

















SEVERE EARTH TREMOR FELT AT BURNIE.
RESIDENTS ALARMED.

A severe earth tremor was experienced in the Emu Bay district early on Saturday,
morning. In some cases people fearing a collapse of their dwellings ran outside, and
children were frightened by the phenomenon. About 7.12 a.m. there was a violent
trembling of the earth and beds shook, crockery rattled, and buildings vibrated. The
shake lasted for some seconds, and was continuous.

The tremor was also felt in the Circular
Head district and at Penguin.

EARTH TREMOR,

People Alarmed at Burnie. Rare
Phenomenon.

A severe earth tremor was felt in the Emu
Bay district early on Saturday morning. In
some cases it is reported that people,
fearing the collapse of their dwellings, ran
outside, and children were frightened by the
phenomenon. At about 7.12 a.m. many
residents were awakened by the violent
trembling of their homes. Beds shook and
crocKkery rattled to an alarming extent. The
shake, which lasted for several seconds,
was continuous, and did not recur.

Figure 18 Felt area and approximate epicentre of the
earthquake of 14 March 1931 in Bass Strait.

The tremor felt in West Burnie was more

severe than in other parts of the town,

especially in the vicinity of the big hill on the

western side. One resident in a large house

in that locality said that the building creaked and groaned as if under a big strain,
causing intense alarm. In other quarters of the town the shake was felt to an extent
sufficient to waken sleepers.

One man who was sitting at breakfast at the time, said he felt the chair shake under him
and picked it up to see if it had a faulty leg, but the rattling crockery on the shelves
indicated that the house was shaking. In another case several children rushed into the
street screaming with fright.

It is a very rare occurrence to experience an earth tremor in this part, and many old
residents declare that Saturday's shake was the most severe they had ever known.

No damage was reported. A distinct shock was felt throughout the Circular Head districts
about 7.12 a.m. and it was reported from Stanley, Smithton and Forest that crockery was
rattled, while many stated they were shaken in their beds. No damage was done.

Two slight shocks were felt at Ulverstone. They followed in quick succession, but neither
was of sufficient force to cause alarm. The shocks were felt in several parts of the town,
and also at "Lonah," midway between Ulverstone and Penguin.

Advocate Tuesday 17 March 1931, Page 4.
Wynyard Earth Tremor:



The earth tremor which was experienced in various parts of the North-West Coast on
Saturday morning was distinctly felt here. Many persons were awakened from their
sleep, while furniture-shook and ornaments and crockery on shelves rattled. People
were alarmed by the manner in which their homes shook. It was considered to be the
most severe shake experienced here for some time.

The epicentre was obviously near the NW coast of Tasmania at 40S, 145E, either way it was
felt over a large area and warrants a magnitude of 5.5 or so.

1932 02 14 at 15:30 UTC, Northeast Tasmania
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1932 10 13 at 16:30 UTC, Northwest Tasmania

The felt reports were from Trowutta to the northwest and Devonport to the east, and Magnet and
Wynyard. Large cracks were reported in the plaster of one house in Wynyard, windows and
doors banging in Magnet and roused sleepers elsewhere. One person commented that it wasn’t
as strong as the earthquake 4 years ago, perhaps referring to the 1929 earthquake mentioned
above, nearly 3 years earlier.

1934 01 20 at 05:15 UTC, Maria Island
The Mercury Saturday 27 January 1934, Page 7.
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Maria Island Earth Tremor



An earth tremor was felt at Maria Island at 3.15 p.m. on Saturday last. The shock lasted
about 20 seconds, and rattled the windows in the houses and was accompanied by a
low rumbling sound travelling from a northerly direction.

1935 08 18 time?, Flinders Island
The Maitland Daily Mercury Wednesday 15 May 1935, Page 8.
VAN DIEMEN'S LAND

On the 18th of August a slight shock of an earthquake was felt at Flinders' Island. It only
lasted a few seconds, and did no damage.

1936 10 02 at 22:00 UTC, Maria Island
The Mercury Thursday 8 October 1936, Page 2.
EARTH TREMOR Felt at Maria Island
An earth tremor was felt at Maria Island at 8 a.m. on Saturday. It lasted about 10s.
1937 09 04 at 13:15 UTC, NE Tasmania
The Mercury Monday 6 September 1937, Page 5.
EARTH TREMORS Disturbances on East Coast of Tasmania

Earth tremors of a varying degree of severity were felt along the East Coast of Tasmania
and at Flinders Island on Saturday night. At Swansea and Cranbrook the tremors were
slight. There was a loud rumbling noise, and houses shook for about 30s. The one at
Swansea was not so severe as that experienced about seven years ago. A fairly severe
tremor was felt in the St. Marys district at 11.15 p.m. It rocked crockery on shelves and
shook houses.

A tremor was reported from the Eddystone Point Lighthouse at the same time, and there
was a slight disturbance at Emita on Flinders
Island. It lasted about a minute, and in this
centre appeared to travel from north-east to
south-west.

Monday’s Examiner reports it was felt slightly in
Launceston at 11:15pm local time.

.~ Stanley

1938 12 13 at 13:50, NW Tasmania ' sdon

Marrawah

Advocate Thursday 15 December Page 8, and Sister

Wynyard

Friday 16 December 1938, Page 6.

Figure 20 Felt area of the 13 December 1938
earthquake off the northwest coast of Tasmania.

EARTH TREMOR SHAKES HOUSES An
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crockery in cupboards and awakened many
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stated to be the first for twelve years. The severity of the tremor, which lasted for about a
minute, differed at various centres.

Residents of some centres stated that only a slight vibration was felt, and others said the
shock was very distinct. The disturbance appears to have been felt more severely
towards the Far North-West. At Stanley residents said the shock was heralded by a
noise like distant thunder. A resident living near The Nut said the sound suggested to her
a large stone rolling down the face of The Nut. Many stated that crockery and windows
rattled for several seconds. According to reports the tremor was scarcely noticed at
Wynyard, but in other parts of the Table Cape district it was felt more. A resident of
Sisters Creek, who resides near the beach, said the rocking of his house was most
noticeable for some 10 or 15 seconds, and furniture and beds shook. In the Yolla district
some people were wakened from their sleep. One resident said he was just going to bed
when he felt it shake as though some one had grasped the end and "heaved on it." Mr.
W. D. Jones said that his daughter was awakened by the rattling of the window and got
out of bed to see if anyone was attempting to enter the room. Other residents stated that
they left their rooms to investigate the occurrence. A resident of West Burnie said he had
just entered his home when he felt a vibration, and the door rattled as though someone
were about to follow him into the room. At Upper Burnie Mr. D. Jones said he was
awakened by the noise of his window rattling. On the West Coast the disturbance
awakened many, particularly those sleeping in top rooms of buildings. The upper storey
of a Zeehan hotel shook alarmingly, and boarders were given a scare. At Rosebery, it
was recalled that a similar shock was felt in the town some twelve years ago.

MARRAWAH Earth Tremor: The earth tremor, which appears to have been fairly
general, was felt by several residents at a late hour on Tuesday night. It lasted for
approximately 10 seconds.

Examiner Tuesday 20 December 1938, Page 9.

STRAHAN—The earth tremor on Tuesday was rather definitely experienced here.
Several houses gave distinct shudders shortly after midnight. One resident thought a
motor lorry had crashed into his house. A lady visitor from New Zealand had startling
visions of what might happen, as she had experienced quakes in her homeland.

1939 03 29 at 06:20 UTC, Swansea
The Mercury Thursday 30 March 1939, Page 4.
Earth Tremor At Swansea
A slight earth tremor was felt at Swansea at 4.20 p.m. yesterday.
1942 08 11 at 22:30 UTC, Redpa
Circular Head Chronicle Wednesday 19 August 1942, Page 3.
REDPA.

A severe earth tremor of a few seconds duration was felt at Redpa last Wednesday
morning at 8.30 a.m.

1944 05 25 at 19:20 UTC, Waddamana Penstock
The Mercury Monday 29 May 1944, Page 5
Earth Tremor Felt At Waddamana

Residents of Waddamana Penstock and Shannon were awakened at 5.20 am on Friday
by a pronounced earth tremor which shook dwellings and buildings. It lasted a few
seconds and was accompanied by a loud rumbling noise resembling a distant explosion.



1944 10 20 ? , Marrawah
Advocate Saturday 21 October 1944, Page 4.

MARRAWAH EARTH TREMOR—A number of local residents recently reported what
appears to have been an earth tremor. The line of shock was from south-west to north-
east, and the tremor was accompanied by sharp vibrations and a roaring noise.

This is the only report, no date or time, so we won't include it in the table.
1945 01 04 at 19:35 UTC, Breona

At Breona, an earth tremor was felt at 5.35 a.m. on January 5.
1946 09 14 at 19:50 UTC, NE Tasmania

The lead story on the front page of the Launceston Examiner on 16 September 1946 was titled:
EARLY MORNING EARTH TREMOR SHAKES TASMANIA, GIPPSLAND

Slight Damage Caused in Startling Occurrence

People throughout Tasmania, and part of Victoria were startled by an earth tremor
lasting about 45 seconds at 5.50 a.m. yesterday. The tremor shattered window panes,
broke crockery and cracked plaster in some buildings in Launceston and seriously
damaged the Rosevears Hotel. Flinders Island was affected by the tremor........

