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SUHK1'.RY

Geophysical. observatory work (c:oqlrhinq the
operation of magnetic and seisIIlO109'ical observatories) was
continued on Hacquarie Island during 1972. Normal-run and
rapid-run La Coue $Gqnetogcaphs were operated during the
year. Results were sent to Melbourne at regular intervals.

A new short-period seismograph station was
established on the plateau, and replaced the existing
seismograph late in the year. The seismic output f~ a
Willmore MIt II was telemetered by a land line to <I recorder
situated in the Geophysical Office. A new darkroom was
constructed in the office to hold the seismic reoorder. The
seismic and .agnatic ti-.inq and power =1t. were integrated
in a oonsole in the Geophysics Offics.



1. INTRODUCTION

2. GEOMAGNETISM

all variometer magnets were
and Augult (Tables 2 and 3).

Programs of seismologieal and geol'/laqnetic
recording have been carried out at Maoquarie Island since
1950 and 1951 respectively. by the Bureau of Mineral
Resources IBMRI. The progciJ,1llS are part of the work of: the
Australian National Antarctic Research Expeditions (~~l,

for which the Antarctic Division, Department of Science,
provides accommodation and logistic support.

baseline values showed
15 JUlYl no definite cause
Until February there were
reetored by adjusting the

The geophysical observatory work was done by the
author during the interval 27 November 1971 (when he
succeeded M. McDowell) to 14 November 1972, (when he was
replaced by P. Hill). This Record outlines activities
during that period; the main scientific results fro~ the
observatory will be published separately, but SOIr.e
preliminary data are included here. Table 1 'lives details
of the sites used.

The orientations of
determined during JIUte, July,

Normal-run magnet09raph

o vario_ter. The 0
excessive scatter untll about
could be found for the scatter.
no 0 ti~ marks. These were
time-mark prism of the recorder.

The geomagnetic recording instr~nts in operation
during the period under review were La Cour nonnal-run
(15 IIlll/hrJ and rapid run (l80 llQ/hrJ. three-COlllpOnent
.agnetographs. Regular scale-value and baseline-value
determinations were made as appropriate to calibrate the
~gnctogram8 (see Tables 2, 3, and 4). Thercometcrs in the
Hand Z vario~ters were read and records changed daily
between 2350 and 2400 U.T. The readings were uled to
calibrate the temperature traces on the no~l .agnetoqrams
(Table 51. At the end of each month maqnetic ~-indice6,

preliminary monthly mean values of the elements, baseline
valucs, and scale values were forwarded by telegram to B~

office in l1elbourne. Table 6 11 • Iw:JIl"Ary of the
preliminary data obtained in 1912 and Table 7 ie a summary
of the annual mean data 1962-1972.
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Absolute instr~nts

AbSOlute instruments used during the year weJ:e:

Rapid-run ~aqnetograph
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~d.

than

(which had been
Octobe:r l!J7l)

Parallax tesu were
time-.arks were lese

QI:IHs 177, 178, and 172 OJ: 179
restanda:rdi~ed at Rude Skov in

Parall~ corrections.
the corrections to the

H,

H vario~ter. The H temperature trace was lost in
Dcce~er 1971 and scveral variometer adjustments were
required to restors it. The ordinate temperature
coc(fic.ient (3.0 nT/ C) was redetermined by plotting the
observ@d values aqainst tefll>8rature.

-,-

Z variometer. The Z vsriometer functioned
normally throughout the year and no adjustments were
neceSl3olry. The telllpCratuJ:e c~fficient was redeternined (as
above) and shown to be 0.0 nTrC.

Scale valucs. At the 1971/12 chanqaover the MCOI
maqnetograph ca11brator was returned to Canberra, and until
February. scale values weJ:e done _ing the l'Ie03 control
panel. A replacement MCOl received in Februazy appaJ:ently
functioned normally until Hay, when it ceased to work. From
~y until the 1972/73 changeover, scale values were obtained
using the Mool and subetandard meteJ: VML 2llli4.

EOnthly;
1 minute.

The results obtained fro. the MCQl/VML 21164
arranqCll'ICnt were adjusted by applying a Ill8ter correction
found by HajoJ: (1971). They weJ:e then conpatible with the
results obtained in 1971 and 1971, whereas the results given
by thc MCOI (February-May) were uniformly low. Therefore
tho MCOI results were not used in the adoption of final
values.

