

















Outback stations disclosed that the shocks were more severe there. They were felt
at Menindee, Wilcannia and to a lesser degree in the Cockburn area.

Station hands were awakened by
the rumble and shaking of their
quarters. Station property south of
the city seemed to get full force of

the tremor.
Figure 30 Felt area of the Western NSW o e
earthquake of 19 May 1952. The epicentre CoCRDun
(compatible with the felt reports) is very
approximate. Pine Point B Vecnindee
‘ p

A report from Pine Point station
showed that whenthe tremor
occurred, the walls and roof
shook, and a bed rocked
sideways. Other stations also
reported  similar  experiences.
Although party telephone lines in
the outback were kept busy last
night, the Broken Hill exchange NS
did not experience any noticeable & OO - Mildura
increase in phone calls. There | -
was no undue panic as the result ; - iagetantist

. 150ikm

of the tremor. b 2014 Google

Broken Hill experienced a more severe shaking about 50 years ago when
windows, furniture and crockery rattled. A local resident said today he recalled a
tremor about 8 o'clock at night in May 1903 (Author - good memory: 1 May 1903 at
6:20pm local time). He remembered men going underground to check workings.

1952 09 07/08, Gunning, old cracks reopened
The Sydney Morning Herald Tuesday 9 September 1952, Page 3 reports:

A Epicentre

The little town of Gunning (pop. 700), half-way between Goulburn and Yass, may be
a mild earthquake centre. The director of the Riverview Observatory, Father N.
Bourke-Gaffney, said yesterday that the town appears to lie on a "fault" in the earth's
crust.

Figure 31 Isoseismal Map of
the Gunning earthquake of
19 November 1952 at 01:59
UTC. The felt area indicates
a magnitude of 5.2, higher
than Drake’s (1974) estimate
of 4.9, but it was felt as far
as Parramatta (200km away
MM2) and Narrandera. This
map may change as more
newspapers are scanned by
ANL.

It is in such areas that
earth tremors are most
likely. The "fault" would
explain why Gunning feels
tremors so often. The latest occurred yesterday and on Sunday. There were 15
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altogether. "We recorded our first tremor on Sunday at 3.42 p.m.," said Father
Bourke-Gaffney. "It is likely that the shocks to-day were only ‘after shocks'."

Older residents say the tremors are commonplace. Mr. Bill Lyell, a grazier, of Byalla
Street, who is a lifelong resident, can, like many other people, point to cracked walls
in nearly every room. "Yesterday's tremors opened cracks we had sealed and shook
the roof back a couple of inches," he said. "We are used to these things now. We try
to fix up the cracks, but each year they open up again."

Tremors May Last Centuries CANBERRA, Sunday.—The earth tremors which
continue to shake Gunning may recur intermittently for thousands of years. The
Chief Geologist of the Bureau of Mineral Resources (Dr. N. H. Fisher) said this to
night. Ultimately they would result probably in a change in the terrain, which may
take the form even of a new range of hills. Dr. Fisher said there was nothing to
indicate any likelihood of a major earthquake at Gunning. Severe earthquakes
usually occurred suddenly. The Gunning tremors were known to be reasonably deep
and were probably associated with movements of a fault in the earth's surface,
which were associated with the formation of Lake George, near Goulburn. A severe
fremor last night shook Gunning, Yass, Dalton and Crookwell. It rumbled like
thunder beneath Parliament House, Canberra, 40 miles away. It dislodged plaster
from walls and ceilings but did no other damage. Sergeant V. D. Daley, of Gunning
police, said the earth shook at half-hourly intervals to-day, with the most distinct
fremor at 3 p.m. Sergeant Daley said he was in the station woodshed when the big
shake occurred. "It sounded like thunder in a big tank and | felt the floor move under
me," he said.

There was an earlier earthquake at Gunning on 18 August, no details in the Goulburn Evening
Post of Thursday 1 January 1953, page 2.

1953 01 03 at 14:03 UTC and 1953 01 04 at 07:00 UTC, events of Gunning swarm
The Sydney Morning Herald, Monday 5 January 1953, Page 1.
Severe Earth Tremor Rocks Gunning

CANBERRA, Sunday. A sharp earth tremor rocked buildings in Gunning early this
morning but did no serious damage. A Gunning resident said it was one of the
severest jolts the district had experienced.

The tremor was felt at about 12.30 a.m. and continued for a few minutes, rattling
windows and slamming open door. It widened chimney cracks caused by past
tremors.

Less violent tremors occurred at frequent intervals during the morning until about
midday. The first tremor and another at about 5 p.m. were felt in Canberra.

Earth tremors are fairly common in Gunning. Geologists say that the town is
standing on a fault in the earth's crust. To-day's tremors were the first for four or five
weeks.

Two of the swarm were felt Canberra so must have been about magnitude 4 which also
explains the slight damage observed near the epicentre. The postulated fault is unknown.

1953 02 11 at 00:30 UTC, Milparinka and Mt Browne
Barrier Daily Truth Thursday 12 February 1953, page 2.

A severe earth tremor was felt yesterday morning at Milparinka and Mt. Browne at
10.30 o'clock. Three quarters of an hour earlier a party travelling towards Milparinka
felt a shock 25 miles south of that centre. At 11 a.m. Mt Browne radioed the Flying
Doctor Base that half an hour earlier a tremor had rattled windows and caused the



wireless masts to shake. Mr. N. Wheeler, who gave the report, said there was a low
rumbling sound rising info a severe vibration, and the earth shook for a minute at the
peak of the tremor.

About nine miles away, Milparinka was also affected by the tremor. Here the
postmistress first noticed the disturbance when the clock on her desk started to dance
about. She picked up the clock and ran into the street. Homes were shaken.

Three-quarters of an hour earlier, when 25 miles south of Milparinka, a group of
workmen going from Broken Hill by motor felt the shock, which rocked the vehicle.
They had arrived at Milparinka just as that centre received the big tremor.

Later at Mt Browne the owner found a fibro cement store had been cracked from top
to bottom in four places by the tremor.

1953 05 20 at 07:00 UTC, Collector
Goulburn Evening Post Thursday 21 May 1953, Page 8 reports:

Earth Tremor A severe earth tremor was experienced at Collector at about 5 p.m.
yesterday. Although only the one quake occurred, it was severe enough to cause
cracks in the walls of one or two homes and rattle windows and crockery in others. Mr.
W. Dyball, of Collector, said the tremor cracked the chimney of his kitchen fireplace. He
said the quake was the severest experienced at Collector for some time.

1954 05 28, daytime, Newcastle
Newecastle Morning Herald and Miners' Advocate Saturday 29 May 1954, page 3:

The cause of earth tremors which rattled windows and shook wall fixtures in many
Newcastle homes yesterday remains a mystery. The R.A.A.F. at Williamtown did some
bombing, strafing and rocket firing at Morna Point yesterday (author: 33km NE
Newcastle city), but the blast from those operations is not likely to have reached
Newcastle. Suggestions that the tremors were caused by subterranean upheavals
were not supported last night by a report that Sydney observatory had no record of any
earth tremor near Newcastle during the day. Riverview Observatory also had no record
of an earth tremor.

From many similar experiences and discussions with colleague Andre Phillips, the author is
reasonably confident in attributing this incident to the nearby RAAF exercise but has some
reservations due to the 1951 swarms discussed above.

1954 06 09 at 16:26 UTC, Crookwell

Crookwell seems to have borne the brunt of the shaking at 2:26 a.m., where the 3000 residents
are reported to have spent a sleepless night (Argus, Friday June 11, 1954 page 3). At Gunning
the shaking was also rated severe. The Canberra Times mentions that it was slightly felt in
Canberra, (author - not one | remember). It has been assigned magnitude 4.5 subject to more
information. It was recorded at Riverview but not mentioned by Drake (1974).

1954 09 19 at 10:30 UTC, Brewarrina
The Newcastle Sun Monday 20 September 1954, Page 4.
Earth Tremor

BREWARRINA: An earth tremor shattered windows in several homes in the town last
night. The tremor, believed to be the first in the town's history, lasted about 30
seconds at about 8.30 p.m. Residents ran into the street.

Indications are that this was a close small earthquake but at least magnitude 3.5.

Note: The ANL may not scan newspapers after 1954, except for The Canberra Times.



1956 08 15 at 16:47 UTC, Orange
The Canberra Times Friday 17 August 1956, page 3:

SYDNEY, Thursday. — Severe earth tremors to-day shook Newcastle and Orange
districts, rattling doors and windows.

At Orange, where the tremor occurred at 2.47 a.m., residents ran outside their homes
in night attire to see what had happened. Police thought the "crack" of the tremor was
the noise of a safe being blown. They patrolled the main streets in an attempt to find
the cause of the tremor. Mrs. Noel Wheatley, of Kite Street, Orange, said she was
drinking coffee with her husband and friends when she heard a loud rumbling noise.
"It came close, and then the windows and doors rattled," she said. Other residents
said the tremor made a noise like an express train. In a grocery shop in Price Street
goods were thrown to the floor.

Police said no damage had been reported. It was the third tremor Orange has had in five years.
1956 08 16 at 01:00 UTC, Newcastle
The Canberra Times Friday 17 August 1956, page 3:

The first tremor in Newcastle was reported from the police station and later from
Merewether and Mayfield. Police said they felt the tremor soon after 11 a.m. It shook
the building and caused lights to sway. It was followed shortly after by another distinct
tremor, similar to the first.