Michael-Leiba and Jensen (1993) drew up an isoseismal map from newspaper reports and
lighthouse logs. Gutenberg and Richter assigned it a magnitude of Ms 5.6 and a location more
than 100km west of the preferred re-located epicentre from Michael-Leiba and Jensen (1993).

1947 05 20 10:30 UTC, Smithton
Circular Head Chronicle Wednesday 21 May 1947, Page 2.
A slight earth tremor was felt at Smithton about 8:30 last night.
1948 08 09 at 14:55 UTC, Flinders Island
Examiner Wednesday 11 August 1948, Page 3.

A MILD earth tremor was felt over most parts of Flinders Island at 12.55 yesterday
morning. Although not as severe as the tremor experienced about two years ago, when
chimneys fell, it was sufficient to awaken many of the residents. The tremor was
accompanied by a low rumbling noise, which gradually increased in intensity. The rocking
of houses and rumbling continued for 10 to 20 seconds. No damage was reported.

1948 09 11 at 03:59 UTC, NE Tasmania
The Argus Monday 13 September 1948, Page 1.
EARTH TREMOR IN TASMANIA

LAUNCESTON, Sun: An earth tremor that lasted only about four seconds was felt in
parts of Northern Tasmania including Launceston and the East Coast, as far south as
Orford, at 1.59pm yesterday. It was only noticed indoors. The last earth tremor felt in
Tasmania was on September 15, 1946.

1950 05 28 at 18:05 UTC, Burnie
Advocate Tuesday 30 May 1950, Page 15.
EARTH TREMOR

Residents in many parts of Burnie and suburbs as well as several surrounding districts
were awakened by an earth tremor at 4.5 a.m. yesterday. It was most noticeable at West



Burnie. Mrs. G. F. McDermott, of 15 Queen Street, said she was awakened by rattling
doors and windows. Her husband, who was lying awake, said there had been a distinct
tremor. Small picture stands and ornaments toppled in some rooms. Mrs. Harwood, also
of Queen st., said she was awakened by the tremor and experienced the sensation of
the bed sinking from under her. Penguin and Natone people had similar experiences.

1950 11 20 at 13:30 UTC, Fingal
Examiner Thursday 23 November 1950, Page 6S.

EARTH TREMOR AT FINGAL AN earth tremor of short duration was felt at Fingal on
Monday at 11.30 p.m.

1952 03 09 at 10:05 UTC, Latrobe
Advocate Monday 10, Tuesday 11 and Wednesday 12 March 1952, Pages 4, 8 and 10.
SEVERE EARTH TREMOR

A severe earth tremor was felt in Latrobe shortly after 8 o'clock last evening. It shook
buildings, and rattled windows. There was also a distant rumble. There were no reports
from other towns of the disturbance.

EARTH TREMOR. — Reports from all parts of the town disclose the severity the earth
tremor felt on Sunday evening. A sound resembling a loud explosion accompanied the
tremor, in some homes, children left their beds and householders ran outside to
ascertain the cause of the noise. The tremor was one of the severest ever felt in
Latrobe.

ULVERSTONE EARTH TREMOR. — Local residents, Mr. and Mrs. S. Morgan, formerly
of Hobart, mentioned yesterday having experienced on Sunday evening something of
the earth tremor reported from Latrobe. They were reading in the lounge of an upstairs
flat they occupy when the windows rattled and furniture about the room moved, slightly.
Other residents have mentioned a similar happening.

WESLEYVALE EARTH TREMOR. — Last Sunday's earth tremor was recorded here at
8 p.m. It shook buildings, but lasted only a few seconds.

DEVONPORT. — The earth tremor reported from Latrobe was also felt, in Devonport on
Sunday shortly after 8 p.m. Many accounts of the tremor have been received. When he
heard an unusual rumble, one householder thought it was caused by a heavy lorry
passing, but as he saw no lorry, he went round the house to ascertain the cause. One
woman was so scared that, she waited outside the house till her husband came home.
Others stated that they felt a distinct vibration.

These reports tell as much about the evolution of a story as about the earthquake.
1953 10 24 at 03:15 UTC, Somerset
Advocate Tuesday 27 October 1953, Page 10.

EARTH TREMOR— Somerset reports of an earth tremor early on Saturday afternoon
were confirmed yesterday by Mrs. Hilda Lee, of South Burnie. Dozing and almost asleep
while resting close to a window, Mrs. Lee said, she was suddenly awakened by the
window rattling and the settee apparently moving. There was no wind at the time. Soon
afterwards the same thing happened again, but the movement was not so strong. "l
thought | had been dreaming,” Mrs. Lee said, "but the Somerset reports explain what
happened.”

1954 12 11 at 11:30 UTC, Flinders island
North-Eastern Advertiser Tuesday 14 December 1954, Page 2.



EARTH TREMOR

During a slight break in the heavy rain and wind on Saturday night, a slight earth tremor
was reported at Scottsdale and Legerwood. The tremor occurred a little after 9.30 and
many residents of Scottsdale felt the sudden trembling of the earth which lasted only for
a few seconds. The tremor was followed immediately by a particularly heavy gust of
wind. A similar tremor was reported from Legerwood, but no word has been heard from
other towns in the district.

The Mercury Wednesday 15 December 1954, Page 3.
Big Tank On Island Shatters

A CONCRETE water tank on the Happy Valley Estate, at Ranga, Flinders Island, burst
with a noise like a cannon on Sunday night, and the 17,000 gallons of water from it
dashed into the side of the homestead. The tank burst at 6 p.m.16% hours after the
islanders had felt the first earth tremor on Flinders for five or six years.

The manager of the estate (Mr. H. C. Gavin) said last night that the tank burst into
dozens of pieces, and some of them were flung up to 60 yards away. The tank had been
reinforced with galvanised iron and wire.

It would cost upwards of £200 to replace the tank, and some £50 to repair damage to the
house. A worse aspect of the incident, however, was that the loss of the tank will leave
homestead and stock at that end of the estate short of water in the hottest part of the

year.
A temporary tank of galvanised iron would be erected immediately.

But for the obscure report from Ranga, this earthquake would have been designated a small
earthquake near Scottsdale. It is unusual for such a delay between the earthquake and tank
damage, perhaps the earthquake exacerbated a foundation problem that led to the tank
destruction. Obviously the earthquake was quite a lot bigger than first thought.

Results

The parameters of the earthquakes discussed here are summarized in the following table. The
uncertainties are ill defined but are estimated to be about one minute in time, 20km in epicentre
location (apart from the 1910 event), 10 km depth (ie upper crust) and 0.3 in Richter magnitude.



Table 2 Details of earthquakes discussed in this text

Date Time UTC Latitude °S Longitude °E | Magnitude | Place

1844 08 18 13:30 40.0 148.5 4.0 Flinders Island
1853 09 17 07:50 42.3 148.4 4.0 Schouten Island
1854 02 26 16:30 42.8 147.3 25 O’Brien’s Bridge
1857 09 09 15:45 41.5 146.5 4.0 Deloraine

1859 10 27 14:40 40.7 145.0 4.0 Circular Head
1859 11 21* | 18:50 40.7 145.2 5.4 Circular Head
1860 03 28 19:50 42.5 147.0 3.5 Bothwell

1860 04 13 10:20 42.8 147.3 25 Hobart

1866 09 20 14:05 42.8 147.3 3.0 Hobart region
18741013 04:00 43.5 146.0 4.0 Port Davey
1876 05 03 15:15 415 146.9 3.0 Carrick

1880 02 03* 06:30 42.0 146.2 5.3 West of Hobart
1880 06 22 18:00 42.75 147.0 3.0 West of Hobart
1882 03 16 05:00 41 146 3.6 Burnie

1883 04 12 11:00 41 148.5 3.0 Gould’s Country
1883 04 12 18:00 41 148.5 3.5 Gould’s Country
1883 04 13 02:15 41 148.5 3.0 Gould’s Country
1883 06 20 39.5 147.5 4.0 Deal Island
1883 07 30 10:00 41 149 5.2 NE Tasmania
1883 08 30 11:10 41.3 148.5 3.5 NE Tasmania
1883 09 08 15:30 41.4 147.3 4.0 NE Tasmania
1883 10 28 12:10 41.4 147.3 3.5 NE Tasmania
1883 11 14 05:00 41 149 5.5 NE Tasmania
188312 13 08:58 41.4 147.3 4.0 NE Tasmania
1884 07 13* 03:55 40.5 148.5 6.2 NE Tasmania
1884 08 29 01:00 41.25 149.0 5.5 NE Tasmania
1884 09 19 10:35 40.0 148.5 6.0 NE Tasmania
1885 01 30 14:54 41.3 148.9 5.7 NE Tasmania
1885 05 12* 23:37 39.9 148.9 6.5 NE Tasmania
1885 09 11 09:19 415 148.9 5.5 Off St Mary’s
1887 11 09 15:53 40.3 149.4 6.0 NE Tasmania
1889 05 24 11:00 43 147.5 3.0 Hobart

1889 12 07 10:15 41 148.5 3.5 NE Tasmania




1890 07 14 07:50 41 148.5 4.0 NE Tasmania
1892 01 26* | 16:48 40.4 149.5 6.9 NE Tasmania
1897 08 11 10:10 40.9 148.6 4.4 NE Tasmania
1899 01 12 18:00 41.3 147.4 3.2 Launceston
1899 06 18 21:00 40.6 145.3 3.5 Stanley