This functioned reasonably well during the year.
Some of the ti_-aaJ:k MiJ:rors were Aplaced to iJapJ:ove the
time-lIUlrks; paralla,1l corrections for the tir.oe-marks are
included in Table 1. The lamp curJ:ent was va:riab1e and
produced 1I t:race of vllJ:iable intensity. The lamp supply
voitage regulation was imp:roved by lowerinq the output to
e V and replacing the output transistor.
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Zp - 8HZ 236 - 148 nT

z: 8KZ Z36

The a:musl _an differencee between the Macquarie
Island OHMs were:

QHM 178 '" 7nT
OHM 179 '"' 6nT

OHM 177
OH.H 177

with the PPM sensor S5 em lLboVl!l the top of the
pier, the pier difference was 8 nT.

Intcreo arisons differences.
Intercolllp4ruJOns were ma tween OHMs 3
and 179 (fra. Toolangi) and OHMs 172, 177, and 178. In
November 1972, intercomparisons were made between: OHM 174
,lnd IITM 704 (Toolangi), and OHM 177: decl1nometer 640333
IToolangi) and 640505; and PPMs 339 and 421.

Previou. results (McCue, 19711 indicated a field
difference of 11 nT between Pier A and Pier W. However. the
difference mea.ured in 1971 was 70 nT. Measurements made at
different heights alongside Pier A showed that the concrete
of the pier has a considerable .agnetic effect, and constant
readings could only be found .... ith the sensor 4S CI:l or IllOrl!
Above the Pier.

F: p~tonprece9sion magnetometer (PPM) Elscc
592/421.

The PPM ....as used to derive Z values (called zp)
from lIIl!asu.ced Y. and H derived froWi the lIIilgnetogcilJlI.
aaselinc values computed from Zp ....ere stable during the
year.

There was no significant field gradient along the
vertical axis of Pier w. During 1972 the total intensity
was measured on Pier w.

The Z baseline value. derived by the two _th~
gave the followln9 mean difference:

Until the end of 1911, F ....as me••ured at Pier A,
....hich is an external concrete pier &bout 10 ~ SSE of pier w.
The top of Pier A i. S5 em above ground level. The PPM
sensor 1e contained in a wooden box which placed the sensor
about 25 c:n above the pier.
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H baseline values were corrected to QM 177 and no

correction has been applied to this instrument.

Station differences

In order to reduce all observations to the SAllIe
refe~nee point, viz. pier H, the difference in F between
pier W (the F and Z pier) and E was ~asured at least once a
month. It was lees than 1 nT.

3. SEISMOLOGY

During the period from November 1971 to SepteJllber
1972 the seismograph station (MeQ) on the illthmus consisted
of a Willmore Hk II seismometer (free period 1.0 s) coupled
to a Benioff short-period galvanometer (free period 0.25 s)
and a UBD sinqle-drulll recorder (drwa speed 60 II:l/lIl.in).

During this period a new seismograph .tation {HQll
was installed on the plateau about 2 km from Geophysics
Office. This consisted of • Willmore Hark II seismometer, a
GeoteCh telemetric link to the Geophysics Office, a Benioff
short-period galvanometer, and a OED single-drum recorder.
Ft'Ol:I October 1912 this station (MQII was in reqular
operation, but both stations (MOl and MCQ) operated more or
less concurrently from May to September. A description of
the plateau seismograph and its installation are given in
the next chapter.

The power and timing for the ••ismic station and
magnetic station were integrated into a .ingle console thus
eliminating duplication and considerably i~provin9 the
timing control for the seismograph station.

Seismoqrac& were processed each day and the data
were cabled to Melbourne. About JJO earthquakes were
recorded, of which S3 were identified from the National
Oceanic and Atmospheric Adndnietration (NOAA) ~Preliminary

Determination of Epicentre- sheets (Table 8). Seven local
earthquakes were felt at the A."U.RE station (Table 9).

Seiamoqraph syatelll tests to determine the free
period and datapinq of the seis/llOflleter and galvanometer, and
system magnifications, were done several times. The reeults
are given in Table 10.
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The operation of this unit is fully described in
the manual (Observatory Timer THU2).

(bl Magnetic timing - a closure every 5 ainutes plus one
at 59 Cl.inutes and one at Ol mnutes, all of 4
seconds duration.

(d) A closure every hour of 4 seconds duration.