Mr. M. Howarth, of the Grange Mount Observatory, said the tremors could have been
caused by the collapse of a marine shelf some miles from the coast. This has
happened before. The last time | can recall that tremors were felt in Newcastle was
about 28 years ago," he said (Ed. Actually December 1925, 31 years ago).

The Canberra Times Thursday 29 November 1956, Page 3 reports:
EARTH TREMORS IN SYDNEY

SYDNEY, Wednesday. — Two earth tremors which to-day shook buildings in the city
startled thousands of office workers. The first tremor, which occurred at 10.30 a.m.
was recorded at Riverview College Observatory. It lasted about 15 seconds. The
second was felt at 2.55 p.m. and lasted only a few seconds. The Director of Riverview
College Observatory, Father Burke-Gaffney, said the disturbances were '"very
minor".

These and earlier ‘tremors’ indicate that earthquakes can and do happen under Sydney.

TSUNAMI ON THE NSW COAST

A secondary effect of major earthquakes, tsunami too are a threat to cities along the NSW
coast, as history shows, and should be considered by engineers, architects and local
governments when developing low lying coastal areas.

1886 09 05 17:00 UTC Sydney and Newcastle — Tsunami
The Sydney Morning Herald Thursday 14 October 1886, Page 10.
TO THE EDITOR OF THE HERALD.

Sir,—Some of the recent earthquakes and eruptions and the phenomena here which
have been supposed to be connected with them, seem worthy of record. In the past
we have so frequently been able to connect the small periodic waves which reach our



coast with earthquake shocks that | was rather surprised to find no record of any such
waves on our tide gauges about the times of the great earthquake in America, August
31, or that in Greece, August 27. There was, however, at 5.15 a.m., of August 30, a
rather alarming earthquake shock at Young, and like the harbour the waters of Lake
George did not show any disturbance on these dates, but at 3 a.m. of September 6 a
series of small tidal waves began on this coast at Sydney and Newcastle, and
continued for two days. About 9 p.m. of the 6th also the level of the water in Lake
George suddenly changed, and rose three inches at the south end, and after
remaining so for nearly six hours gradually recovered their former level, the usual
wave motion going on all the time, independently of the change of level. On
September 26 the volcano on the island of Niufu, in the Tongan Group, was in violent
eruption; but, again any sign of sympathy with it is wanting in our tidal register.

The remarkable absence of connection between the periodic waves which have been
recorded here recently is noteworthy, the more so since we learn that during the
American earthquake, Sullivan's Island, near Charleston, was submerged by a tidal
wave. Such waves would seem, therefore, to have been caused only on the Atlantic,
and not on the Pacific side. When the great eruption took place in New Zealand and
destroyed the Pink Terraces no sea disturbance was caused, and it seems certain
that many eruptions and earth tremors take place without corresponding phenomena
in the sea.

H. C. RUSSELL.

Observatory, October 13.
The source of this tsunami is not recorded.
1960 05 24, Sydney and Newcastle — Tsunami from Chile
The Canberra Times Wednesday 25 May 1960, page 1.

NEW YORK, Tuesday (A.A.P.).—Tidal waves generated by Chilean earthquakes
have smashed at Pacific coastlines, within the past few hours, leaving widespread
death, destruction and panic in their wake.

As three wave pounded on Hawaii, Japan, the U.S. mainland, Alaska, New Zealand
and Australia, Chile itself was subjected to new tremors, volcanic eruptions,
landslides and floods. The toll in the week-end earthquakes and associated disasters
which ravaged Southern Chile stood this morning at an estimated 900 dead, 15,000
hurt and hundreds of thousands homeless.

The tidal surge reached the eastern Australian coastline early this morning. Tides
along the coast rose and fell with freakish, alarming rapidity, tearing adrift hundreds of
small craft. The inrush of water sank three fishing boats at Newcastle, and residents
at Lake Macquarie were startled from their beds by the water's roar.

Fort Denison, in Sydney Harbour, reported that the water level was still surging up to
nine inches above normal, but was steadily decreasing. Most damage occurred in
Sydney about 6.30 a.m. The heavy surge of water rushing through the Heads sliced
off land from harbour reserves and beaches. In Middle Harbour, near The Spit, scores
of launches were torn from their moorings and caught in a huge whirlpool. Two police
launches, Osiris and Adastrea, battled for more than three hours helping to recover
the drifting boats, scattered for miles down the Harbour.

A barge propelled by the swiftly running tide smashed into the Spit Bridge. Police said
this section of the Harbour was worst hit, although the tidal surges extended up the
Harbour to Balmain, where 900 logs were set adrift from their moorings at shipping
yards.



The Krakatoa explosion of Monday, August 27, 1883.

Extracts from an article by Alan Stephens in the Sunday Times, Perth Sunday 22
June 1952, page 5S.

This explosion, the largest of a series of several dozen, occurred at 2 minutes past 10
in the morning, with the results that it killed 36,380 people, wiped out cites, towns and
villages, steamers and schooners, for hundreds of miles, was heard nearly 3,000
miles away, affected tides across the oceans of the globe, and sent a red dust pall 3
times round the world!

Prior to the explosion Krakatoa was an island 18 square miles in area, and rising from
narrow sandy beaches to a height of 1,500 feet. It was located In the Sundra Strait,
between Java and Sumatra.

After the explosion two thirds of the island was gone, literally blown up. Of the
northern side the only thing which showed was a block of stone some 30 feet square,
standing up forlornly above the waves. The once threatening crater was buried 1000
feet below the surface.

The instantaneous release of such terrific energy threw up waves over 70 feet high.
This merciless irresistible death swept away, and screaming townspeople drowned
along all the areas along the strait. If they lived in more substantial buildings they
were crushed to death by collapsing ruins, and died even more horrible deaths.

Daly Waters and Alice Springs, N.T., residents (more than 2,030 miles) reported
distant gunfire,

The earth tremors resulting from the eruption were recorded from wide areas also,
and no less than a dozen towns on the eastern coast of Australia advised that the
tremors had been fellt.

The waves which had caused such devastation and death in the Sundra Straits
radiated outwards over the oceans. Three days after the explosion, waves 8 feet high
dashed themselves onto the coast of Western Australia, and walkers on the beach at
Geraldton were almost trapped by their onrush.

In Newcastle Harbor all ships at anchor suddenly swung about momentarily as if the
tide was ebbing instead of flowing. Harbors on the east coast of Tasmania and New
Zealand were flooded by miniature tidal waves.

MAGNITUDE REVISITED

Magnitude Comparison

Drake (1974) revised the magnitudes of significant NSW Earthquakes

NSW earthquakes to 1973. This allows us to calibrate
our relationship between the magnitude derived from
the felt areas of pre-1955 earthquakes mapped in this
report (from McCue, 1980) against Drake’s magnitude

measured from the RIV seismogram. g /
] <
Figure 32 Magnitude comparison between Doyle’s ; O// B
measurement of ML from the RIV seismogram with * |,
McCue’s estimate of ML(l) from the felt area of earthquakes 45 y +

tabulated in this study. The dashed line is not the line of
best fit but the line of equality in the scales. Only eight
values were jointly determined (the small blue diamonds).

A simplified relationship McCue (1980) derived from
earthquakes throughout Australia is

ML(l) = 1.01InRp + 0.13

5.5

4.5

5
ML(I) McCue

5.5



where ML(l) is the magnitude determined from the felt area and Rp is the radius of
perceptibility (the radius in km of a circle with the same area as the felt area). Undoubtedly
the uncertainty is large but probably not larger than half the range of magnitudes for any
earthquake measured in 2014 from seismograms.

This equation seems to be a reasonable fit for NSW earthquakes.

DISCUSSION
There are some big unknowns in modeling earthquake occurrence in Australia:

* Why do large intraplate earthquakes occur in Australia, and so frequently?

* Is the pattern of earthquakes during the short period of seismograph coverage of the
continent, down to say magnitude 3, stationary? If so why?

*  Will the pattern of future earthquakes mirror the pattern of past earthquakes?

*  Why did none of the ~20 observed large (M> 5.9) earthquakes of the last 100 years
occur on a known large fault? Are faults in Australia relevant in this context? ie can they
be labeled active without seismicity?

*  Where might the next large earthquake occur?

*  When will a large earthquake strike a major Australian city (~10 of them); or a critical
facility such as the Lucas Heights nuclear reactor, the Geelong Animal Health
Laboratory; or one of the many (~500 according to ANCOLD) ‘large’ dams? With so
many ‘targets’, the joint probability is non-negligible.

* Why are there Recent volcanoes in continental Australia, far from the plate boundaries?

This study aimed at recreating the earthquake history of NSW since European settlement to
help address some of these questions. Furhter additions and improvements in the epicentral
locations and magnitudes will be made as more newspapers and other historical documents are
scanned and made publicly available by the ANL.

For example, the 1933 Gunning NSW earthquake should have been felt at Wollongong, Picton,
Bowral and Crookwell, unless its location reported here is incorrect.

The study shows that we can be reasonably confident that no large (M>5.9) earthquake has
occurred in NSW since ~1850 by which time Europeans had spread out across the state. We
note that there have been 20 earthquakes over magnitude 5 in that time, four of them M5.5 or
more. Paleo-seismological studies confirm that large earthquakes have struck NSW in Recent
geological time. Extrapolation of the recurrence relation suggests that large earthquakes, of
magnitude 6 or more, can be expected in NSW on average every 70 years or so. History
therefore suggests that a large earthquake is overdue.