1902 06 20 19:15 40.7 147.0 4.8 North Coast
1902 07 28 14:00 41.2 146.4 25 Latrobe

1903 12 31 11:00 41.2 148.5 4.0 St Mary’s
1905 03 25 12:48 41.6 145.8 4.7 West Coast
1907 01 31 07:45 40.35 149.35 6.0 NE Tasmania
1907 05 21 09:55 40.7 145.3 3.8 Stanley

1907 05 21 17:00 41.2 147.0 3.0 Launceston
1907 06 14 07:30 41.0 145.7 3.0 Wynyard
1907 09 08 06:42 41.0 145.9 3.5 Burnie

1908 05 04* | 09:50 42.0 145.4 5.0 West Coast
1910 01 13 00:16 44 155 6.0 Tasman Sea
1910 06 22 08:15 41.4 147.9 3.3 Mathinna
1910 06 30 09:00 40.5 148.5 3.0 Cape Barren Is
1910 07 24 12:50 41.4 1471 3.0 Launceston
1910 08 08 13:20 42.1 145.2 3.0 Strahan

1911 02 27 09:40 40.7 145.1 3.0 Smithton
1911 11 04* 01:27 42.1 145.1 4.8 West Coast
1915 03 27 12:15 41.9 148.2 3.0 Rosedale
191504 04 07:50 40.7 145.3 3.0 Stanley
191712 21 17:00 40.7 147.2 3.0 Stanley

1918 03 22 11:20 41.4 147.2 3.0 Launceston
1918 04 22 17:45 41 148.5 5.0 NE Tasmania
1918 10 04 10:00 40.9 144.5 3.0 Marrawah
191904 19 10:00 40.6 144.7 3.0 Woolnough
1919 04 20 21:00 40.7 145.4 3.0 Stanley

1919 08 01 14:25 41.7 146.9 3.0 Cressy

1921 02 07 14:30 40.6 145.3 3.0 Stanley

1921 07 16 10:30 41.8 145.2 3.0 Zeehan

1922 04 26 19:37 43 146.9 3.5 Huon Valley
1924 03 01~ 11:55 41.6 145.0 5.1 West Coast




1925 04 25 13:35 41.0 145.4 4.0 NW Tasmania

1926 01 27 17:45 40.7 145.3 3.2 Stanley

1927 09 20 09:00 43.3 148.2 4.3 Port Arthur

1928 01 18 01:20 41.75 147.8 5.4 Fingal

1928 05 12 05:00 40.8 145.1 3.0 Circular Head

1929 07 11 05:25 40.8 145.6 3.8 Stanley

1929 12 28 01:22:50 41.54 147.56 5.6 Launceston

1931 02 25 00:00 42.6 148.2 3.2 Maria Island

1931 03 14 16:00 40.1 144.9 4.5 Bass Strait

1931 03 14 21:10 401 144.9 5.5 East of King Is.

1932 02 14 15:30 40.8 148.6 47-5.0 East of Swan Is.

193210 13 16:30 40.75 145.25 45-5.0 | Wynyard

1934 01 20 05:15 42.6 148.2 3.2 Maria Island

193508 18 40.0 148.5 3.5 Flinders Island

1936 10 02 22:00 42.6 148.2 3.0 Maria Island

1937 09 04 13:15 411 148.6 5.1 NE Tasmania

1938 12 13 13:50 41.4 144.6 4.8 NW Coast

1939 03 29 06:20 42.1 148.1 3.0 Swansea

1942 08 11 22:30 40.9 144.8 3.0 Redpa

1944 05 25 19:20 421 146.7 3.0 Waddamana
Penstock

1944 10 207 40.9 144.5 3.0 Marrawah

1945 01 04 19:35 41.8 146.7 3.0 Breona

1946 09 14 19:58 50 40.0 149.35 5.5 NE Tasmania

1947 05 20 10:30 40.8 145.1 3.0 Smithton

1948 08 09 14:55 40.0 148.2 3.5 Flinders Island

1948 09 11 03:59 41.5 148.5 5.0 NE Tasmania

1950 05 28 18:05 411 146.0 3.5 Burnie

1950 11 20 13:30 41.6 148.0 3.0 Fingal

1952 03 09 10:05 411 146.3 3.2 Latrobe

1953 10 24 03:15 41 145.8 3.0 Somerset

1954 12 11 11:30 40.2 148.3 4.5 Flinders Island

* from Micheal-Leiba (1989); # no attempt has been made here to document all 2500 felt earthquakes,
only some of the earlier or larger ML 5 events which seem to be scattered across the northeast rather
than focused in a small region. A listing of the 2500 earthquakes compiled by TasUni students from
newspapers and other sources under the direction of Lesley Read (now Hodgson) for Professor Carey
and thought to be long-lost, has been unearthed by June Pongratz and will be published separately.




The past record of seismicity in northeastern Tasmania indicates that this part of the state is
highly stressed. The network of seismographs on the island is not sufficiently dense to
undertake focal mechanisms using first-motions of the P wave so the earthquake mechanisms
are unknown. However, for a short period in late 2009 a dense network of broad-band
seismographs was deployed by the University of Tasmania’s Anya Reading for Kuth Energy in
the northeast of the state. During the deployment, a small earthquake (magnitude ML 3.8)
fortuitously occurred near Swansea where it was felt. Using first motion data from this temporary
deployment, the Tasmanian Hydro network and the jointly -
managed University of Tasmania and GA stations TAU and Swansea Tasmania
MOQOO, the author determined the focal mechanism in Figure 7.
The diagram shows a typical thrust mechanism, the principal
stress acting in an ESE direction.

Figure 21 Focal mechanism of the 7 December 2009 Swansea
Tasmania earthquake, magnitude 3.8.

A large Recent fault scarp at Lake Edgar was identified as such
by Carey and Newstead (1960) and first trenched and
investigated by van Dissen & others (1997). It too is indicative of .
compression with a near horizontal principal stress direction approximately east-west. The
importance of such studies is that they indicate that the current stress field in Northeast and
Central Tasmania is similar to that in the southeast of continental Australia, a single large stress
domain.

EARTHQUAKE SWARM

Earthquake swarms are common in Australia but no other swarm has occurred in written
memory on the scale of the Tasmanian swarm of 1883-1892.

An example of what it is like enduring such a swarm can be gleaned from the following letter to
the Launceston Examiner published on 27 September 1883.

Mr. H.F Jarvis writing to the Launceston Examiner from Gladstone under date
September 18 says:— "As there seems some uncertainty about the direction the
earthquakes travel in this island, | beg to state that as far as | have noticed, they all
appear to come from as near due east as possible, hardly varying a point north or south.
They have been very frequent of late and the rumbling is getting more prolonged and
louder. There have been three this afternoon, two within five minutes of each other, at
half past 2 and the last at 4 o'clock. There was also a severe shock at a quarter to 3 p.m.
on Saturday, and another about the same strength at exactly the same time on Sunday. |
have noticed quite 200 within the last three months, and as many as 10 within the 24
hours."

The first large earthquake in the swarm had not yet occurred (July 1884) when the above quote
was written, and one can only wonder what advice a seismologist today would give about the
probability of a large earthquake to follow, let alone 6 of them.

The two staunch observers of this swarm in Tasmania, Alfred Biggs (Astronomer and inventor)
and Captain J Shortt RN (Meteorological Observer), did not always agree as to the cause and
location of the earthquakes, whether they originated at one spot or not and whether they were
influenced by New Zealand activity or not. How could they with no seismographs, having to
relying on human observations of direction and timing and having no knowledge of the actual
velocity of seismic waves, their estimates were about a factor of 5 to 10 too slow. Biggs
(Launceston Examiner Saturday 22 August 1885, Page 1S) thought: An earth wave has been
estimated to travel at from 1200 to 1800 miles per hour. .............. But | think we have good
reason for estimating the progress of the wave at a much slower rate, inasmuch as nearly all



reports agree in describing the sound as preceding the shock, allowing that the earth wave was
slower than the sound wave.

A summary of observations on earthquake phenomena made in Tasmania, during 1883 and
1884, by Commander Shortt of Hobart, records a great number of moderate shocks during
these years, although they had been very rare before. Nearly one hundred disturbances were
felt at St. Mary's In February, 1884 ; and over one thousand have been noted at Gould's
Country since April 12, 1883, when the first shock was felt there. These small earthquakes are
seldom felt outside of the north-eastern part of Tasmania; and their origin seems to be a
hundred or more miles out to sea, near the border of the deep waters which separate Australia
from New Zealand. (Science Vol 5, No 118, p392).

The possibility of an impact of this swarm on the topography of Tasmania was considered at the
time; the navy was asked to redo a hydrographic survey in Bass Strait) but the discovery of the
following figure (http://www.john-daly.com/deadisle/part2.htm) was rather surprising. The report
by Daly (2003) comments:

It was the possible vertical movement of the land resulting from these tremors which prompted
Shortt to carry out the benchmark measurement in the first place. He knew full well that tremors
and earthquakes can and do displace the land vertically.

The question is, did it? We don't know for sure, but this comment at the end of Shortt's 1888
paper suggests it did. - "It is interesting to place on record, that Captain Miles has learnt from
the half-casts in the Furneaux Group they have noticed within the last few years that there
seems to be less depth of water over certain well-known rocks near the islands than formerly."