{e} A closure every 15 Cl.inutes of 2 second3 duration.

seconds
which is

every 10
00 minute

the equipment in the

closures of 2
~nute closure,

1972of

timing' - a closure
duration except the

4 seconds duration.

which provided ti~ng pulses and
magnetograph recorders.

beginning
was:

Seismic tiMing one-minute
duration except for the 00
of 4 seconds duration.

'a'

lei Alternative magnetic
minutes of 2 seconds
closure, which is of

A digital clOCk (EMI)
pri~ry power for the

Powe~ and timing system.

At the beginning of 1972 there were separate
systems for the seismic and magnetic recordere. The seismic
power and timing units were housed in the vault on Wireless
Hill. Minute marks were put on the record from a Hercer
chronometer, which provided a closure (between 00 and 02.),
which in tum switched on a transistor with a relay all t.he
collector load. When this relay operated it lJwitched power
to the ti_lIllltk reLay. Chronolll.eter corrections were
measured by listening to one of the radio stations which
broadcilat ti_ siqnals (VNG or WWV). There was no hour
identification on the time mIlrks.

1.

Power for the lamp and time-marks was supplied
from II 12-V battery under continuous trickle charge. The
recorder was operated frOM a SO-Hz stab.lized power supply,
which was powered by a 12-V inverter if there was a ~ins

failure.

2. An observatory program unit (THU21 which took a one­
minute timing pulse from the EM! clock and gave the
following' outputs:

At the
Geophysics Office
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system.
Plate 2 shows a block diagram of the timing

(e) 12V DC power distribution to recording lamps.

(d) Controls for recording parallax texts on magneto­
grams.
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and secondary frequency-controlled
50 H:o:) for saisnic and magnetic

and secondary (Mercer) time-mark
seismic and magnetic recorders.

Primary (EMI)
distribution to

Primary (EMI)
power (240 V.
recorders.

The 3 units provide for

(b'

(a'

(el An Mea) magnetograph calibrator.

(f) Input connexions for determinations of variometer
magnet ex-orientations and scale values.

This equipment was not being used fully. The Bole
function was to supply the power and timing to the magnetic
observatory, where the precise timing provided by the
digital ClOCK was not essential. Facilities were available
for the connexion of a secondary timing unit and to extract
the necessary timing closure for the seismic observatory.

3. A Power and Timing control panel (PPT-IJ. which is fully
described in the appropriate manual (Power and Timing,
Antarctic Observatory).

When the plateau seismograph system (see
Chapter 4) was first made operational early in May 1912 the
additional equipment required for timing was moved from the
old vault to the Geophysics Office. This included the
Labtronics radio and the Mercer chronometer, which was to be
used as a standby timing unit. A new console was
constructed to house all the equipment (Plate 1).

The one-minute time marks for the seismic recorder
were taken from output (a) of the TMU via a transistor relay
to the time-mark mirror of the recorder. The Mercer
chronometer provided one-minute and five-minute time marks.
The five-minute marks required an additional NTOl relay,
which was built into the clock case. The NTOl was modified
to inClude an on/off switch and two indicator lamps to
monitor the one-minute and five-minute marks. The on/off
switch should always be off when the chronometer is not in



Darkroom

When the darkroom was constructed (see below) and
the console built. room space was at II premium. To reduce
the over-crowding the power supplies were placed in the cold
porch with the batteries. Power waa taken round the
building to various exit points; e.q. 50 Hz bo the recorder
room, 50 Hz 8tId "qulated _i~ to the oonsole. Plates J
and 4 show the power arr&llgellll!nts.

When the plateau sei8a1Ograph station became
operational it was necessary to install a photographic
recorder in the Geophysics Office, so part of the office was
converted into a darkroom; this had heen envisaged in the
design or the building. A wall was constructed to block off
an illcovoe, illld a light trap was IIIilIkl from heavy black cloth
Csee Plate 4).

The construction work was done by the station
carpenter, and the electrical wiring by the electrician. A
concrete pier which was level with the floor had already
been constructed; on it a concrete pillar 25 ~ square and
one l:letre high was construct.d to hold the galvanometer.
The recorder was placed on a stout wooden table about J5 cm
frolll the pillar.

second<lry
the El'U

one-minute
pulse from

-1-

THU receives II
primary t;iming

use; othcI"i'ise the
pulse as well as the
clock.

The clock was co"P4red with one of the radio tbe
signala (usua~ly VNCI and corrected every day. The
oIW-l;ccond pulses from the raaia can be $witched to the
sl..·ismic tilll£! linea so that the clock error can be recorded
on the Reismoqram.