Only Newcastle and Bowral have suffered a direct hit from a moderate earthquake but small
earthquakes under Sydney, Canberra and Wollongong show that other cities are vulnerable.

It is also obvious that there are at least three different types of earthquake behavior (i) a
standard foreshock, mainshock, aftershock pattern (type case Gunning), (i) an isolated
magnitude 5 or greater earthquake (type case Newcastle) and (iii) swarm activity which seems
to occur in both Newcastle and Gunning, and other places.

The area around Dalton and Gunning is one of the most seismically active in NSW yet a study
of the geology shows little relationship between earthquake epicentres and major faults such as
the Lake George Fault or the complex set of surface faults that define the northern boundary of
the Gunning Batholith in the region (Figure 32 and 33 from Simpson, 1974). The foci of those
earthquakes that are well constrained are quite shallow. The Lake George Fault is almost
aseismic unless it dips to the west at less than 10°, a typical thrust fault dips at 30-45°. Simpson
also states: During the investigation, no conclusive evidence was seen of earth displacements
attributable to the recent seismic activity monitored by Cleary (1967).



The mapped granite outcrop does not tell us much about the geometry of the subsurface
batholiths so it is difficult to assert that this is the attractant. We can only surmise that
earthquakes tell us little about the state of faults and the geology tells us little about the
likelihood of earthquakes, at least in this region. We can only suggest that future earthquakes
are more likely to occur where past earthquakes have happened.

More data will improve all of the events studied in this paper (summarised in Table 1 below) and
no doubt this information will come to light in the future, there is always scope for improvement
as Underwood (1972) pointed out 40 years ago. Many of the earthquakes mentioned in the
Appendix have not yet been investigated. Additional historical events will be found and further
study of some of the events mentioned in new newspaper extracts will enable their magnitudes
to be estimated so that they can be added to databases, pushing the completeness interval to a
lower magnitude and an earlier starting date.

The issue of completeness was the subject of a paper delivered by McCue (2014a) at the
annual AEES conference in Lorne in November 2014. This is necessary to compute a
recurrence relation for NSW for the period of European settlement, most of the state was
inadequately monitored with seismographs until the 1960s.

Burke-Gaffney (1951) made the following observation about completeness: It is probable that
the whole area considered is covered down to magnitude 6; for smaller magnitudes, those
areas around the recording stations are best covered — within 10° of them for magnitudes of
about 5. New South Wales is probably covered for magnitudes, of little more than 4. Smaller
tremors at distances greater than 10° from any station are not likely to have been recorded at
all.

Human activities are increasingly leading to earthquakes, whether pumping fluids underground
for waste disposal or geothermal reservoir production, filling large reservoirs or mining.
Historically, mining has shown a capacity to induce earthquakes, the coalmines of NSW and
Queensland as well as the hard rock mines in NSW, SA and WA and more recently fracking
operations in coal rich areas. All such operations should be monitored closely with local
networks of seismographs, and it is essential that the data be made publicly available even if it
has to be undertaken by governments to achieve this. A national publicly-accessible database
of induced seismic events should be created both to prevent such man-made events corrupting
earthquake databases and for more robust study of the underlying stress and the relationship of
earthquakes with faults.
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Table 1 Earthquakes discussed in this paper; magnitudes were derived from the felt area

Date Time Lat°S | Long°E | Mag | Location
(UTC)
1788 06 22 | 01:00 - Sydney
18000117 | - - Parramatta (?)
1801 02 12 13:00 33.8 150.7 4.0 Penrith
1804 0507 | 11:30 33.7 | 150.9 | 3.3 | Parramatta
18060924 | - - Richmond (Hill), 12km N Penrith
1826 04 21 10:00 33.9 | 150.9 3.3 | Parramatta
183203 15 | 02:00 33.8 | 150.7 | 3.0 | Hawkesbury
1837 08 02 12:20 32.7 | 151.6 5.0 | Newcastle
1841 0127 | 21:15 32.8 151.6 5.0 | Newcastle
1842 03 02 | 22:45 33.4 | 149.6 3.8 | Bathurst
1842 10 27 19:30 32.6 | 151.6 5.3 | Newcastle
18500923 | 17:20 34.9 | 148.8 | 3.0 | Good Hope (near Yass)
1850 11 30 | 02:30 34.0 | 1494 3.0 | Abercrombie River (N Crookwell)
18520306 | 18:45 34.9 [149.7 | 4.5 | Collector
18571210 | 00.00 34.75 | 149.25 | 3.0 | Gunning
18571210 | 04:00 34.75 | 149.25 | 3.0 | Gunning
1858 06 24 | 09:00 35.9 | 1443 4.0 | Murray River near Echuca
1859 03 05 | 00:30 35.53 | 149.63 | 3.6 | Braidwood
1860 03 04 | 10:08 34.8 | 148.9 5.2 | Yass
186008 16 | 16:30 35.6 | 149.8 | 3.5 | Araluen
1862 04 23 17:45 33.0 149.6 4.0 | WNW Sofala
18621219 | 19:00 34.6 | 148.8 3.3 | Yass/Boorawa
18650213 | - 34.5 | 148.8 3.0 | Boorawa (evening)
18651009 | - 30.5 [ 151.7 | 3.0 | Armidale
1866 11 27 11:45 36.7 | 149.8 3.0 | Bega
1868 06 18 | 14:00 32.8 | 151.6 | 5.3 | Maitland/Newcastle
18700326 | 09:45 29.3 | 151.0 | 3.5 | Wallangra
18700405 | - 30.5 | 152.9 3.0 | Lower Macleay
18700410 | 11:20 30.5 | 152.9 3.5 | Lower Macleay
1870 04 18 | 08:00 30.5 |152.9 |3.5 | Lower Macleay, the 3 and largest, to 22™
1870 04 21 19:55 30.5 | 152.9 3.0 | Lower Macleay
18700528 | 12:00 345 | 149.5 | 3.5 | Crookwell
187006 18 | 01:30 30.5 | 152.9 3.5 | Lower Macleay, 1st of many to 23"
187006 18 | 03:20 30.5 | 1529 | 3.5 | Lower MaclLeay
187006 18 | 06:00 30.5 | 1529 |3.0 | Lower Macleay
187006 23 | 08:10 30.5 | 1529 | 3.8 | Lower Macleay
187006 27 | 15:50 30.5 | 1529 |3.0 | Lower Macleay
187007 08 | 02:00 341 [ 149.2 | 3.0 | Markdale
1870 08 03 | 20:30 30.5 | 152.9 3.5 | Lower Macleay (largest of 3 shocks)
187008 06 | 20:00 36.1 | 150.0 | 3.5 | Eurobodalla
187008 24 | 16:55 30.5 | 152.9 4.0 | Lower Macleay, largest earthquake of swarm
187008 06 | 20:00 36.1 | 1529 | 3.5 | Eurobodalla
187008 27 | 15:50 30.5 | 1529 |3.5 | Lower Macleay
187010 7?7 | - 30.5 | 152.9 3 Lower Macleay
18710501 | 20:55 35.3 | 149.7 | 3.5 | Braidwood
1871 06 08 | 04:40 35.4 | 148.1 5.3 | Tumut/Adelong
1871 07 13 16:00 35.2 148.0 3.0 | Tumut/Adelong
18720103 | 13:30 35.9 | 1485 |5.2 | Kiandra
18721018 | 09:50 33.7 | 150.0 5.3 | Jenolan Caves
18721116 | 18:50 35.35 | 149.25 | 3.5 | Queanbeyan
18730519 | 08:20 33.7 | 150.0 | 4.5 | Near Lithgow/Portland
1873 07 22 | 06:55 34.7 | 150.0 3.0 | Marulan (Morowollen)
1873 09 23 16:45 34.75 | 149.7 3.0 | Goulburn




1874 0122 | 12:00 35.3 | 148.2 | 3.0 | Tumut

1874 1214 | 01:00 34.75 | 149.7 | 3.0 | Goulburn

18750125 | 00 36.2 | 149.1 3.0 | Cooma

187506 03 | 10:00 31.7 | 145.6 5.2 | Cobar

187507 11 | 06:00 36.9 | 149.8 | 3.8 | Begaand Eden
18750716 | 01:12 36.9 | 149.8 | 4.0 | Southern Monaro, Bega and Eden
18750805 | - 36.0 | 146.9 3.0 | Felt Albury

18750925 | 12:00 34.4 | 150.7 | 4.0 | NE Bowral

1876 01 21 | 04:30 33.2 | 145.9 3.2 | Bathurst/Hillend

1876 0208 | 07:15 33.5 | 150.1 3.0 | Lithgow

1876 08 03 | 01:20 34.8 | 149.1 3.5 | Yass and Gunning

1877 0227 | 08:00 33.6 | 1491 3.2 | Carcoar

1877 1128 | 02:30 37.1 | 148.9 4.0 | Bombala

1878 02 03 | 02:00 36.25 | 148.75 | 3.5 | Berridale

1880 07 31 07:00 31.0 | 1484 5.4 | Coonamble region

1880 1126 | 03:15 31.0 | 151.65 | 3.5 | Walcha

1881 0510 | 07:00 30.9 | 153.0 | 3.0 | Macleay District

1881 09 23 | 00:00 28.9 | 152.0 | 3.5 | Tenterfield

18810930 | 11:30 35.3 | 148.15 | 3.0 | Adelong and Tumut
18830829 | 14:00 34.5 | 149.7 5.2 | Crookwell