A few centimetres of mean sea level fall would normally go completely un-noticed due to the
large variability of the tides, and changes in level due to weather. However, since the “half-
casts' of the Furneaux Group did notice it, the fall in level there must have been many
centimetres, sufficient to account for a significant sea level fall "within the last few years'. How
significant? It was pointed out in Part 1 that the nearly 10 cm sea level rise claimed by Pugh et
al. shows no visible evidence of its presence at all, not from photographs, not from paintings or
Sketches, not from the width measurements of Eaglehawk Neck. Therefore, for the "half casts'
to notice a sea level fall in the Furneaux Group suggests a fall greater than 10 cm.

Similar tremor activity in other parts of the world cause vertical movements of the land by much
larger amounts than a mere 11 cm (4% inches). In Tasmania's case, we are talking about an
uplift in the land, not in one go as happens in earthquakes, but incrementally in tiny amounts,
over a period of 4 years and over a thousand tremors. Even the comparison between the width
of Eaglehawk Neck at 71 metres in 1854 and 106 metres today, as reported in Part 1, further
suggests a sea level fall there since 1854.

The spate of earth tremors in the 1880s puts the last piece of the jigsaw into place.

Ed. — Port Arthur is about 300km south of the supposed epicentral region of the large swarm of
the 1880/90’s east of Flinders Island, or 200km south of the southern end of the epicentral
region off St Mary’s as proposed here. That is several, ~ five, fault lengths away. Such a distant
elevation change has not been observed in recent large earthquakes at Tennant Creek or
Meckering although in neither case did anyone specifically look, the pre-earthquake data was
not available, no LIDAR then.
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Figure 22 Changes in Tidal level at Port Arthur, two models depicted plus offset caused by earthquake
swarm (from Daly, 2003).

This remarkable suggestion by Davy (2003) is reported here to make it more available to the
community most interested - the Australian seismologists.

TSUNAMI

‘Historical accounts of tsunamis in Tasmania’ is the unlikely topic of a recent report by Morris &
Mazengarb (2009). They identified 16 cases of unusual wave activity between 1852 and 2007,
some of which were undoubtedly tsunamis caused by distant earthquakes. The Pacific Ocean
sources were earthquakes along the SW Pacific Ridge from Macquarie Island to Tonga and also
South America; but Indonesia, Sumatra and Krakatoa, generated world-wide tsunamis that
impacted Tasmania.

Two seismic sources missing from their list were the tsunamis generated by the great
earthquake in Chile in 1877 and the great earthquake on the Macquarie Ridge in 1924. Another
inexplicable wave sequence was observed in 1931 that is not in their list. They made no
reference to the GA tsunami database which is strange (McCue and Lenz, 1996). Some of the
events are discussed below.

1855 01 23 at 09:32 UTC, Wairarapa Earthquake New Zealand
The Mercury Wednesday 25 November 1863, Page 2.

An interesting paper on " Volcanic action in New Zealand" was read by Captain
Chesney, R.E., and illustrated by reference to a large map of the North Island.



On the conclusion of the paper Archdeacon Davies remarked in reference to the shock
of earthquake recorded by Captain Chesney, as having been felt 150 miles off the West
Coast of New Zealand, on the 23rd January, 1855, that on that exact day a very sudden
rise (and fall) of the waters of the Derwent, as far up as New Town Bay, had taken place
to such an extent as to wash up a log of wood on the road near Bishopstowe. This, no
doubt, was due to a wave having its origin at the seat of volcanic disturbance.

1868 08 13 at 20:45 UTC, Chilean Earthquake - Tsunami Tasman Peninsula

The Pacific wide tsunami generated by a great earthquake in Chile on 13 August 1868 struck
south-eastern Australia. It was observed in Hobart and Launceston, Tasmania then, but neither
communication nor instrumental seismology was what it is today, the tsunami preceded
knowledge about the earthquake:

Launceston Examiner, Saturday 29 August Page 5 and 5 September 1868, Page 4.

TIDAL WAVE AT CIRCULAR HEAD. [From a Correspondent.] On Saturday, the 15th
instant, a very remarkable tidal wave was observed at Circular Head-the ebb and flow
amounting to two or three feet, repeated at intervals. It appears a similar occurrence was
noticed at Sydney and Hobart Town on the same day.

THE TIDAL WAVE. ..... This tidal wave struck the eastern coast of New South Wales on
the same day that it reached our shores, viz., the 15th August; but there it rose much
higher, and also ebbed and flowed every hour, according to the newspapers, which, to
say the least of it, is a very remarkable and perhaps unaccountable feature. Here in
Tasmania it did not appear to ebb and flow in that manner; it struck the land and shortly
subsided. About ten years ago a similar phenomenon was observed as in the present
instance, but of a more striking character, at New Town Bay, where, owing to the
configuration of the land, the wave becomes suddenly interrupted, and its waters
consequently accumulate. On that occasion Dr. Milligan, who was then secretary and
curator to the Royal Society, was appealed to through the press, as well as other
scientific observers, for an explanation of the fact, but the appeal was in vain. It was
about that time — shortly afterwards, if | mistake not — that a distinct shock of earth-
quake was felt in Tasmania, which, according to many, displaced furniture and broke
crockery in many instances. But as the shock occurred in the dead of night the majority
of the inhabitants were insensible to it. One other slight shock is said to have been felt
about four years ago. About fifty years ago a most decided and alarming shock was
experienced in Tasmania, and which is in the memory of many of our old colonists.
It occurred on a Sunday morning during the hours of divine worship, and so alarmed
the congregation in St. David's Cathedral that numbers rushed out in terror. | mention the
instances of terrestrial disturbance to show that this part of the globe, at least, is not
quite in accordance with the great poet's statement of — "Thou sure and firm set earth."
Within fifty years, it will thus be seen, that no less than three earthquake shocks have
been experienced in Tasmania, and two oceanic disturbances....... It is no wonder, then,
that anything which tends to remind us of that central cauldron over which we dwell in
fancied security — even though it be by a tidal wave, should bid some pause, and
seriously reflect upon the uncertainty of human existence, and the transient nature of all
things. — S. H. W.

Advocate Wednesday 24 June 1931, Page 4.
TIDAL WAVES
And Earth Tremors.
(By H. Stuart Dove.)



Among the papers left by Thomas Hainsworth is one describing that rare occurrence in
these latitudes — a tidal wave. That which struck our Coast was, it is true, only a small
one, but on the New South Wales coast it was much higher, and is said to have ebbed
and flowed every hour—a remarkable feature. There is no doubt that it was due to
submarine volcanic action, for as the writer says, the sea-bed, although veiled from our
sight, is often the scene of greater volcanic disturbances than the dry land. Not long
previously a great wave had struck the Pacific Islands, with much loss of life, and New
Zealand had experienced several. About ten years before the one on this Coast there
had been a similar visitation, but of a more striking character, at Newtown Bay, in the
South. About the same time a distinct shock of earthquake was felt, which displaced
furniture and broke crockery. The writer says that about 50 years previously a very
alarming shock had been experienced one Sunday morning during church hours, which
so alarmed the congregation in St. David's Cathedral that many, in terror, rushed out of
the building.

Three Shocks in 50 Years.

These instances show that the surface of the globe is by no means in accordance with
the poetical statement, "Thin sure and firm-set earth," for within 50 years three earth-
shocks had been experienced in our island, and two oceanic disturbances.

Evidences of great volcanic activity occur in the nearest mainland State Victoria. Since
the island-continent rose from the deep lava burst from numerous vents, overflowed her
plains, and coursed down her valleys, as shown by the presence of numerous blocks of
trachytic, vesecular stone. Here in Tasmania, too, evidence of former volcanic action is
frequently met with by those who have eyes to remark these phenomena.

A fine instance of an old volcanic vent occurs at the disused quarry in Best street,
Devonport, where can be seen the spokes of solidified lava radiating from the centre of
discharge. Much the same is visible in the basalt quarry near the sea at Burnie.

[It would be interesting to know whether any old Coastal resident recollects the tidal
wave described above. -H.S.D.]

In 1868 and 1877 great earthquakes in Peru/Chile generated Pacific-wide tsunamis that struck

the eastern coast of southern Australia including Tasmania and New Zealand. Perhaps they are

the ones referred to in this article — a reminder that tsunamis may be a concern for some east

coast communities.

The Mercury Wednesday 16 September 1868, Page 2.

ROYAL SOCIETY.
The monthly meeting of the Fellows was held at the museum last evening, Hon. R. Officer,

Esq., in the chair.

The SECRETARY read the following report forwarded by J. Boyd, Esq., on the remarkable

effect produced by the tidal waves of the 15th August at Long Bay, Tasman's Peninsula.—
Port Arthur, Tasman's Peninsula,
17th August, 1868.