Power for the discriminators and sending station
(plateau seismograph) was obtained from a 30-W SO-Hz
stabilized power supply, which also served as a secondary
power source for the aaqnetograph recorder.

Standby recording

At the end of Hay a failure 1n the seismograph
landline rendered the plateau seismograph inoperative. The
isthmus station MOO was modified to act as a standby when
the plateau system was out of action. This syate. was the
same as previously 118ed exccpt that the tilllC marks were
tak..n frolll the Tl1U via a landlin. to the old vault, thus
aaintaining the centralized ti~ng and power arrangeroant.
The landline coNprises a 6-core and a 4-core cable.
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CompariRon Of iflthmuo i1.nd pllOteil.. !leiBnoographe

During September 1972 Lhe relative ~en8itivitie8

of the MOL and the HCQ syflLems were investigated. Plat~8 5
and 6 shoW' the relative diffentnc<UI between 11)1 4Ild HCO.
Ten eart..hquakC5 were recorded at both sUltions. Table 11
'liveR the relevant details. AS far ..s possible. anpl1tude
_:l.Ioucc..cnta were ~en for the 801.1118 Ilcislllic pulse. If this
w.., not possible, the /IlCaeUrelllCntll were taken for the IhUI\(I
time interval and lIveraged over sever",l pulses. The noise
measurement, were Obtained in a similar manner.

Events 1 to 5 were recorded with the period of the
MO! seismo~ter set at 1.0 s. The~ was a .light increase
in the sensitivity for the short-period events 3, 4, and 5.
The responlilc of the 1'«)1 SysteM for the lon!JGc-period events
I and 2 was considerably reduced. Event 1, vhich va. the
longest-period event in the group, waa not diaournible on
the HOI recorda.

Events 6 to 10 vere recorded vhen the period of
the MQI seismometer was reduced to 0.7 s. The senaitivity
for the short-period events 6, 7, 8, and 10 was increased by
a factor of about three. However, the rosponse to the
long-period event 9 (period 1.0 sec) was reduced by a factor
of three.

A plot of INqnitude (Mb) veraua distance vas
produced (Plate 71 for stations MCQ <lIId HOI. If the
IUlnsitivity of HOt WaB greater than HCQ th.m th'" threshold
m~gnibudeoahould have been lower; e.g. events of Mb 4 to 5
at 50 -60 should have beOln recorded. The MQI system was
fUlly operational only during the last three IllOnths in 1972,
bUb Ohere were several events w-ith Hb 4 to 5 at
50 -60 during that period, none of which was recorded.
Also, during the interval in which the two systems were
apcrating simultaneously, no e_nt was recorded by station
HQI which vaa not rwcorded by atation NCO.

Conaidcrable effort will be required to keep MOl
working, a major part of this effort being devoted to
~aintaining continuity of the cable. Prom the results so
Car obtained, there appears to be no justification in
retaining the system, aa equally good results can be
obtained fCOlll the station MCO.

Sites have been tIlated 0.... the isthrtu.s (Connelly,
1911) and a site N9 (Plate 8) produced a microseis-tc noise
level of 0.6 times that at the old vault. However, the
pro~imity of the new radio aerials will probably produce too
much radio frequency noise in the seiamometer. The site NJ
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4. THE PUTEAU SEISHOGAAPH (!'tOl)

It was proposed that durinq 1972 a new six-core
screened cable be installed froM the Geophysical Office to
thtl vaultlet. A frequency IIOdulation (PM) telemetric system
would relay the seis~c 8ignal fro~ the vaultlet to the
office where the signal would be recovered and recorded on a
8tandard photographic recorder. Plate 10 showa a block
diagram of the telemetric aystem. If the new aite proved
satisfactory it was intended to have ulti.ately a
three-component seismograph ayate~, but only the vertical
component (SP-ZI was to be installed in 1972.

A seislllOloqical observatory (M:Q) has been in
operation on Maoquarie Island linee 1950. The vault used is
14 m above sea level on the slopes of Wireles8 Hill, which
lies to the north of the ANARE station. Owing to its
proximity to the sea, qround noise frclll the waves and the
buffQtinq which the hill receives from the wind sre
considerable. These factors limit the sensitivity of the
instruments used, and many seismic events are ob.cur.d. In
1969 a search tor a new site with a lower nois8 level was
initiated. Sites were investigated on the Iithmus and
Wireless Hill without success. In 1970 the search was
extended to the main plateau, which lies to the eouth of the
station. A site which met tho epccified requirements was
found about 3 km from the station in the vicinity at Boot
Hill. Results from teats at this site showed that the noise
level was 30\ of that at the vault on Wireless Hill (Meath,
1971). Consequently a decision was made to replace the
isthmus station by one on the plateau, and work towards this
objective beqall in 1971 and was cODlpleted in 1972.