18830920 | 11:50 35.45 | 149.45 | 4.0 | Bungendore/Braidwood/Queanbeyan
188501 18 | 01:57 33.89 | 151.24 | 2.0 | Sydney Eastern Suburbs
1885 01 21 01:00 36.3 | 1491 4.7 | Berridale

1886 02 08 | 02:00 31.5 | 146.0 | 3.5 | Near Cobar

1886 04 14 | 00:00 33.6 | 14941 3.5 | Carcoar and district

1886 0425 | 21:02 33.34 | 150.24 | 5.0 | Near Lithgow

1886 08 02 | 10:50 36.5 | 149.8 | 4.0 | Bombala

1886 08 29 | 20:15 34.3 | 148.3 | 3.5 | Young, goods off shelves
1886 09 06 | 18:30 32.9 | 151.7 | 3.0 | Newcastle

18860912 | - 36.5 | 149.8 | 3.0 | Bombala

1886 09 12 | 09:30 32.7 | 151.5 | 3.0 | West Maitland

1886 1129 | 16:57 34.7 | 149.1 5.5 | Gunning

1887 0728 | 07:23 31.4 | 146.9 4.0 | Nyngan

1888 0206 | 12:30 34.75 | 149.7 | 3.0 | Goulburn

1888 07 05 | 20:10 34.65 | 149.5 5.3 | East of Gurrundah

1888 1026 | 13:00 34.7 | 146.5 3.0 | Narrandera

1888 1227 | 22:45 35.3 | 148.0 | 3.0 | Adelong

1889 10 04 | 03:40 31.0 | 152.9 3.2 | Smithtown, Macleay River
189004 25 | 16:10 34.0 | 149.3 | 3.0 | Tuena

1891 03 14 | 15:00 30.9 | 153.0 3.5 | Kempsey Macleay District
1891 06 14 | 22:40 32.7 | 151.6 | 3.0 | Morpeth, many small events
1892 08 22 | 09:30 35.1 | 148.1 3.0 | Gundagai

1892 08 27 | 20:30 36.25 | 149.1 3.0 | Cooma

1893 07 31 16:00 34.7 |149.7 | 3.0 | Goulburn two shocks
1893 09 25 | 08:45 35.2 | 1485 5.0 | Tumut

1894 0527 | 11:30 36.25 | 149.1 3.5 | Cooma

1896 03 12 | 12:45 30.8 | 148.7 3.5 | Cowra, double shock like explosion
1896 1026 | 02:00 31.25 | 149.3 3.0 | Coonabarabran, quake or thunder?
18970505 | 18:55 35.35 | 149.25 | 3.5 | Queanbeyan

1897 06 12 | 07:50 34.65 | 150.35 | 3.0 | Moss Vale

189708 16 | 19:30 36.25 | 149.1 3.5 | Cooma

18971020 | 12:22 34.6 | 149.7 | 3.5 | Goulburn

1898 02 21 14:40 34.3 |148.3 |3.0 | Young

1898 0224 | 11:40 34.3 |148.3 |3.5 | Young

1898 11 13 | 15:00 35.4 | 149.3 3.0 | Queanbeyan

1898 1116 | - 36.3 | 149.1 3.0 | Series at Cooma




1899 0315 | 10:30 34.65 | 149.65 | 3.0 | Goulburn

1900 07 21 | 02:00 35.3 | 149.7 | 3.5 | Braidwood

1900 08 07 | 23:05 34.0 | 149.7 | 4.0 | Oberon, Crookwell etc

1900 10 06 | 05:00 36.25 | 149.1 3.0 | Cooma

19001006 | 13:30 36.25 | 149.1 3.0 | Cooma

1901 03 07 | 10:00 36.2 | 149.1 3.5 | Cooma, 5 events

1902 0227 | 18:00 32.65 | 151.4 | 3.8 | Greta

19020228 | 12:30 34.07 | 150.65 | 4.3 | Camden minor damage, not felt Observatory
1902 05 27 | 02:00 33.5 | 15041 3.0 | Lithgow, people fled houses
1902 07 07 | 21:00 34.25 | 148.25 | 3.0 | Young

1902 07 07 | 22:00 34.35 | 148.35 | 3.0 | Young

1902 07 08 | 07:23 34.3 | 148.3 3.5 | Young 3 events, largest at 5:23pm local time
190208 13 | 10:20 34.3 |148.3 |3.0 | Young

19020825 | 18:10 34.3 |148.3 |3.0 | Young

19020913 | 18:15 34.3 | 148.3 3.5 | Young, possibly the largest of the swarm
19021015 | 11:14 36.1 149.0 3.2 | Cooma and Adaminaby
19021018 | 15:10 34.3 |148.3 |3.2 | Young

1902 1018 | 20:25 34.3 |148.3 |3.0 | Young

19021025 | 18:10 34.3 |148.3 |3.0 | Young

19030226 | 12:30 33.5 | 150.1 3.0 | South Bowenfels, Lithgow
19030326 | 07:00 29.9 |150.6 | 3.0 | Bingara

1903 04 30 | 08.20 31.75 | 141.2 4.3 | Western NSW near Broken Hill
190306 02 | 12:00 31.8 [ 141.2 3.0 | Silverton, Broken Hill

1903 06 11 07:57 32.3 | 148.9 3.0 | Cooma and Berridale
19030716 | 11:00 31.8 | 141.2 | 3.0 | Broken Hill

19040306 | 11:55 34.7 | 149.55 | 3.0 | Goulburn, start of swarm
19051020 | 05:00 28.3 | 153.5 | 3.5 | Tweed River

1906 0515 | 17:00 33.0 [1516 |- Newcastle — a damaging ‘creep™
1906 08 24 | 02:20 33.65 | 149.15 | 3.5 | Carcoar

1907 01 30 | 08:30 33.5 | 150.1 3.2 | Lithgow

1907 0201 | 07:55 36.9 |149.2 |25 | Bombala

1907 04 05 | 02:00 325 |149.5 | 2.5 | Cullenbone

1908 02 15 | 03:50 35.3 | 148.0 | 3.0 | Adelong

1909 0508 | 15:00 32.7 | 151.5 | 3.0 | Lochinvar

19090728 | 11:10 35.0 | 148.1 3.0 | Gundagai

1909 0728 | 11:40 35.0 | 148.1 3.0 | Gundagai

191001 17 | 00:45 34.3 |148.3 | 3.0 | Young NSW

19100120 | 13:30 30.0 | 146.8 3.5 | Brewarrina, unusual location
19100225 | 17:00 30.5 | 151.7 | 3.5 | Armidale

19100424 | - 34.1 150.3 4.0 | Burragorang Valley

191006 01 | 01:59 36.0 | 148.8 | 4.5 | Yaouk

19100702 | 13:15 30.9 | 153.0 | 3.5 | Macleay District

191008 16 | 12:35 36 148.8 |3 Cooma

19101029 | 11:20 34.7 |149.6 | 3.0 | Goulburn

19120117 | 20:09 36.5 | 150.0 | 4.9 | Bega Cooma

19130209 | - 32.3 | 148.9 3.0 | Windorah north of Wellington
191306 16 | 20:30 34.7 | 149.6 | 3.0 | Goulburn

191511 08 | 08:30 314 | 1416 | 4.2 | Euriowie

1916 06 10 | 17:51 32.25 | 152.5 | 4.6 | Seal Rocks

1916 06 11 | 09:50 34.64 | 148.0 | 3.0 | Cootamundra

1916 06 13 | 11:30 34.7 | 149.55 | 3.0 | Goulburn

1916 0917 | 12:30 34.7 |149.5 | 3.0 | Goulburn

1916 12 31 15:02 33.8 | 149.0 | 4.5 | Near Cowra (damage), Carcoar
19170323 | 21:15 36.25 | 148.6 | 3.0 | North of Jindabyne

19170323 | 21.30 36.2 | 148.55 | 3.0 | Jindabyne

19170323 | 21:50 36.3 | 148.7 | 3.5 | Jindabyne




1917 0323 | 22:10 36.2 | 148.65 | 3.5 | Jindabyne

191704 02 | 19:55 359 | 147.2 4.8 | Albury - Holbrook

191706 09 | 15:00 35.3 | 148.2 3.0 | Tumut, two earthquakes

191706 09 | 16:00 35.25 | 148.2 3.0 | Tumut

1917 06 11 17:00 35.3 | 148.15 | 3.2 | Tumut, three distinct shocks

1917 06 11 17:02 35.3 | 148.25 | 3.0 | Tumut

1917 06 11 17:05 35.35 | 148.15 | 3.0 | Tumut

1918 07 25 | 09:25 34.3 | 148.1 3.0 | Tubbul-Young

191908 15 | 10:21:21 33.5 | 150.7 4.6 | Kurrajong

19191218 | - 32.1 141.0 3.0 | NSW/SA Border

19191226 | 02:27 33.6 | 149.0 | 3.0 | Errowanbang near Carcoar
19200323 | - 34.7 | 149.5 3.0 | Goulburn night time