Sir,—A remarkable phenomenon of tide having visited the shores of this peninsula, the
direct cause of which is at present unknown to your correspondent, ....without further

speculating on what might probably be the cause, | take the liberty of furnishing you with a
detail of the particulars as observed by several eye witnesses at Long Bay, and are as
follows :—



On Saturday, the 15th instant, at about nine o'clock, a.m., the condition of the tide was low,
the dry strand showing for 200 yards from the ordinary full tide mark on shore. Several of
the prisoners who were employed in bringing shingles from the bush to the jetty, observed,
what they mistook to be a heavy swell on at sea, a huge tidal wave coming down the strait
from the Brown Mount, towards Long Bay. At the time of its being first observed, it was
about three or four miles distant. Not apprehending any approach of danger, they continued
their employment carrying the shingles they had brought, from the waggon, and placing
them on board a launch moored to the jetty. While engaged in this operation, the shallow
waters of the bay received an impetus, and were propelled towards the shore at a speed of
between eleven and twelve miles per hour, the water in the bay then gradually and rapidly
increased, spars were washed in, and several large gum logs, by no means a buoyant
description of timber, one of which was ten feet long, diameter, four feet nine inches, and
weighing at the lowest estimate three tons, were washed in, while only half the diameter of
some was submerged, and the one of which | have given the dimensions, was driven in
rapidly, while only three fifths of its diameter was covered. Logs that had become bedded in
the sands, and remained there for years undisturbed, were forced up and drifted in. A
launch of forty tons burden was anchored in the bay, and lying head to sea, was driven in,
dragging chain, cable, anchor, &c., for a distance upwards of 100 yards. The men
employed in unloading the waggon at the jetty, seeing the rapidity with which the tide
continued rising became alarmed, and as any attempt to reach the shore by running up the
jetty was futile, they were directed by their overseer, Mr. Hawkins, to jump into the launch,
which was securely moored to the jetty by five-eighths cable chain, and had just complied
with the order, when the small T on the north side of the jetty gave way, and was washed
in.

In the meantime, the current or tide meeting with an abrupt interruption from the
embankment of the shore, altered its course, and swept round from the south end of the
beach to the north in a stream of about 50 yards broad with amazing velocity, carrying 45
yards of a substantially built jetty entirely away, bottom logs side plates, sleepers iron rails,
&c., &c., were swept clean away and deposited 25 yards out of the direct line; and had that
part of the jetty been built much stronger, it could not have resisted the force of that current.
The water having speedily risen above the embankment, rushed on inundating the land for
60 yards beyond, and two feet above the level of the highest tide mark known to any of the
longest residents on the peninsula. The water having reached this point and acquired a
perpendicular height of seven feet from the low water mark, in the short space of four or five
minutes, now receded instanter, with equal velocity, and the same rushing sound that
characterized its coming in, sweeping with it logs, spars, launch, &c., &c., seaward, to a
distance considerably beyond where they were removed from, and leaving the strand part
600 yards long from the shore, allowing a decline towards the bed of the sea, at the rate of
nine inches to the 100 yards, would show a depression of three feet of water below the
water mark of the previous low tide. The waters of the bay thus suddenly rose seven feet,
and lowered ten feet. The time that elapsed from the first appearance of this tidal
phenomenon until the waters of the bay were again settled, was no more than 15 minutes.
The surface of the water was perfectly calm, presenting no appearance of commotion,
beyond the protuberance of the wave. The morning was fine, and as far as the horizon was
visible, no indication of any atmospheric agency likely to produce such a result was
apparent. The coxswain, Mr. Chadwick, who has observed the tides which have visited
these shores during the last 14 or 15 years, states that it is the most remarkable tide he has
ever witnessed here, but he is unable to imagine the actual cause from which it originated.
Several of these waves washed upon the shore at irregular intervals during the day, and up
to a late hour on Saturday night, the last of which exceeded the height of the one | have
described, but came in and went out more calmly leaving the one | have described the most
remarkable of the whole.



| have, sir, the honor to remain,
Your humble and obedient servant,
FREDERICK A. KEITH,
J. Boyd, Esq., J.P. Overseer.
Civil Commandant.
1877 05 09 Chilean Earthquake - Tsunami observed Port Davey

The great Chilean earthquake of 1868 was followed by another great earthquake on 9 May
1877, the consequent Pacific-wide tsunami observed along the SE coast of Australia and even
at places like Port Davey, note the duration of the wave train — 24 hours and the period, about
an hour.

The Mercury 18 June 1877, Page 2.

On the 11th of May a tidal wave was experienced. The water receded so low that the
anchors and chains were seen on the bottom, and half-an-hour afterwards it was up to
the houses. This lasted for 24 hours.

1883 Late August, Krakatoa eruption

The incredible volcanic eruption and caldera collapse of Krakatoa in Sunda Strait generated a
global tsunami, 2m waves along the northwest coast of Australia, significant along the southeast
coast and noticeable for more than 24 hours at Franklin near Hobart.

Launceston Examiner Friday 31 August 1883, Page 2.

TIDAL DISTURBANCE.— From our southern contemporary we learn that a curious tidal
disturbance occurred at Franklin, Huon, on Tuesday and Wednesday. An inrush of water
occurred, five knots an hour faster than the usual rapid rise and fall, and there has been
mud upheaved on the flat in Crowther's Bay. Several mounds of mud there are 3ft high.

1885 01 06, North Coast
Geelong Advertiser Thursday 15 January 1885, Page 3.
TIDAL WAVE ON THE TASMANIAN COAST.

On Tuesday, the 6th of January, a rather remarkable tidal wave occurred on the north
coast of Tasmania (reports the Launceston "Examiner"”). On that day it was high tide
about noon, and somewhere after that time a wave from 3ft to 4ft high, ran into the
Leven, jostling the vessels that were lying at the wharf against each other, and in its
reflux causing one to break adrift; it also knocked over several stacks of timber that had
been placed along the edge of the river ready for shipment. The same action was
observed at other ports on the coast, but on a modified scale; and Captain Burt, of the
schooner Trader, which arrived at the Leven in the afternoon, said he felt the unusual
wave out at sea. The time of the occurrence is given by several masters of vessels as
half-past 2 p.m. It appears not to have been felt east of the Forth, as the master of the
Victory, which was lying in the Don, states he did not notice anything unusual. At the
Emu River, near Emu Bay, the wave rushed in with terrific force, completely covering the
wharf to which the small vessels are moored, breaking two of them adrift. The schooner
Florence Elliott was washed on a bank further up the river than the wharf, whilst the
Berean broke adrift from the wharf, and as the water fell again she drifted out of the river.
Besides this several pieces of timber were washed off the banks of the river. At the river
Forth the water rushed in and carried away logs of about 10cwt. from off the bank of the
river, but did not do any material damage.

1936 04 12 Melbourne Heads — Rogue Wave?



Narandera Argus and Riverina Advertiser Friday 17 April 1936, Page 3.
TIDAL WAVE SWEEPS FOUR PERSONS FROM SHIP

A tremendous tidal wave broke over the interstate liner, the S.S. Nairana, as she was
entering the Melbourne Heads from Tasmania on Sunday morning, resulting in the deaths
of four persons— three being swept overboard and one crushed against the decking — and
injuries to a large number of others including members of the crew. Almost indescribable
panic and confusion reigned until it was realised that the vessel was not foundering, and it
was only the calmness, of the crew that prevented many more being hurt in the mad rush to
reach the decks.

1924 06 26 Macquarie Island Tsunami
The Horsham Times Friday 11 July 1924, Page 8.

TIDAL WAVE. Travelling at the rate of 464 miles an hour, a tidal wave, raised by an
earthquake near Macquarie Island, reached Sydney in less than four hours on Tues-
day. Macquarie Island is the seat of the recent big earthquake. It is 1740 miles from
Sydney. ....... The first wave from the Macquarie earthquake was noticed on 26th June,
at 8.30 p.m., in Sydney, and a slow succession of these tiny waves went on till 4 a.m.

Trove is limited to pre-1955 newspapers so there is no easily found information on the effects of
the 1960 Chilean earthquake in Tasmanian ports but we expect they were more profound than
either of the earlier tsunamis mentioned.

EARTHQUAKE HAZARD ASSESSMENT

One of the defining decisions made in hazard assessment is choosing the source zone map
from the known distribution of past earthquakes, guided if possible by the geology. Moore and
others (2015) recently published a geological map of the Tasmanian region on which we have
superposed the historical seismicity (Figure below). The island is a conglomerate of blocks of
different ages, Precambrian in the west and on King Island to Devonian in the northeast
including Flinders Island, their boundaries reasonably clearly defined. There is no obvious
correlation between seismicity and age of basement blocks, nor in most cases with the
boundaries between them including the continental/oceanic crust boundary so clearly defined by
the bathymetry. The earthquakes seem to have occurred principally across the northern half of
the island, the large earthquakes (M=6) all in the northeast. There are no known active faults in
Tasmania. My conclusion is that it would be difficult to defend any zoning based on the geology.

Naturally a hazard map will reflect the
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In their most recent assessment of :
earthquake hazard in Tasmania (Leonard and others, 2014) the authors explained: Using the



spatial analysis we divided the Australian continent into 4000 square cells of 55 °— 55 km and
counted the number of events in the declustered catalog (approximately 2400 earthquakes
since 1 January 1965 with M =3:0) in
each cell.
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Figure 24 Part of the zone map published by
Leonard and others, 2014 covering Tasmania
for the 1965 - 2010 period). The colours
indicate the smoothed spatial density of the
declustered earthquake catalogue. | -

Figure 25 Magnitude—frequency statistics for
zone 11 (from Leonard and others, 1914).
The dashed blue lines are the z1s.d.
uncertainties in the modified least squares
estimate. The b-value from maximum
likelihood estimate (red), least squares
(green), modified least squares (blue), b=1

(grey).

