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ABSTRACT

This record gives a brief account of the seismic
Installations at Melbourne, Macquarie Is., Meawson and
Port Moresby Observatories, The last is glven in more
detall since it is a new station which will become
one of the major geophysical observatories controlled
by the Bursau of Mineral. Resources, Geology and Ge o=

physics.

The installations at Watheroo and Mandaring
are described in a separaté:. record,

(1)



I. INTRODUCTION -

At the beginning of the I.G.Y. three of the
geophysical observatories operated by the Bureau of
Mineral Resources, Geology and Geophysics were equipped
with seismographs, namely Melbourne, Macguarie Island and
Mawson, Continual ingtrumental difficulties have reduced
the usefulness of the installation at Mawson; the other
two stations have operated continuously since the beginning
of the I.G.Y. Seismic recording was started at Port Moresby
and Watheroo early in 1958 and it is expected that recording
will start at Mundaring (near Perth) some time this year,

The installations at Watheroo and Mundaring are
described in a geparate record,

II. MELBOURNE SEISMIC OBSERVATORY

(1) Introduction The first seismograph was installed
in Melbourne In 1902 and commenced operation in April of
that year. Except for a few years during the second world
war, the observatory has been operating continuously and
thus was 1n full operation at the beginning of the I.G.Y.

The seismic observatory is located in a small
building in the grounds of the old Melbourne Observatory&
sbout 2 miles from the city., The latitude is 37° 49! 53
and the longitude 1440 58' 24" E, and the height is
28 meters above sea level, ’

S

The foundation is Silurian sand~stone and mudstone.
The bullding 1s close to heavy traffic, and with the new
high sensitivity instrument now in operation, much disturbance
1s caused by this traffic if the instrument 1s operated at
high magnification.,

Plans are now in hand to build a new observatory
about 40 miles from Melbourne,

(11) Instruments Seismic equipment now in operation
consists of three Benloff seismometers, with a long and a
short period recorder for each component., Galvanometers

for the long period instruments have a period of 14 seconds,
and for the short period 0,25 sec, The short period recorders-
can be run at only half their maximum sensitivity because

of the disturbance from nearby traffic, Writing speeds of

30 mm/min (long period) and 60 mm/min (short period) are

used, ' '

The Benioff seismographs have been in operation
continuously during the I.G.Y. Frcm 1902 to 1917 a Milne
selsmograph was operated using a narrow strip of photographic:
paper, on which a single trace was recorded. In 1917 this.
Instrument was modified by replacing the single trace
recording by a drum on which a sheet of photographic paper
was wound,. The instrument wasg later replaced by a Milne-
Shaw seilsmograph, which was used until the installation
of the Benioffs,. and can still be used when required.

(111) Building., The building at present used was
formerly the Melbourne Magnetic Observatory. It consists

of an entrance porch, office and dark-room,- and a vault
underneath in which the seismographs are installed., Concrete
pillars are free of the floor and are sunk about two feet
into the ground, The vaults used to be very moist. A
dehumidifier was installed in 1955, and no more trouble

with moisture has been experienced since then.-
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III. MACQUARIE ISLAND SEISMIC OBSERVATORY

The selsmic observatory operated on Macquarie
Island by the Bureau of Mineral Resources, Geology and Geo-
physics 1s part of the scilentific programme conducted
by the Australian Antargtdg Research Expedition., Wood-
Anderson horizontal component seismographs have been in
operation since 1950, The damping co-efficients and mean
free periods of these instruments are maintained at 0.85
and 1.0 seconds respectively,

A short-period Grenet vertical component
seismograph was ingtalled in 1956,

The pilers on which the selsmometers stand are
laid on bedrock, which is a recent basalt,

The largé number of local earth tremors recorded
Indicates that the submarine ridge from which the island
rises is a continuation of the circum-Pacific seismic belt,
More than eidghty near and local tremors were detected in 1957,

IV. MAWSON SEISMIC OBSERVATORY

The seismic observatory operated at Mawson
by the Bureau of Mineral Resources, Geology and Geophysics
1s part of the scientific programme conducted by the
Australian Antarctic Research Expedition.

The equipment comprises a set of three Leet-
Blumberg seismometers with electronic amplifiers and a
pen-and-ink recorder, Aflthough the basic design of these
instruments is sound, their operation has been most un~
satisfactory owing to poor construction, and mai ntenance
difficulties. This has meant that, to date, such a small
fractlon of record is available, that it is of 1little value,
However, thils record seems to indlicate that the area is
quiet, as far as local seismic activity is concerned,
dlthough very strong microseismic development can accompany
storms in the ares,

IV. PORT MORESBY GEOPHYSICAIL OBSERVATORY

(1) Introduction Construction of a Geophysical
Observatory at Port Moresby, Papua, was begun in 1957..

The Observatory was designed, and is operated by, personnel
of the Australian Commonwealth Bureau of Mineral Resources,
Geology and Geophysics, Department of National Development.

It 1s situated in low hilly country approaximately
5 miles north of Port Moresby township (see figs 1 and
2) and consists of two underground vaults which house equipment
for recording geomagnetic field variations and seismic
phenomena, an absolute magnetic building, and a fourth
building which willl house ionospherlc sounding apparatus
and a photographic darkroom,

The observatory site is divided into two sectlons
(fig 3), the western section containing the buildings for
magnetic and seismic recordings situated on interbedded
Eocene cherts and argillites, and the smaller eastern section
containing only the ionospheric installations sited on tuffs
and flows which unconformably overlie the above formations.

It 1s expected that the observatory will become fully



operative towards the end of 1958 or early in 1959 when all
magnetic, seismic and ionospheric recording equlpment should
be installed,

(11) Seismic Installations
(a) Vaults '

The location of the seismic vault with respect to
other observatory buildings is shown in fig., 3.