1921 0530 | 14:51:59 | 35.3 | 143.7 5.5 | East of Swan Hill

1922 02 28n | 15:03:53 | 35 150 3.5 | Nerriga

1923 04 15 | 23:30 30.7 | 150.7 3.0 | Manilla

19241104 | - 33.4 | 148.8 | 3.0 | Cargo, near Canowindra - morning
192501 07 | 10:23 34.1 150.8 4.3 | Appin

19250115 | 11:30 35.1 | 148.1 3.5 | Gundagai and Cootamundra

1925 03 15 | 08:00 35.2 | 149.4 4.3 | Bungendore

19251218 | 10:47:10 | 33.0 | 151.6 5.3 | Newcastle

1926 06 13 | 20:00 34.1 148.5 3.5 | Cowra

1926 07 05 | 06:15 34.74 | 149.72 | 3.6 | Goulburn, broken crockery, cracked wall
1927 12 31 09:22 30.5 | 151.6 3.9 | Armidale

1928 0203 | 07:30 32.6 | 148.9 3.7 | Wellington, first ever

1928 02 13 | 08:45 36.0 | 149.1 3.0 | Bredbo

1928 0506 | 12:10 34.6 | 149.7 3.5 | North of Goulburn

1928 08 27 | 01:55 31.0 | 143.0 4.5 | White Cliffs

1929 0208 | 14:08 34.75 | 148.8 3.8 | Bowning

1929 0526 | 09:00 34.6 | 148.6 3.0 | Binalong

1929 10 2? | 18:00 34.75 | 149.2 3.0 | Gunning

1930 03 19 09:30 32.3 148.4 3.6 Narromine — first event.

1930 0522 | 03:10 35.0 | 150.4 4.8 | West of Milton

19301027 | 02:03:51 | 34.1 | 149.0 5.3 | Boorowa (Reids Flat)

1931 0313 | 21:13:56 | 35 150 3.5 | Neriga

1931 0512 | 21:55 36.25 | 149.1 3.5 | Cooma

1932 03 02 09:45 32.3 148.4 2.8 Narromine

1932 05 18 17:00 32.3 148.4 3.2 Narromine

1932 05 19 01:00 32.3 148.4 2.5 Narromine

19320519 | 17:45 32.3 | 148.4 3.8 | Narromine

1932 05 19 18:00 32.3 148.4 2.5 Narromine

19320522 | 10:46:28 | 32.3 | 1484 5.0 | Damage in Narromine, strong in Dubbo
1932 05 26 18:15 32.3 148.4 3.0 Narromine aftershock

1932 06 04 18:00 32.3 148.4 3.0 Narromine aftershock

1932 06 07n | 09:59:36 | 32.3 148.4 3.5 Narromine aftershock

1932 06 30 21:00 32.3 148.4 3.0 Narromine aftershock

1932 07 24 09:00 32.3 148.4 2.5 Narromine aftershock

1932 07 25 10:40 32.3 148.4 2.5 Narromine aftershock

1932 09 13 - 32.3 148.4 3.5 Narromine aftershock

1933 02 12 20:40 32.3 148.4 3.0 Narromine aftershock

1933 01 11 20:10:51 | 34.75 | 149.5 4.8 | Gunning, possible start of a 50 year cycle
1933 06 07* | 06:00 32.0 | 141.5 - South Broken Hill ‘bump’
19340130 | 20:27:54 | 34.8 | 149.2 | 4.3 | Gunning earthquake swarm, 50-60 events
1934 07 02 | 14:30 33.2 | 149.2 4.0 | Orange

1934 08 26 | 15:00 30.3 | 152.7 3.5 | Dorrigo

1934 11 10f | 23:47:40 | 34.8 | 149.2 | 4.8 | Gunning, felt Avoca, Goulburn and Marulan
1934 11 11f | 00:30 34.8 | 149.3 3.0 | Gunning/Goulburn




1934 11 11f | 10:46:32 | 34.9 | 150.0 | 4.7 | Gunning

1934 1118 | 21:58:41 | 34.8 | 149.2 5.6 | Gunning - damage to Goulburn water supply
1934 11 19a | 06:56:18 | 34.5 | 149.5 | 3.0 | Gunning

1934 11 19a | 07:10:16 | 34.8 | 149.2 | 4.3 | Gunning

1934 11 21a | 06:32:07 | 34.8 | 149.2 5.2 | Gunning

19350502 | - 30.3 | 1515 4.2 | Guyra Armidale Inverell

19350527 | 21:00 32.2 | 148.2 3.0 | West of Narromine

19350528 | 21:00 32.2 | 148.2 3.0 | West of Narromine

193506 01 | 21:00 34.6 | 148.4 | 3.0 | Harden

1935 06 18a | 10:20 34.75 | 149.5 | 4.3 | Gunning aftershock of the 1934 earthquake
193507 05 | 06:00 31.8 | 147.7 3.0 | Nevertire NW Narromine

19350709 | 14:05 34.75 | 149.5 4.8 | Another aftershock of the 1934 earthquake
193512 08n | 03:08:07 | 34.5 | 150.5 | 3.0 | Gunning

1936 01 08 | 21:55 32.3 | 148.4 2.5 | Narromine aftershock

1936 03 01 12:00 32.3 | 148.4 3.0 | Narromine aftershock

1936 06 13 | 03:05 33.3 | 149.0 | 3.6 | Mount Canobalas

19370328 | 11:45 32.0 | 149.0 | 4.7 | Dunedoo

193706 17 | 14:45 326 |147.5 | 3.5 | Tullamore

19380324 | 20:03:33 | 35.3 | 147.3 5.2 | Riverina

1938 0512 | 18:00 32.3 | 148.4 3.5 | Narromine

193806 04 | 17:05 35.3 | 148.2 3.5 | Tumut, three small events

1938 06 27 | 22:55 30.2 | 151.7 | 4.3 | Guyra

1938 08 07 | 09:15 31.0 | 1516 | 3.0 | Walcha

1938 0902 | 21:45 33.9 | 148.1 3.0 | Grenfell

1938 09 23 | 04:00 33.8 | 148.7 |3.2 | Cowra

19391120 | 05:30 33.0 | 151.75 | 3.0 | Newcastle, off Redhead

1940 09 21 13:00 35.3 | 149.0 4.7 | Canberra region

1941 04 28 | 09:35 34.7 |149.8 | 3.5 | Goulburn

19410612 | 16:56 34.75 | 149.8 | 3.8 | Goulburn, not Gunning, 4 events

1942 11 07 | 16:00 35.0 | 149.4 | 3.0 | Gundaroo and Goulburn

19430222 | 14:45 34.8 | 149.2 | 3.5 | Gunning

1943 0222 | 20:35 34.8 | 149.2 | 4.0 | Gunning

1944 0503 | 21:00 34.7 | 149.8 | 3.2 | North Goulburn

1944 06 14 | 09:30 34.75 | 149.8 | 3.2 | Goulburn

19450115 | 18:00 36.7 | 149.9 3.0 | Bega and Tathra

19450121 | - 34.8 | 149.2 2.5 | Small swarm at Gunning

19450227 | 05:10 35.4 | 148.8 | 3.0 | Canberra

19451008 | 13:00 34.75 | 149.8 2.5 | Goulburn

19451015 | - 32.03 | 148.0 2.5 | Trangie small swarm

1946 0106 | 03:10 34.1 148.5 2.5 | Murringo district

1946 0110 | 11:00 34.05 | 148.45 | 3.0 | Murringo district

1946 01 13 | 18:10 34.15 | 148.55 | 3.2 | Murringo district

1946 0510 | 16:00 32.0 | 149.2 | 3.2 | Gunning

1946 08 10 | 15:45 32.0 | 149.2 | 3.4 | Gunning

19470505 | 04:43:48 | 34.75 | 149.2 | 4.5 | Gunning, 4 events, worst since 1934
1947 0505 | 04:46 34.75 | 149.2 | 3.5 | Gunning felt Canberra Boorowa on RIV
1947 0505 | 04:57 34.75 | 149.2 | 3.5 | Gunning felt Canberra Boorowa on RIV
19470925 | 10:56:27 | 34.0 | 1486 | 4.6 | Cowra, also felt Goulburn and Bathurst
1948 0202 | 07:26 349 | 15141 2.5 | Sydney inner suburbs

194804 08 | 11:45 31.9 |152.0 3.0 | Gloucester

1948 08 15 | 04:00 34.4 | 148.7 2.5 | Boorowa

1948 08 21 14:30 31.5 | 152.0 4.5 | Armidale and Scone

19490310 | 22:31:36 | 34.8 | 149.2 5.5 | Gunning damage many aftershocks
1949 03 11a | 05:33:54 | 34.8 | 149.2 | 4.8 | Gunning

1949 03 16a | 15:25:24 | 34.8 | 149.2 | 4.2 | Gunning

1949 0717 | 14:59 32.4 | 152.2 | 3.0 | Bulahdelah/Stroud/Coolongolook




1950 04 05 10:50 34.8 149.0 3.0 | Yass

1950 05 07 17:30 33.18 | 148.7 3.5 | Manildra

1950 05 23 20:15 30.8 150.7 3.5 Manilla north of Tamworth
1950 08 10 | 06:00 31.5 150.7 3.0 | Quirindi

1951 02 11 07:30 33.7 | 150.3 2.5 | Katoomba

1951 07 09 | 04:45 32.95 | 151.65 | 3.0 | Newcastle swarm 1

1951 11 14 | 05:00 32.95 | 151.65 | 3.0 | Newcastle swarm 2

1951 1206 | 00:00 32.95 | 151.8 3.5 | Newcastle swarm 3

1952 05 19 11:10 32.9 142.6 5.3 | Western NSW, felt in 3 states
1952 09 07 | 05:41:46 | 34.8 149.2 5.2 | Gunning