The largest earthquake considered by
Leonard and others, 2014) in computing
the ‘b’ value in the modified least squares

Number (log N)

method for zone 11, is about ML4.7, a

magnitude unit lower than observed. It is surprising that by removing the largest earthquake, ML
5.3, results in a lower ‘b’ value (blue) than with it included (green). The very high seismicity in
NE Tasmania, most of it pre-1965, has been all but been ignored which is reflected in the
exceedingly low hazard computed by them in the northeast of Tasmania and Flinders Island.

The hazard at intraplate Vancouver Canada is dominated by a subduction zone earthquake that
happened more than 300 years ago, pre-historic, whereas in the historic period the highest
intensity is a bare MM6. Similarly, hazard at Christchurch NZ was dominated by interplate
earthquakes in the last Loading code but the city was severely damaged by an intraplate
earthquake, smaller than three of those off north-eastern Tasmania in 1883-1892.

The hazard map for Tasmania must be re-computed using all the data available.
DISCUSSION

Messrs. Biggs and Shortt endeavoured to locate large earthquakes of the swarm using time
differences, and argued whether they originated at a point or were associated with New
Zealand; without the benefit of knowing the velocity of seismic waves, and trying to work with
timing which was manifestly inadequate for the purpose. In this paper we chose to use intensity
rather than time difference and arrive at one answer to their dilemma: the swarm was distributed



over hundreds of square kilometres rather than just at a spot. Knowing what we now know
about plate tectonics we can also discount any causal relationship with the tectonics of New
Zealand.

Why some the earthquakes discussed here have been forgotten is hard to fathom although the
economic depression and two world wars followed the 19" century sequence off the NE coast of
Tasmania. This earlier sequence had drawn international interest, well before Tasmania finally
acquired a seismograph network to systematically record such events, thanks to the energy and
foresight of Professor Sam Carey at the University of Tasmania. Unfortunately, the current
seismograph network is no longer supported by the Tasmanian government and data from it are
not routinely published though available on request.

Hopefully, there are no more ‘surprise past earthquakes’ in Tasmania greater than magnitude
5.0, at least onshore, and the events listed here will fill the gap in the earthquake database
between the late 19" century earthquake storm and the modern era of seismographic
monitoring, bar the years 1955-1958. Another search when more newspapers have been
digitized should lower the magnitude threshold further.

More thought will have to be given to the weighting of hazard between eastern and western
Tasmania, tempered by the thought that future earthquakes in Tasmania will no doubt bring as
many surprises as did the historical ones and the paleo-seismological evidence. Source zones
based on regional or global models or different time periods will obviously give very different
results but to do the regional model well, we need as long a database as possible. The latest
published hazard map needs drastic revision.

Being prepared for disasters is an obvious lesson of this plunge into history; if we site, design
and build to withstand earthquakes as we do routinely for rare floods and occasional strong
winds and tsunamis then we will have fewer disaster to respond to, and a lower ultimate cost to
society.
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APPENDIX 1 EARTHQUAKE SHOCKS IN TASMANIA DURING THE YEARS 1883-1884.
by Commander Shortt, R.N., Meteorological Observer

ROYAL SOCIETY OF TASMANIA. ABSTRACT OF PROCEEDINGS,

NOVEMBER 17, 1884. The Mercury Saturday 29 November 1884, Page 6.

The monthly meeting of the Royal Society of Tasmania, the last of the present session, was
held on Monday, November 17, His Honor the Deputy Governor (Hon. W. L. Dobson, F.L.S.) in
the chair.

This paper contained a list of the various shocks felt and noticed at the various stations
throughout the island during the years 1883-1884. The object of the paper was to afford the



member's of the Royal Society an opportunity of learning the way in which the earthquake
shocks were recorded at the meteorological office, and to furnish a summary of the information
to be deduced from a study of the records as a whole. It was pointed out that a very large
number of shocks (over 1,000) had been felt, but that none of them were severe, and that the
reports are tabulated with the time, etc.,, of each shock, and an attempt was made to
demonstrate the probable centre of disturbance. It was found that there were discrepancies in
the reported times of various shocks, but, on consideration of a considerable number of shocks,
it is shown that the slighter shocks were only felt in the N.E. part of Tasmania and adjacent
islands, while the severer ones, which were felt over a wider area, affected St. Mary's, Gould's
Country, Kent's Group, etc., before they did Launceston, Hobart later still, and South Victoria,
with Gabo Island, afterwards. Various sources of error were pointed out as liable to cause
discrepancies, and the various subjects for investigation in reference to the shocks were also
alluded to. Finally, a short reference was made to the various theories in connection with
earthquake phenomena, and it was strongly urged that further and more careful observation
was required before any theory could be satisfactorily established.

A further explanatory paper on the same subject by Mr. J. C. Ross, B.Sc, F.G.S,, illustrated by
models and diagrams, showing various rough forms of seismometer, by the use of which the
tremors or shocks might be more accurately recorded. The forms described were such as from
simplicity of construction were suitable for use by untrained observers, such as blocks of wood
of various sizes to be displaced by the shocks, basins containing treacle or other viscid liquids,
etc.

Where did the earthquakes originate? — Mr Biggs view in 1886.
Launceston Examiner Saturday 19 June 1886, Page 2.

The eruption at Mount Tarawera commenced between 2 a.m. and 3 a.m on the 10th inst., and
the fact that at 11.50 p.m. on the 9th inst. an earth tremor, accompanied by a low moaning
sound from the east ward, was experienced in Sydney, while at 4.26 p.m. on the 10th four or
five distinct though very slight vibrations were recorded at Launceston, by Mr. A. B. Biggs,
naturally again directs attention to the possible connection between the earth tremors
experienced in Tasmania during the last three years and known centres of volcanic activity.
Two theories put forward and discussed at various times, through the Press and at meetings of
the Royal Society at Hobart, attracted considerable attention. Capt. Shortt, the Government
Meteorological Observer at Hobart, contended that the centre of seismic disturbance was about
90 miles to the eastward of the N.E. Coast of Tasmania, and that the depression in the sea
bottom, which slopes to a depth of 2000 fathoms between this colony and New Zealand,
presented an effectual barrier to vibrations from volcanic centres in the latter colony travelling to
Tasmania. This theory was supported by Professor Milne, of Japan, who holds a premier
position in seismology; and who coincided in the idea that the seat of the numerous earth
tremors experienced in Tasmania in 1883-4-5, was near the edge of the 2000 fathom line off the
N.E. Coast of Tasmania. Mr. A. B. Biggs, of Launceston, who has devoted much time and
labour to recording and studying the remarkable series of earth tremors that, suddenly
commencing in the end of May, 1883, were experienced at frequent intervals up to the
beginning of 1885, when they gradually became both feeble and rare, put forward as early
as July, 1884, a theory which met with much criticism and little support, but has been stoutly
upheld by its author up to the present. A severe tremor that occurred on the 13th of July, 1884,
which was widely felt in Australia, forced him to abandon a preconceived opinion of a local
centre close at hand. His calculations upon the great distance and particular duration of the
focus of all the severe tremors experienced up to that date forced him by the irresistible logic of
a careful and mathematical investigation of the time curves to attribute the disturbance to more
distant causes and his belief in the theory then put forward was strengthened by subsequent
investigation. Nine days only after the shock of July 13, 1884, Mr. Biggs stated that the nearest
focus he could find for the synchronous time curves was Mount Egmont, on the west coast of



New Zealand. The focus of a subsequent severe tremor on 10th September of the same year he
located about 500 miles east of Cape Howe. In June of the following year he expressed his
conviction that the tremors were due to, first, the vibrations from distant centres of volcanic
activity, and secondly minor forces, comparatively local, excited into sympathetic activity by
some distant or general disturbance. The theory of one fixed centre for all was not supported by
his calculations and deductions, and the minor tremors at least seemed to proceed from
different directions. Statistics showing the connection, in point of time, between earthquakes in
Java, ltaly, Asia Minor, Portugal, England, Syria, Spain, Persia, Algiers, etc., during 1883-4-5,
were given in support of his theory, which Mr. Biggs put forward in a very modest manner for
consideration, without presuming to dogmatise. The theory met with much adverse criticism,
indeed for a time Mr. Biggs might be said to have stood alone. It must, however, be gratifying to
him from a personal as well as a scientific point of view to find that his opinions are now being
adopted, and that Mr. R. J. Ellery, Government Astronomer of Victoria, who at first opposed the
theory, has now expressed his opinion that the various shocks and vibrations that have been
experienced in Tasmania and the southern coast of Australia have only been premonitory
symptoms of an outbreak which should have been expected at the nearest volcanic centre, viz.,
the scene of the recent outbreak in New Zealand. Mr. Ellery now states there is without doubt a
line of "volcanic weakness" tending from East Bank Straits, north-east of Tasmania, to New
Zealand, and the disturbances which have taken place indicated that an outbreak was pending.
He also regards the volcanic action in the area referred to as being distinct from eruptions which
have taken place in other parts of the globe further north. Additional support is given to Mr.
Biggs's theory by the coincidence between the cessation in the early part of 1885, after nearly
two years' duration, of the singular series of outbreaks of volcanic forces in Europe and Asia,
and the gradual cessation of the earth tremors experienced in Tasmania during the whole of
this period of disturbance. The attention, however, which the recent outburst in New Zealand will
attract from scientific observers throughout the world will tend to throw further light upon the
subject, and meantime it is satisfactory to note that Dr. Hector, the Government Geologist in
New Zealand, considers that sufficient safety valves are now open in the North Island to prevent
a recurrence of the disastrous explosion of last week.

