issued and about half of these were comple ted and re tu rned . 
M e m b e r s of the Pres ton Inst i tute of Technology Seismological 
Cen t r e visited the areas be tween Gee long and Apo l lo Bay and 
a r o u n d Por t Phi l ip Bay to assess intensities there . Staff of B M R 
added these da ta to the ques t ionna i re results to d r a w the iso­
seismal maps . 

In Vic tor ia , the e a r t h q u a k e was felt at dis tances u p to 2 5 0 k m 
from the epicentre . T h e m a x i m u m intensity was M M V, too 
low to cause significant d a m a g e . Intensi ty in the M e l b o u r n e 
subu rban area was M M I I I - IV. South of the epicentre the ear th­
q u a k e was felt at Cur r ie (King Is land) bu t was no t felt in nor th­
western T a s m a n i a . 
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I S O S E I S M A L M A P O F T H E B A S S S T R A I T 
E A R T H Q U A K E , I N T E N S I T Y I N T H E A R E A 

A R O U N D P O R T P H I L L I P B A Y — 1 6 J U N E 1 9 8 1 

T h e e a r t h q u a k e occur red at 0 7 : 3 4 local t ime, 17 J u n e and , 
be ing clearly felt in M e l b o u r n e and Gee long , received wide 
publ ic i ty on commerc ia l r ad io s ta t ions. 

A b o u t 5 0 0 B M R e a r t h q u a k e intensi ty ques t ionnai res were 
issued and about half of these were comple ted and re tu rned . 
M e m b e r s of the P res ton Ins t i tu te of Techno logy Seismological 
Cen t r e visited the areas be tween Gee long and Apol lo Bay and 
a r o u n d Po r t Phi l ip Bay to assess intensit ies there . Staff of B M R 
added these da t a to the ques t ionnai re results to d r a w the iso-
seismal m a p s . 

I n Vic tor ia , the e a r t h q u a k e was felt at dis tances u p to 2 5 0 k m 
from the epicent re . T h e m a x i m u m intensity was M M V , too low 
to cause significant d a m a g e . Intensi ty in the M e l b o u r n e s u b u r b a n 
a rea was M M I I I - IV. South of the epicent re the e a r t h q u a k e was 
felt at Cur r i e (King Is land) bu t was no t felt in nor thwes te rn 
T a s m a n i a . 
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I S O S E I S M A L M A P O F T H E A P P I N 
E A R T H Q U A K E , N E W S O U T H W A L E S — 

1 5 N O V E M B E R 1 9 8 1 

This e a r t h q u a k e took p lace at abou t 4 a m local t ime and was 
felt over an area in excess of 5 0 0 0 0 k m - a l though n o d a m a g e 
was repor ted . T h e highest intensi ty was M M V , which was 
exper ienced a long the coastal p la in be tween Wol longong and 
N o w r a , and at a few places in the epicent ra l a rea . 

T h e m a p is based on 135 re turns from B M R felt-report ques­
t ionnaires which were dis tr ibuted after the ea r thquake . 

T h e e a r t h q u a k e was associated with thrust faulting caused by 
east-west compress ive forces and had a similar m e c h a n i s m to 
the 1961 Robe r t son and 1973 P ic ton ea r thquakes , which also 
took p lace benea th the Sydney Bas in . 

REFERENCE 
D E N H A M , D . , B O C K , G . , &  S M I T H , R . S., in p r e p a r a t i o n — T h e 
A p p i n ( N e w South Wales ) E a r t h q u a k e of 15 N o v e m b e r 1 9 8 1 . 
BMR Journal of Australian Geology & Geophysics. 



I S O S E I S M A L M A P O F TH E A P P I N E A R T H Q U A K E , N EW SOUT H W A L E S 
15 N O V E M B E R 198 1 

100km 
— I 

DATE :  1 5 NOVEMBE R 198 1 
TIME :  16:58:1 0 U T 
MAGNITUDE :  4. 6 ML(BMR).3. 9 MS(BMR),4. 3 MB(BMR ) 
EPICENTRE :  34.25° S 150.90° E 
DEPTH :  14k m 

• EPICENTR E 
IV ZON E INTENSIT Y DESIGNATIO N (MM ) 

4 EARTHQUAK E FEL T (MM ) 
o EARTHQUAK E NO T FEL T 

2 4 / N / 9 



I S O S E I S M A L M A P O F T H E S U G G A N 
B U G G A N E A R T H Q U A K E , N E W S O U T H 

W A L E S — 3 0 N O V E M B E R 1 9 8 1 

T h e Suggan Buggan e a r t h q u a k e occur red at abou t 1.10 p m 
local t ime on 30 N o v e m b e r 1 9 8 1 . It was large enough to b e 
felt over an a rea of abou t 15 0 0 0 k m - with the highest shak ing 
of M M V being exper ienced at the T h r e d b o R a n g e r Stat ion. 
N o d a m a g e was repor ted bu t it s tar t led several people w h o were 
nea r the epicent re . 

T h e e a r t h q u a k e occur red at shal low depth bu t the causat ive 
fault could not be identified. 

T h e isoseismal m a p was compi led by B M R from 6 0 re tu rned 
ques t ionnai res ( a total of 1 3 0 ques t ionnai res were sent o u t ) ; 
however , because the epicentra l region is a lmost un inhab i ted , the 
shape of the isoseismals is not well control led. 
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