1952 11 18 18:03:42a | 34.8 149.2 4.7 | Gunning

19521119 | 01:59 34.8 149.25 | 5.0 | Gunning, damage in town, recorded RIV
1952 11 22 | 07:57:56a | 34.8 149.2 4.8 | Gunning

1953 01 03 14:03 34.8 149.2 4.0 | Gunning

1953 01 04 | 07:00 34.8 149.2 4.0 | Gunning

1953 02 11 00:30 29.8 | 141.9 3.5 | Milparinka and Mt Browne
1953 0520 | 07:00 34.9 149.4 3.5 | Collector

1954 06 09 16:26 34.6 | 149.7 4.6 | Crookwell

1954 09 19 10:30 29.95 | 146.8 3.5 Brewarrina

1956 08 15 16:47 33.3 149.1 3.5 | Orange

1956 08 16 | 01:00 32.95 | 151.75 | 3.0 | Newcastle

1956 11 28 | 00:30 33.85 | 151.2 2.5 | Sydney

1956 11 28 | 04:55 33.85 | 151.2 2.0 | Sydney

a = aftershock, * = a mining ‘creep’ or ‘bump’ not an earthquake, n = from Burke-Gaffney
(1951). Some of the Burke-Gaffney solutions have been changed to fit the felt reports.
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APPENDIX 1 Special Newspaper Issue Summarising Felt Earthquakes In Australia
The Sydney Morning Herald Wednesday 1 December 1886 page 10.
EXTENSIVE EARTHQUAKES IN NEW SOUTH WALES.

An interesting record of about 300 distinct colonial (including NZ) earthquake shocks was
collated by the late Rev. W. B. Clarke, dating from the year 1839 until the time of his death; but
unfortunately the list has not been made public (the list was destroyed in a fire).

Mr. Russell, F.R.S., the Government Astronomer informs us that no systematic record of similar
disturbances in New South Wales has been kept. During the past few years, however, the
vibrations which have been felt in this colony have chiefly been the results of earthquakes in
Tasmania. It would appear from the information which has been acquired in connection with
these, that the recurrent shocks have been extending northwards throughout New South Wales.

The first earthquake recorded in Australia is thus described by Governor Phillip:-"Slight shock of
earthquake in the newly formed settlement of Sydney Cove. It did not last more than two or
three seconds. It was felt by most people in camp, and by the Governor himself, who heard at
the same time a noise to the south, and which he took at first to be the report of guns fired at a
distance. The earth teemed with sulphurous odour for some time after."- June 22, 1788 (The
last sentence is included in some but not all the quoted historical records).

Earthquakes were also felt in Sydney on January 17, 1800; January 17, 1801; February 7,
1801; Parramatta, Prospect, and Hawkesbury, May 7, 1804, strongly at Richmond, September
24, 1806; Launceston (Tasmania), January 28, 1823; Melbourne, August 21, 1841; Windsor,
Newcastle, Port Stephens, Macleay River, and Patrick's Plains; October 28, 1842; Wellington
(New Zealand), October 16 and 17, 1848; Melbourne, September 17, 1852; Christchurch (New
Zealand), January 23, 1855; Melbourne, January 10, 1867; New Zealand, October 19, 1868;
Bombala, 1869; Braidwood, January 3, 1871: Goulburn, Yass, Albury, Wagga Wagga, &c., June
8 and 12, 1871, Braidwood (severe), June 2, 1872; Sydney and other parts, October 18, 1872;
Queanbeyan, November 18, 1872; Buman (South Australia), January 23, 1873; Maryborough,
Avoca, &c. (sharp), 1873; Wellington, March 13, 1875; Bega and Eden, July, 1875; Warurill
(Queensland), November 24, 1875; Port Darwin, December 7, 1876; Castlemaine (Victoria) and
vicinity, January 21, 1877; and Melbourne, June 23, 1877.

Australian Town and Country Journal Saturday 6 February 1892, page 28
Seismic Disturbances. A RECORD OF EARTHQUAKES IN AUSTRALIA.

The shocks of earthquake, which were felt in this colony, Melbourne, and Launceston (Tas.), on
the 27th ultimo were reported as sufficiently heavy and lengthy to inspire the greatest alarm. At
Launceston the shock was felt at 2.48 a.m., and was the heaviest ever experienced in the
colony of Tasmania.

These shocks of earthquake revive an interest in the phenomena of underground natural
disturbances. The exact and earnest investigation of the phenomena, from a scientific
standpoint, was only commenced, strange to say, between 30 and 40 years ago, which must be
accounted remarkable when it is remembered that earthquakes, with their terrible
consequences, have forced themselves on the peoples of nearly all ages and countries. Since
this scientific investigation was first inaugurated, a technical name for the study of natural
underground disturbances or upheavals has been given to the world - seismology. Various are
the causes given by seismologists in accounting for earthquakes. ........ Whatever the cause,
however, it is matter for regret that so little should be known as to the origin of earthquakes.



APPENDIX 2 A RECORD OF EARTHQUAKES IN AUSTRALIA.
from: Australian Town and Country Journal (Sydney), Saturday 6 February 1892, page 28.

The shocks of earthquake, which were felt in this colony, Melbourne, and Launceston (Tas.), on
the 27th ultimo were reported as sufficiently heavy and lengthy to inspire the greatest alarm. At
Launceston the shock was felt at 2.48 a.m., and was the heaviest ever experienced in the
colony of Tasmania. A loud rumbling noise preceded the shock, which lasted fully 1min. Houses
were shaken, chimney tops knocked down, and people aroused from their beds in a state of
panic. The vibration was from north to south. At Kiama and Gerringong the shocks were equally
severe, occurring at 3.8 a m., and lasting about 20sec. In the Callingull Ranges (Vic), about 14
miles from Taralford, the vibrations were felt for a distance of 35 miles. It shook the houses,
awoke the inmates who were in bed, and generally caused alarm. The light tower on Wilson's
Promontory vibrated violently, and at Foster the chimney of a hotel was shaken off. The shock
lasted from 15sec to 20sec. At Jervis Bay a violent shock was felt at 3.30 a.m.; at Cooma a
slight vibration was felt at 3.15 a.m ; two shocks following closely upon one another were felt at
Pambula at about 3 a.m., and two severe shocks were experienced at Bega at about the same
hour.

These shocks of earthquake revive an interest in the phenomena of underground natural
disturbances. The exact and earnest investigation of the phenomena, from a scientific
standpoint, was only commenced, strange to say, between 30 and 40 years ago, which must be
accounted remarkable when it is remembered that earthquakes, with their terrible
consequences, have forced themselves on the peoples of nearly all ages and countries. Since
this scientific investigation was first inaugurated, a technical name for the study of natural
underground disturbances or upheavals has been given to the world-seismology. Various are
the causes given by seismologists in accounting for earthquakes. One of the earliest is that the
earth possesses a liquid interior, covered by a comparatively thin crust. Waves are afterward
generated in the subterraneous fluid, which on striking the flexible earth-crust produce the
shocks. Modern thinkers " believe that an earthquake is a vibratory motion propagated through
the solid materials of the earth, much in the same way that sound is propagated by vibrations in
the atmosphere." Whatever the cause, however, it is matter for regret that so little should be
known as to the origin of earthquakes.

In an interview with Mr. H. C. Russell (Government astronomer), a representative of the TOWN
AND COUNTRY JOURNAL gathered the following interesting record of earthquakes in the
colony since 1880 :-

1880 - In the Coonamble report of July 31 it appears that at 5 p.m. a peculiar noise was heard
for 250 miles along the Castlereagh River, and for a range of 50 miles wide. It was like the
discharge of rifle and cannon, or as if a large iron tank was bumping on the ground. Mr.
Steuglin heard it, and said the blackfellow with him got off his horse and went down on the
ground in terror, saying, " Devil devil coming !" and even the horses shook with fear. It was
heard by many persons all over the area specified, and seems to have been confined to
these limits. A slight shock of earthquake was experienced in Walcha at a few minutes
past 1 p.m. on October 26, 1880; there was a slight report as of blasting seemingly
proceeding from underneath, accompanied by a distinct vibration lasting from 3sec to
4sec. The rattle of walls and roofs was easily perceptible. It appears to have been much
more severe at Europambela, four miles to the east of Walcha.

1884 - A distinct shock of earthquake was felt at Eden on July 13, 1884, at 2.10 p.m. ; deviation
30sec ; motion apparently from south to north. This was also felt at Gabo very severely at
2.20 p.m., lasting 10sec, direction south to north. Bega reported on same day at 1.26
p.m. shock lasting few seconds, travelling west to east. Green Cape re- ported in
September, 1884, several shocks of earthquake - one on September 19, at 8.40 p.m.
shook the buildings (telegraph office.) Mr. J. H. Cardew, of Woollahra (Sydney), wrote :
On Sunday, January 18, at 12.56 p.m., | felt a distinct shock of earthquake. The wave



appeared to be travelling from north-east to south-west, causing vibration throughout the
house. Mr. E. E. Palser, of Darlington-road (Sydney), wrote: | distinctly felt the trembling of
the wood in back of the sofa. It was a gentle but decided shaking.