The vault was constructed in a site excavated
from bedrock and is entirely below ground lcvel, It is
entirely concrete and has internal floor dimensions of
10 feet by 23 feet, The walls are 7 feet high and are
topped by an arched concrete roof which reaches a height
of 10 feet. Entrance is by concrete steps through a small
porch which houses a pendulum clock for time control,

See figs 4 and 5, The bullding was completed in September,
1957,

A floor plan of the vault (fig 4) illustrates
the layout of the instruments.

(b) Seismqgraphs.

The seismic vault is designed to accommodate two
three component selsmographs. These are

(1) A three=component Sprengnether seismograph
consisting of two long period horizontal
gelsmome ters of period 15 seconds, and
galvanometer period 15 seconds, and a l.4 sec.
vertical seismometer and galvanometer also
with period l.4 seconds.

Damping is critical on all seismometers and
galvanome ters,

This instrument records on a three channel
Sprengne ther recorder and is installed at
the eastern end of the vault,

(11) A set of short period instruments consisting
of two horizontal component Wood Anderson
torsion seismometers and a l=second period
Kew type vertical component., A second
Sprengne ther three channel recorder will be
used with these instruments.

No tests to determine the magnification of any of
the Sprengnether components have yet been possible., The two
horizontal components have been adjusted to have equal
magnifications.

BElectrical power (230 v, 50C.AC) has not yet been
connected to the observatory from the main high tension line
several miles dlstant. It is expected that power will be
avalilable late in June or ea rly in July, 1958,

Therefore only one set of seismometers, the
Sprengne ther instruments, have been in operation to date.
These are operated using lead-acid accumulators and a vibrator
as a source of power, :

The lack of electrical power has meant that control
or reduction of humidity in the vault has not been possible,



In these tropicel regions this is an important factor
influencing the operation of electromagnetic instruments.

A dehumidifier unit 1s ready for use immediately
power becomes avallable,

(e) Timo . Control.

Time control is maintalned by a Synchronome pendulum
clock which applies time marks of 4 seconds duration to the
record each minute in the conventional manner,

: The correction to the pendulum clock is obtained
daily by manual comparison with WWV., The rate of the pendulum
clock is now sufficiently low (less than Zsec per day) to
permit 1ts correction to be known to within 3 second at any
times This is considered quite satisfactory in view of the
low drum speed and variations in 1t due to the present method
of supplying power, It is hoped to record WWV time signals
automatically at a later date,

(1i1) Interpretation of Records.

(a) Me thod,

To date, standard Jeffreys-Bullen travel time tables
have been used as a basis for tentative identification of
phases, with reasonably good results,

Artificial noise at the site is noneexistent, and
the amplitudes of microselsms recorded have been sufficient
to prevent analysis of earth tremors on a few days only
during the six months of operation so far,

(b) Comments on Results..

It is well known that seismic activity in the New
Guinea - New Britain « Solomon Islands region is intense, and
ample evidence of this is exhiblted by Port Moresby recordse.
On one occasion, evidence of 30 tremors in a single day
was recorded.

Although situated 1n such a region, very few tremors
are felt in Port Moresby. This makes it an ideal recording
station for the local earthquakes, as high magnificatlon

instruments can be operated without fear of damage occuring
to them.

The S phases of the closer earthquakes have been
difficult to observe on the long period horizontal Sprengnetherse
It is expected that the Wood Anderson seismometers will
eliminate this difficulty.

Some difficulty has also been experienced with the
vertical Sprengnether seismometer, the magnificatlon of which
ha s been lower than anticipated. As a result, the P phases
of the weaker tremors has been difficult to identify.

Using U.S.C.G.S. preliminary origin times, travel
times for the first impulse recorded at Port Moresby have been
derived for a selected number of shocks. The records used are
ones where the first impulse has been clesar and unmis-:
takeable, and for which time corrections are known to within
4 gsecond beyond doubt, The shocks examined occurred mainly at
two epicentral distances viz 5 - 10° (New Britain region) and
17 ~ 250 (Solomon and Santa Cruz islands)e
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FAr the nearer group, the travel times conform '
closely with the Jeffreys«Bullen Pn phase times and in every
reliable case examined 80 far for tremors up to 300 away,:
the travel times are greater than those given by Jeffréys«
Bullen., This result is by no means conclusive as only =
limited number of selected shocks have been examined, and
the origin times used are provisional,

Some good recordings of earthquakes at epicentral
distances of 130 - 140° have been obtained., These have
cccurred in South Aperica,

V. DISTRIBUTION OF RESULTS

(1) Current information Seismogrems from the
Melbourne Observatory are processed every morning (except
during the week-end) and examined immedlately. Data on

preliminary phases of the main earthquakes are transmitted
by alr mail to the U,S3,C.G.S. (Washington) to be used for
the preliminary determination of epicentres,

Bulletins are distributed from Port Moresby -
Observatory weekly by air mail to the U,S.C,G.S. and te
loeal stations,

(11) Monthly Bulle tins Monthly bulletins of preliminary
selsmiec data from Melbourne, Macquarie Island end Mawson
(when available) observatories are sent by air mail to
WDC A (Weshington), WDC B (Moscow) WDC C(Strasbourg) and
other interested organisations., Data from Port Moresby
will be included in these bulletins in the future.

Final dats has not been published so far because
of shortage of staff, ‘

(111) Microselsms Data on microseisms has been scaled

only from the '‘long period vertical seismograms from
Melbourne, end from these only for a 40 minute intervel every
& hours, It Is found that this takes a great deal of time
and that, with the staff available, 1t has been impossible

to carry out the complete progremme of microseismic scaling
recommended in the I.G.Y. instructions,
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