APPENDIX 2 EARTH MOVEMENTS IN AUSTRALIA
By Professor John Milne, of Tokyo, Japan
THE ARGUS, Saturday, October 10,1885

Now for a few words about the more violent movements which we call earthquakes. Since
April 1883, hundreds of these disturbances have shaken the eastern portions of Tasmania.
Many of these movements have made themselves felt in Victoria, whilst one or two have been
propagated even as far as New South Wales. General accounts of these phenomena,
accompanied with many details, have already been published by Commander Shortt, R.N., Mr.
A.B. Biggs, and Mr G.S. Griffiths. The first named gentleman possesses a very complete list of
these disturbances, which, so far as it has gone, shows that they commenced gently, gradually
became more and more numerous, until at last their frequency reached a maximum. From this
time they have been on the wane, both as to their numbers and their intensity. It is to be hoped
that this list may shortly be published. In itself it tells us of the birth, the vigorous manhood, and
the decline of a seismic area, and it would undoubtedly form a valuable addition to seismological
chronology.

From the various investigations which have been made, it appears that there is a line of
weakness in the earth's crust running parallel to the eastern coast of Tasmania. From time to
time, whilst sinking to a state of equilibrium, this line gives way, first at one point and then at



another. Each of these movements is announced as a series of tremors which now and then
may be accompanied by one or more violent lurches. If this is a correct view to take, then in a
few years it is possible that actual stability may be reached, and the earthquakes of Tasmania
and Victoria become tradition of the past.

A second view is that the disturbances are directly connected with the capillary intrusion of
seawater to volcanic foci, consequent on which there are explosions and ruptures along the
above mentioned line of weakness. Be it as it may, it is certainly remarkable that the greater
number of earthquakes in the world occur in volcanic countries, but not actually at volcanoes.
They usually originate on or near the foot of a slope beneath deep water. Eighty per cent of the
earthquakes in Japan have such an origin. The great earthquakes of South America, which are
sometimes propagated to the shores of this colony as a series of sea waves, originate beneath
the deep water off the western coast of that continent. Many of the earthquakes of New Zealand
have originated beneath the ocean at the entrance to Cook's Straits.

APPENDIX 3 REMARKS ON THE RECENT EARTHQUAKE SHOCK.
BY S. H. WINTLE.
Launceston Examiner Monday 8 March 1880, Page 2.

Having received several communications respecting the recent earthquake shock, | will avail
myself of the privilege offered by the columns of the press to reply to them in detail, as my
leisure is limited, and the subject is one of public interest. It has been remarked by one of my
correspondents, that "the force of the shock varied very much throughout the island," and
suggests that "this may be due to certain geological conditions." In the first place the intensity of
the momentum varied so much in different localities that throughout this district of George's Bay,
it was not felt in the slightest degree. This also applies to Gould's Country and Thomas Plains.
In explanation of the exemption of this part of the island from the oscillatory movement, | venture
to observe that the vera causa may be traceable to the fact of this district being occupied by
granite. It is well known that certain substances convey force and sound much better than
others. In a district where sedimentary rocks are extensively developed both in superficial area
and depth—such for in stance as slate, limestone, and sandstone —it is only reasonable to
expect that motion, having its origin in telluric disturbance, would be more strongly felt than in
one where a solid, compact, amorphous rock, like granite, solely obtains, and which is accepted
as the normal solid matter of the globe, from which all stratified or sedimentary formations have
sprung. On referring to the different reports of the various newspaper correspondents who have
therein recorded their impressions of the shock, as well as those of other persons in the same
district, it will be found that where the oscillatory movement was the strongest, there the
stratified formations are well developed, and where it was feeblest, or not manifested at all, the
crystalline granitoid formations preponderated. At Mount Bischoff, for instance, it is reported as
not having been felt, while at the locality known as Rouse's Camp, distant 3 to 4 miles from the
scene of mining operations, it was plainly experienced. Now Mount Bischoff is essentially a hill
of eruptive granitoid rock; its sides being flanked here and there with vestiges of the lower
members of Silurian strata. At the spot where the wave of disturbance is said to have been
made manifest, these strata have an unknown thickness, and are overlain by crystalline
prismatic basalt, having a pentahedral structure and which extends to the North West Coast.
This crypt, or covering of basalt, would act a similar part to the crystal line slates and limestones
as a conductor of force or motion, and hence it is found, where such geological conditions
prevail, the oscillatory movement was felt the most. In the southern part of the island, where the
sedimentary formations of the coal measures are extensively developed in conjunction with
eruptive and intrusive trap rocks, the shock, it would appear, was felt at its maximum. So also in
the midland districts, where like geological conditions prevail. At the West Coast were also
stratified rocks of Silurian—or at any rate of Palaeozoic age abound, it is reported as having been



equally severe. The inference to be drawn from these data is, that certain geological conditions
materially influence the transmission of an earthshock. In advancing this view of the question, |
wish it to be put forth more as a theory than as an incontestible argument. Assuming the data to
be correct, as based upon the reports of correspondents from different and widely separated
localities, the conclusion that will inevitably be arrived at by logical inductive reasoning, will
harmonise with what | have advanced. There is a growing belief among the more advanced
natural philosophers of the day, that telluric activity is greatly on the increase. The geologist, in
studying the history of the earth as recorded in its stony pages, learns how much of its present
physical aspect is due to telluric catastrophism which occurred countless ages ago. He also
knows that there is no actual stability in Nature, for change may be said to be the life of matter.
But this change works in obedience to a fixed law, and has its times, or periodicity. Inductive
philosophy, by which we reason from the known to the unknown, teaches the existence of what
I may call the law of resumption—that which has been, will be again; and hence this increasing
unrest of the surface of our planet is not devoid of meaning. That indefatigable and careful
observer, the late Rev. W. B. Clarke, of New South Wales, has recorded between one and two
hundred earthquake shocks in Australia during the period of his residence, embracing a period
of thirty-nine years. The forces which produced by catastrophic convulsion the Andes, the
Himalayas, the Apennines, the Australian Alps, and Tasmania's mountain system incalculable
epochs ago, are still in existence in the womb of the earth, although in, it may be said, a latent
form, and are ready at any given unknown time to assert their re-constructive agency. | cannot
convey my meaning better, perhaps, than by quoting a passage from my contribution to the
Australasian in May last, entitled the "Cosmical Forges of the Past." " We have seen what
stupendous modifications of the physical aspect of the earth's surface have been effected by the
former agent (water), and still more extensive alterations by the activity of pent-up subterranean
fires. Hence the inference to be drawn is plain. The resumption of such activity is only a
question of time, but who shall say when that time may come? The geologist sees how at
different periods the earth has been inhabited by various and diverse forms of life under diverse
fitting conditions—how whole races have, as it were, held dominion, fulfilled their destiny, and
perished, and passed away, to prepare, possibly, by a wise preordination the way for the advent
of man. He, too, in obedience to the immutable law of change, has his destiny to accomplish
during an unknown period, while fitting conditions for his existence shall last, and in turns when
another reconstructive telluric catastrophe occurs, make room, for aught that may be said to the
contrary, for even a race of higher intelligences. " It may, as a set-off to this argument, be
contended by some reasoners that although the number of recorded instances of volcanic or
telluric disturbances of the present day strikes us with intense force, such disturbances may not
actually be more numerous within a given period than they were during a like period of the past,
when there were not the facilities that exist now for recording their force and occurrence. Such a
view of the question is entitled to some weight. But at the same time it will be found by a careful
study of the published records of this terrestrial unrest for the last ten years, that during the
latter part of that term such records show a rapid increase." There is one other view of this
question which claims consideration, and it is this, that the frequency of these earth-throes of
late years would indicate less liability to serious, wide-spread catastrophe, such as
characterised telluric activity in aforetime, than if such manifestations were fewer in number;
thus acting much on the safety-valve of the steam engine. Be this as it may, they teach us the
great fact that the remodelling element of the earth's crust is still active beneath our feet, and
possesses, for aught we know to the contrary, the same force as of old.

APPENDIX 4
EARTHQUAKE SHOCKS IN TASMANIA. PART II.
Br S. H. Wintle, F.L.S., &c.



The Australasian Saturday 15 March 1884, Page 3S.

Not the least remarkable feature in connexion with these terrestrial movements is that they
seem confined to such a limited area, along the east coast and north-east coast of the island,
and the islands in Bass's Straits. For every shock that has been felt, or at least recorded, in the
southern part of the island, there have been twenty felt in the northern and north-eastern parts,
while the western districts seem to have been almost entirely free from them. Tasmania at best
is only a small island, and this fact makes the phenomenon all the more remarkable.