1885 - Mr. W. R. Hepburn wrote in January, 1885: A slight shock of earthquake occurred at
Coolamatong (near Cooma) at 11.15 a.m., January 21, lasting about 3sec or 4sec; motion
from east to west; shaking the house, outbuildings, &c. Bega reported slight shock on
same day at 11a.m., direction south-west to north-east. Cooma, at 11 a.m., had a most
distinct shock which shook the whole office (telegraph); it seemed to come from north
travelling to south, and lasted about Y2min. It was also felt at Adaminaby, 30 miles west,
and at Kiandra, 52 miles west of Cooma; also at Nimitybelle at 11.5 a.m., travelling in an
easterly direction. Green Cape reported a sharp shook at 10.4 p.m. on February 27, 1885,
lasting about 50sec, and travelling from south to north. Gabo: A very severe shock of
earthquake was felt at Gabo on March 21, 1885, at 9.25 a.m. ; duration, 1 min 13sec ;
direction, south to north. Gabo reported on May 13, 1885, at 9.50 a.m., a very severe
shock, lasting 1 min, direction south to north. "The most severe shock yet felt." Green
Cape reports shock on same day at 9.50 a. m., lasting 2min, direction south to north. And
Bega reported, at 9.45 a.m. same day, a severe shock, lasting 1 min, direction west to
east. It was also severely felt at Cooma, May 27, 1885, at 7.30 p.m., direction north to
south, lasting some seconds.

1886 - Mr. Daniel Collins, of Mulgoa, 30 miles east of Sydney, reported a shock on March (Ed -
April) 26 7.2 a.m.; it passed under the house from north to south, and lasted 4sec. An
alarming shock and earthquake occurred at Young at 5.15 a.m., August 30, 1886;
direction west to east; for some seconds after the shock a rumbling noise was audible; the
warder on guard at the gaol said that he " distinctly heard the western wall vibrate." A
slight shock was felt at Mount Poole and Milparinka at about 10 p.m. 1 September 1886,
lasting about 3sec, accompanied by a rumbling noise of about 30sec duration; reported by
Mr. C. M.A. King. 1886- On November 30, about 3 a.m., a sharp shock of earthquake was
felt over a strip of country, 150 miles east to west, and 240 miles north and south, forming
the south-east corner of New South Wales. The reports are as follow: At Adelong, smart
shock at 2.55 a.m., lasting about 30sec. At Bathurst, smart shock felt about 3 a.m. Bodalla
district, smart shock felt little before 3 a.m. Mr. B. F. Glennie reported two shocks at
Bungonia, at about 2.50 a.m. local time; the first lasted about Y2min, and after an interval
of 10sec was succeeded by another lasting fully 1min ; direction, north to south. At
Broughton Creek, Mr. John W. Clinch reported earthquake at 2.59 a.m., lasting 40sec;
direction, north to south; the post office, E.S. and A.C. Bank and Commercial Bank were
much shaken. A very distinct shock was felt at Cooma at about 3 a.m., lasting some
seconds; direction, north to south. Mr. Robert G. Pockley reported that windows of his
residence at Gordon were shaken by the earthquake, of November 30. At Gininderra:
Sharp earthquake at 3 a.m., heavy rumbling and severe vibration, shaking stone house;
direction, north to south; duration about 35sec. At Cape St. George: Severe shock at 3
a.m., lasting few seconds. At Goulburn: Two exceedingly severe shocks were experienced
about 3 a.m., lasting 15sec; direction, west to east. The most severe earth tremor
experienced in Goulburn. At Grenfell: Smart shock at 3 a.m., followed by a lesser one. At
Gundagai : A very severe shock at 3 a.m. lasted 10sec or 12sec ; direction, north-east to
south-west. The sound was heard for some seconds before the heavy shock came. At
Gundaroo, severe shock at 3 a.m., travelling west to east; houses were shaken. At
Gunning, a very severe shock at 3 a.m. ; the sensation was like that of riding in a luggage
train; the vibration lasted fully 1min. At Jervis Bay, severe shock at 3.5 a.m., lasting a few
seconds. At Junee, a distinct shock at 3 a.m.; direction east to west, accompanied by
rumbling noises lasting about 9sec. At Kyamba, Mr. R.J. Barr reported shock of
earthquake at a few minutes after 3 a.m.; the furniture in his room vibrating for about a
dozen seconds, followed by a noise like a rush of wind. At Marulan, a sharp shock at 3
a.m.; direction east to west. At Moss Vale, slight shock at 3 a.m. At Murrumburrah, severe
shock at 3 a.m. At Nowra, strong shock in all parts of district at 3 a.m., lasting 7sec. At



Orange, a sharp shock was felt at 3 a.m. At Penrith, a severe shock at 3 a.m., lasting
some seconds. At Picton, a slight shock felt at 2.55 a.m. At Queanbeyan, severe
earthquake shock at 3.5 a.m., travelling west to east, lasting 1min. At Tumut, a smart
earthquake wave passed under at 3 a.m., accompanied by a long rolling subterranean
rumbling; direction, north-east to south- west; brick houses were violently shaken. At
Wagga, a severe shock was felt, lasting 9sec. At Wild Meadows, Mr. C. A. Moule reported
two earthquake shocks at 3 a.m., accompanied with rumbling noise. At Yass, two distinct
shocks at about 2.54 a.m.; direction west to east, duration 12sec. Houses were violently
shaken, the walls being cracked and ceilings shaken down in several; the vibration lasted
over 2min.

1887 - Smart earthquake shock occurred at Wilgar Downs about 5 p.m. on July 28. Heavy
rumbling noise toward the south-east, lasting nearly a minute, and appeared to travel
toward the west; another slight shock was felt on 29th. The shock of the 28th was
severely felt at Booroomugga. At Girilambone the station-master rushed out of his room,
thinking the floor was rising. At Nyngan houses were shaken. It was sharply felt at
Cannonbar, and caused the waters of Duck Creek to rise over the knees of a man fishing
on the bank and threw fish out of the water.

1888 - On July 6 a shock of earthquake was felt at Sydney and at various places to 60 miles
south and 50 miles south-west. Reports as follow:- Baw Baw, Mr. Murray L. Allen reported
: | was aroused by a low rumbling sound which drew nearer and increased in loudness.
This was succeeded by a great rumbling of the ground at precisely 6.15 a.m., and lasted
from 3sec to 5sec It caused my watch, which was hanging on the looking glass (facing
north and south), not only to oscillate, but to tap against the frame several times. When
this shock had subsided there was a slighter tremulous motion perfectly distinct from the
first. At 6.35 a.m. | observed another slight tremulous motion accompanied by a noise
resembling distant thunder. The direction of the waves seemed to be from north-west to
south-east. Many neighbors felt it at the same time, and towards Mummel, four miles
north-west of Baw Baw, it was still more severely felt. At Berrima a sharp shock of
earthquake was felt at 6.10 a.m. July 6, preceded and followed at intervals of about 20min
by much lighter shocks. Broughton Creek reported shock as having occurred at 6.30 a.m.,
lasting 5sec. At Collector, Lake George, Mr. A. Ranger reported severe shock of
earthquake at 6.20 a.m., travelling direct south. At Double Bay, Sydney, Mr. E. E. Boissier
reported that distant shock of earthquake occurred at 6.15 a.m., duration 15sec. At
Darlinghurst, Sydney, a shock was reported at 6.10 a.m., lasting 10sec or 12sec.
Goulburn reported shock at 6.10 a.m. ; Moss Yale reported shock at 6.15 a.m. At Mount
Costigan an earthquake occurred about 6.30 a.m. on July 6. The shock was preceded for
a few seconds by a low rumbling noise, apparently from E.N.E. to W.S.W.; then followed
shock, causing timbers of houses to creak. Mr. C. L. Lorden, of Orange, writing in August
of same year (1888), says that he felt the shock at Orange on July 6, but gives no details.
Picton reported slight shock, lasting few seconds, about 6 a.m., July 6. At Randwick the
Rev. J. Woodhouse reported a shock on morning of July 6; no details. An earthquake at
Wollongong on morning of July 6, about 6.15; direction, north to south. Also felt at Dapto,
10 miles distant, travelling in same direction. 1888-At Orange, Mr. C. L. Lorden reported
shock of earthquake at 2.32 a.m. on August 13, 1888, causing windows to rattle. The
sensation was as if a large door was suddenly slammed.

1889-At Arakoon, a sharp shock experienced at 1.30 p.m., October 4, 1889, travelling south-
west to north-east. 1890-At Orange, Mr. C. L. Lorden reported two slight shocks of earth-
quake at 3.16 a.m. on March 27, 1890 (within 10sec), causing furniture to rattle in his
house. At Double Bay, Sydney, Mr. J. C. Ellis reported slight earthquake towards morning
of June 4, 1890, rattling the bedsteads, and lasted several seconds. Another shock was
experienced shortly after.

1890- At Werrina a severe earthquake shock was felt at 1 a.m. on August 22, 1890, reported by
Mr. J. F. Clode. This shock was also felt at Mr. Scott's station, on opposite side of the
Macintyre; also at Mungindi, 35 miles below on same river.



1891- At Morpeth, on June 15, 1891, a slight earthquake was felt. Mr. C. F. Wakely reported
that from 8.40 a.m. to 9.32 a.m. there were slight vibrations, shaking windows and doors,
and that the same phenomena were repeated from 5.31 p.m. to 6.27 p.m. A 12in glass
globe was placed on a cement verandah with water in it, and the vibrations made a
surface ripple similar to that produced by blowing gently on it.