Among the theories which have been propounded to account for these terrestrial
disturbances is one that ascribes them to being the result of volcanic activity at Java. That this is
untenable in the extreme | will endeavour to show. In the first place, it would be doing violence
to the law of dynamics to contend that a movement, the result of an eruptive force, could travel
in other than straight lines from the centre of such matter displacing force, and, therefore, were
a straight line drawn from Java to the centre of the island of Tasmania, it would be found to pass
through Dampier's Archipelago. West Australia, skirting the western part of South Australia,
through Port Lincoln, the Great Australian Bight, and through the western boundary of Victoria
and King's Island, in Bass's Straits. Consequently, a vast extent of intervening territory would be
affected to even a greater extent than Tasmania, which is comparatively so remote from Java,
for the reason that the disturbing force would decrease in intensity in the exact ratio of the
squares of the distance. But the reverse is the fact; for, even Victoria, which is the nearest
intervening territory to Tasmania, is exempted from earthquake shocks felt in Tasmania, and we
never hear of them in West Australia occurring simultaneously, if they occur at all. And, again,
what still further goes to show that there is no immediate connexion with the disturbed centre of
volcanic activity in Java and the island of Tasmania is the fact of these earthquake shocks
having been experienced in Tasmania a considerable time before the terrible explosion
occurred in the former locality. Those persons who have promulgated this theory of connexion
with Java seem to imagine that there is direct connexion existing between all known centres of
volcanic activity in our planet. This idea is entirely opposed to the belief entertained by the
foremost students of geologic science, which is, that there are certain belts or zones of volcanic
action, some active, others latent or dormant, and independent of each other, scattered over the
face of the globe.

What might tend to suggest this theory of intimate connexion between the seats of igneous
activity is the fact of our planet being at the present time in a remarkably disturbed state. Never,
perhaps from the dawn of the historic period was it shaken by these deep-seated forces to the
extent that it is now; for, from nearly all civilised parts of the globe accounts reach us of these
terrestrial throes. Much, however, may be said of the facilities of communication between
remote countries which electrical science has conferred upon us, by the result of which, as soon
as an earthshock is experienced in any part of the globe which boasts the blessing of
telegraphic communication, it is flashed to the most remote countries with which it is connected
by the metallic tie. If during former periods of human history, the earth laboured under these
pent-up forces to the extent that it does at the present time, the means of recording and
disseminating the fact were much more limited than now. However, we can only deal with what
we know, and the knowledge of what is taking place at the present time is not calculated to
inspire confidence in the stability of the crust of the earth on which we dwell.

Another theory which seems to have gained ground among some speculative minds is that
these phenomena are due to disturbed terrestrial magnetism; but as my friend Mr. A. B. Biggs,
of Launceston, to whom | referred in a former contribution, remarks, in in the way of addenda to
his meteorological report in the Launceston Examiner, of the 7tn inst. —"If these terrestrial
disturbances are due to electricity, i.e. disturbed equilibrium of terrestrial magnetism, they would
imply extraordinary modes of departure from the ordinary mode in which the subtle force
manifests itself. In connexion with such abnormal development we should look for
thunderstorms, unusual displays of aurora, derangement of telegraphic communication, and



probably sad destruction among ship- ping. This statement has at least the merit of sound
logical inference, for with the atmosphere, so with electricity. Let the balance of the air be
destroyed, and the gale or the hurricane is the result of Nature's effort to restore that balance,
and the same applies to electricity.

From the latest accounts it would seem that earthquake shocks have been increasing in
severity, if not in number, during the last month in Tasmania. No data that can be considered as
having a practical value has yet been obtained there to show the rate at which the seismic wave
travels. The time of transit, there can be but little doubt, depends much upon the geological
structure of the country. It is not unreasonable to suppose that a tract of country occupied by
granite would be affected by a seismic wave to a greater extent than one where stratified
formations obtained, especially when those stratified formations are not of a highly transmuted
or crystalline character. This is borne out by the fact that in the more mountainous parts of
Tasmania, where granite is the prevailing rock, alternating with patches of inclined metamorphic
strata, the force of the seismic waves is felt more than where sedimentary formations abound.
For instance, all along the east coast and north-east coast of the island, for a maximum distance
of 60 miles inland from the coast westerly, granite is the prevailing rock, and the area so
embraced constitutes the tin districts. In the midland districts, where the granite is overlain by
probably thousands of feet of upper and lower coal-measure strata, consisting of shales,
sandstone, clays, and the mudstone and limestone series, the shocks seem hardly to make
themselves manifest. Up to the present time, fortunately, no fissures or dislocations of the
earth's crust have resulted from these telluric disturbances in Tasmania as far as known. As a
role, fractures and dislocations always occur in directions more or less transverse to the wave
path. Overthrow or projection, on the contrary, always takes place in the line of the wave path,
or in the vertical plane passing through it.

By the latest advices from Tasmania it appears that the severest shocks yet felt there
occurred on the morning of the 15th February, at half-past 9 a.m. and that the seismic wave had
a direction from east to west, with a loud, prolonged noise. The account further states that a
slight shock was experienced at Hobart at the same time. It would appear that it was most
severely felt at St Mary's, on the east coast of the island, distant from Launceston about 65
miles. St. Mary's is bounded on three sides by lofty hills. This, then, is the first time within my
knowledge that a shock has been recorded in Hobart occurring simultaneously, or nearly so,
with one in the north of the island. We also learn that the course or direction of the seismic
waves is changing from north and south to east and west, and, further, that they are
approaching Victoria, for it is reported that Gabo Island has been shaken with one—indeed, that
they are beginning to make themselves felt in this colony | can affirm, for on the evening of 18th
of February, at 8.17 a.m., as | was sitting quietly in a room at Fitzroy-parade, | distinctly felt a
slight seismic wave having three undulatory motions pass in a direction about north-west by
west, yet | did not detect the usual rumbling sound, but that may have been drowned by the
noise of passing vehicles.

Notwithstanding that so much has been written on the subject of earthquakes—not
withstanding all the accumulated data—the result of long, patient observation and reasonings
thereon, by the master-minds of physical science, to which the student of our earth has every
means of access, the vera causa of these phenomena is still involved in much mystery, and
therefore all theories thereon belong to speculative geology, which relates to the actual
condition of the centre of our globe—a knowledge which it has not yet been given to man to
acquire, and it is more than probable that it never will be given to him. That these too often
destructive oscillations and movements in the crust of the earth which we inhabit are due to
deep-seated forces striving to get vent, whether such forces consist of gas, or vapour, the effect
is still the same. Reasoning by analogy, it must be one or the other of these permanently elastic
fluids, but whether the heat necessary to their expansion to the extent of disrupting the crust of
the globe is derived from a central cavity of igneous activity, as some theorists suppose, or from



local volcanicity nearer the surface, is a question that remains for the future to solve. Under
circumstances such as these, which do not admit of contradiction, it is advisable to be simply
content with describing the results of such terrestrial phenomena instead of propounding
theories for which there is no positive data.

| took occasion to point out through the columns of The Australasian in May 1879, in some
papers under the heading of " The Cosmical Forces of the Past," to what an extent Tasmania,
and also Victoria, had been the theatres of volcanic catastrophism, the former colony viz., the
paleozoic period and the latter part of the Cainozoic period or tertiary—how, during the first -
mentioned epoch, mountain heights of granite which had disrupted the older sedimentary rocks
and left them resting on their sides in acute anticlinals, had been in their turn disrupted by
plutonic greenstone which had overflowed the granite, and frequently overflowed much of the
sedimentary formations, and also how, during the miocene tertiary period, another terrible
outburst of molten rock matter occurred, which converted valleys into plains by filling up the
inequalities with basaltic lava—i.e., the bluestone of Victoria. The scale on which these volcanic
outbursts took place —the terrible grandeur of these terrestrial eruptions of molten rock matter—
overwhelms the mind of the geologist in contemplating the eloquent evidences which confront
him on every hand. | contended that, that what had taken place in the remote past (remote only
by human computation of time based on passing events) would be repeated in the future while
the same grand natural law existed by the operation of which these great changes occurred, but
| was scarcely prepared to find premonitions of this terrestrial unrest manifest themselves so
soon.

By Chambers's Journal for December last it would seem that these earth-movements were
felt some days prior to the terrible eruption at Java, but little or no importance was attached to
them. At Anger, on the 29th August last, numerous shocks of a slight, harmless character were
felt by the inhabitants, but as no damage was caused by them—not even to the extent of
shaking down a chimney—they scarcely arrested attention.

We now know they were the heralds of a terrible catastrophe, and, therefore, they should
have a value in the eyes of a people inhabiting the spot where they are felt.

When this calamity occurred we find that a seismic wave was felt to a severe extent at
Gayundah, New South Wales, a few hours subsequently, when the courthouse and lock-up
were destroyed, while at Goulburn several buildings were damaged. At the same time a large
tidal wave struck the west coast of New Zealand, sweeping away several houses, and a few
hours later a tidal wave left some boats high and dry at Franklin village, on the Huon River,
Tasmania. The difference in time of the wave striking the west coast of New Zealand and the
coast of Tasmania agrees with the average rate at which a tidal wave will travel. For instance, in
the broad open ocean a tidal wave may travel at the rate of 550 miles per hour; but at the mouth
of a channel, such, for instance, as the Irish Channel, that rate will be reduced to 200 miles per
hour, and this reduction of the speed of the translating momentum will lessen in proportion as
the width of the channel decreases. There is no account of any visible displacement of water
sufficient to cause a tidal wave, on ever so small a scale, the result of the shocks felt in
Tasmania and the islands in Bass's Straits. Up to the present time the observers of these
phenomena who have taken the trouble to record their experiences are few. They are, however,
daily increasing, | am pleased to learn, and by comparing notes from increasing records our
knowledge of seismology will extend.