Appendix 3 PAST EARTH TREMORS
Evening News Thursday 31 January 1907, Page 5.
Mr. A. Noble, the Acting-Government Meteorologist. “there have been shocks practically
all over this State at various times, and the records have all been plotted upon
charts." A glance at a chart shown by Mr. Noble revealed the fact that there had been
tremors as far north and north-west at Tibooburra and Milparinka. At the former place,
there were disturbances in September and November, 1899, and at the latter a shock was
felt on September 6, 1886. There was a tremor at Broken Hill in April, 1903," said Mr.
Noble. "Do you refer to all these past shocks merely as tremors?" asked the reporter. "
Yes, the shocks that have been experienced in this State up to the present time have
been tremors, but earthquake is the term generally used."
He continued to refer only to earthquakes. Getting away from the Western area, it was
shown that in the coastal districts shocks had been recorded as far North as Bellingen and
Nambucca River. In the north-western country it is interesting to note that shocks have
been recorded as far north as Bingara, where there was a tremor on March 26, 1903. Mr.
Noble thought this morning that the shock at Lithgow may have been due to an explosion
at one of the mines, in connection with blasting operations, but the information that came
from Wallerawang helped to confirm the news from the former station. Looking over a
chart supplied from the Meteorological Department, it may be noted that the country in
which the majority of earthquakes which occurred in this State is on, and in the vicinity of
the southern tableland. It is in this part of the State that Dalgety, the site chosen by the
Federal Parliament, for the capital, and other suggested sites, are located, a fact that has
apparently escaped public attention.

WHERE SHOCKS HAVE OCCURRED. Following is a complete list of earthquakes
recorded at the Sydney Observatory since 1800:—

1800— June 17: Shock of earthquake (probably at Sydney). 1806 — September 24: A
shock of earthquake was felt at Richmond Hill. 1837— August 2: Shock of earthquake
perceptibly felt in various parts of Sydney between 10 and 11 p.m. 1841 — January 28:
Shock of earthquake on Paterson River, at 8 a.m. 1868— June 19: Shock at Lochinvar, at
2 a.m. 1871 — June 8: At Cooma, at 2.30 p.m.; Queanbeyan, 2.37 p.m.; and at Kiandra,
2.40 p.m. 1872— January 3: Bombala, 11.30 a.m.; also heard at Kiandra, Cooma, and
Beechworth (Vic), lasting about 30sec. October 18: Smart shock, generally in coast and
mountain districts between parallels 32deg and 35deg south latitude. 1873—May 19:
Shock at Mudgee, also at Mount Victoria, at 6.24 p.m., and Woodford, 5.30 p.m. The
lighthouse-keeper, Sydney Harbor, felt three distinct shocks at 6.19 p.m., each lasting
30sec. September 24: Shock (3sec), at Goulburn. 1874 — December 14: At Goulburn, at
6 a.m., apparently from north-east to south-west. 1875 — July 11 and 16: Shock at Eden,
from north-east to south-west; first one at 3.30 p.m., second 11.30 a.m. 1876— May 28:
At Orange, at 9.44 a.m., apparently from south-east. August 3: Slight shock at
Queanbeyan, at 11.30 a.m. 1880 — November 26: Shock at Walcha. 1882— March 19:
Shock at Buddigower, from east to west. 1883 — January 22: Slight shock at Jindabyne,
at 8.30 p.m. February 19; Slight shock at Jindabyne, from south to north. February 12: At
Raymond Terrace, from east to west. August 8: At Jindabyne, two distinct shocks, about
7.45 a.m. August 29: About 11.45 p.m., shocks heard at Moss Vale, Goulburn,
Queanbeyan, and Braidwood. 1884 — February 28: At Queanbeyan, at 9.33 p.m. July 13:
At Bega, at 2.26 p.m. September 26; At Eden and Bukalong, at 8.45 p.m. 1885— January



23: At Bega. 1886— April 26: At about 1 a.m., at Lue, Morpeth, Mulgoa, Muswellbrook,
and Singleton. June 10: Shock at Nowra. August 2: Shock at Bega. August 23: Shock at
Moss Vale, at 4.55 p. m. August 22: Slight shock at Nowra, at 10.15 p.m. August 30:
Young, at 5.15 p.m. September 6: At Milparinka, at 10 p.m. September 24: At Mittagong,
at 6.30 p.m. November 30: Generally in southern half of colony, at 3 a.m. December 1: At
Yass, at 4.15 p.m. 1887 — July 28: Shock at Girilambone, Wilgar Downs, Booroomugga,
Nyngan, and Cannonbar, about 5.20 p.m. September 2: At Dungog, at 1 p.m. 1888— July
5: At Sydney and Lake George. 1888— July 6: An earthquake from Sydney to Yass.
December 29: An earthquake felt at Adelong. 1889— July 30: Sharp shock at Gabo
Island, from north to south, at 6.20 p.m. October 30: Slight shock at Nambucca. 1891 —
March 16: Slight shock at Bellbrook. 1892—January 25: At Bega, from south-east to
south. January 27: At Delegate and Nungaita, at 3 a.m. 1893 — August 13: Earth tremor,
at 2 a.m. September 25: Shocks at Collector, Sutton, Rosemount, Dubbo Creek,
Gobarralong, and Lake George, about 6.50 p.m., 15 seconds, east to west. 1894 — May
2: Collector, at 6.50 p.m., south-east to north-west. May 9: Bedooba, earth tremor, about 4
pm., lasting half-a-minute May 9: Brotherong, earthquake, south to north, at 3.45 pm May
9: Eremeran, earthquake, at 4 pm. May 9. Dine Dine, earthquake, at 3.10 p.m. May 9:
Hillston, earthquake, at 4 p.m., south-west to north-east. May 9: Hillston, earthquake, 4
p.m, south-west to north-east. May 9. Mount Hope Tank, earthquake, 3.45 p.m. May 27:
At Boloco and Jindabyne, at 9.45 p.m. July 27: At Jindabyne. at 7.30 p.m., east to west.
November 3: At Cavan, 3 seconds, east to west. November 3: At Douglas, 8.24 p.m., and
at Queanbeyan, 8.40 p.m. 1895— February 24: Samares, at 9.30 a.m., south and north.
July 21: Bega, at 10.30 p.m., east to west. July 21: Bodalla, 11.45 p.m., south to north.
July 21: Cobargo, violent shock, south-east to south-west. July 21: Collector, slight shock
at 11.20 a.m., 6sec, south-east to north-west. July 21: Maxton. July 21: Moruya Heads,
severest shock ever felt. July 27: Collector at 5 a.m., from south-east, 10 to 12 seconds.
1896 —March 11: Cowra, slight shock at 10.45 p.m., rattled windows etc; and at Mudgee,
10 p.m. September 25: Jimenbuen, slight shock, at 9.30p.m. 1897 —February 25: At
Bobundara, Bolero, Boloco, Bombala, Delegate, Green Hills, Thornleigh, Kiandra (north-
west to south-east), and Lake Wambrook, reported at various stations between 11.45 p.m.
and midnight. 1898— November 14: Distinct shock at Gobarralong, 8.35 a.m., south-
west to north-east. 1899—January 27: At Homeleigh, at 1.30 a.m. September 5: At
Tibooburra, at 10.10 a.m., north west to south-east. November 30: At Tibooburra, 10.30
p.m.; south-west to north-east; also at Moolpa, 10.30 p.m. 1900—January 19: Dubbo
Creek, at 8 a.m., Gobarralong 8.35 a.m., south-west to north-east. July 8: Cowra, at 6.20
p.m. August 8: At Rockley, Oberon, Burraga, Jenolan, Crookwell, Forest Creek, Kippilaw,
Maxton, Samares, Taralga; reported variously between 8.35 and 9.8 a.m. September 24:
Kippilaw, shock at 5.10 a.m. 1901 — March 27: Bobundara, two shocks, 7.58 p.m. and
8.40 p.m. April 22: Bobundara, shock at 1.50 p.m. July 27: Green Hills, severe shock at
4.45 a.m. 1902—February 28: At Albion Park, 10.30 p.m., accompanied by a rumbling
noise; at Picton, east to west; about 10.15. May 27: Jenolan Caves 10.40 a.m. Oberon
11.45 a.m., travelling north-east, 5sec. September 19: Severe shock at Tareena, at 8.40
p.m. 1903—March 26: Slight shock at Bingara, 5 p.m., east to west, succeeded by a
rumbling noise. April 30: Severe tremor at Broken Hill (south to north, lasting 15 seconds),
and Silverton, at 6.20 p.m., and at Ascot Vale at 6.25 p.m. July 7: Earthquake at Umaralla.
1904— March 6: Cavan, at 3 a.m., south to north. March 6: Goulburn and Gunning, slight
shock, at 10 p.m. March 7: Goulburn and Gunning, two sharp shocks, at 3.20 a.m. April
25: Shock at 4.30, at Bodalla (east to west, lasting 5 or 6 seconds), and at Norrimundah
(accompanied by a rumbling noise, which lasted about 30 seconds). 1905— June 16: At
Cooma, 7.20 p.m., east to west, lasting 1%2 minute. August 28: At Tumut, at 6 p.m., lasting
several seconds. August 29: At Adelong, and Grahamstown, in afternoon.