Durinq 1971 a hole Wa5 excavated and a fibreglass
vaultlet to house seis-a~ter8 and other equip~nt was sunk
in it (Plate 9). A cable was laid from the vaultlet to the
Geophysics Office on the Isthmus. The six-cors cable was
unShIelded except for the last 300 ~ to the vaultlet, which
was four-core unshielded cable. On the IsthmU.ll the cable
was buried to protect it fro. 8eals and other hazards,
e.g. tractors. On the plateau the cable was laid on the
ground but during the year it was found that rabbits, which
arc prolific on the plateau, were eating it. Va.rious
reputed repellents failed to deter the rabbits.

I
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about 10 m north
times that of the
llr.provemcnt.

-,-
of the office, with a noise level of 0.5
Wi~ele8s Hill vault. would probably be an

I,

I



landline.
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Six TM-2Sl units may be multiplexed 0:1. the lIame

The analog outpUt from the ~lifier is converted
to a frequency-modulated signal by the YeO. The PM signal
is fed to a landline through a bridging transforlllllr. At the
receiving station the original signal is recovered by a
discrilll.i.nator.
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seismic
(VCO) ,

There are three basic coqponents: a
aJlt)lifier (EA 310), a voltage-controlled oscillator

Tele_tric ~lifier. The TH 251 tel'lllIIltric
amplifier is a .~ngli=channel portable amplification and
transmission system for use with a seismometer. The TM 251
may be used either with radio frequency (rf) or lsndline
transmission. A conllltant-bandWith PH tranlmission is uled
which maintains constant time delay between channels.
Filters with cutoff frequenci'l of 12.5 and 0.1 KI: are
included in the amplifier.

The SP-I: systela was to be _de operation!'l as loon
as poslllible but btcause of unforeselln proble..- with the
landlinll and radio interferllnce (described later), the new
station did not become fully operational until September
1972.

Discriminator. TO recover the original signal a
PH dilcriiilInator Hodel X04l0 IQade by Teledyne Geotech is
used. This il a solid-state PM discriminator which has
three basic co~nentl: (1) a dilcriminator which CL~ be
used over a wide range of frequenciel (300 H:r. to 10kHZ) and
which will J::espond to deviationl from + 3.75' to + 45'; the
frequency used for the Z component -was 1700 H:r.; (2) a
tuning unit which contains the input filter and timing
capacitors; and (J) an output alsembly. The discriminator
is plugged into a housing which alIa COlltainl ths power
supplies foc both the sending and recoiving stations.

Plateau seiSmograph equip~nt

Seillimometer. The seilmometllr uled wal a Willmore
Mk II with a 4000-ohm centre-tapped coil. The resistance
and configuration of the coil matched the input of the
<lllIpli fier.

Recorder. The UED ll'lOdel DR-270 single-drum
recordec haa a chart speed of 60 mm/iUn and a traverae rate
of 2.5 IIlI:l per revolution. The synchronous IllOtor ia driven
by the 50-H:r. frequency-requlated power supply to ensure that
the rotation speed of the dcum ie cOnltant. The lilr.lp is
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Sending station + 12 V, 18 mA (! 9 V internal
relJUlation) .

Power suppliea. There is one power 6upply for the
discriminators and one for the sending station. The power
requirements are:

To increase the attenuation the galvanometer and
control box attenuator were connected acro.lU a Wheatstono
Bridge (Plato lLAJ. and a variable resistance was connected
in one of the al'1U to enable the attenuation to be varied.

f

1
I

was +15.7
increase

politive and 33.5 mA
requirel an additional

Discriminators + 9 v, 62 mA
negative (the cTamp to zero
45 1M).

The voltage measured at the office
A three-component seismograph would
drop on the line by a [actor of three.

Calibrator control. This is basically a
constant-current generator. It supplies a known current via
the landline to the calibration coils of the seisl:lOl:leter.
The resultant trace deflection is compared with the
deflection produced by known focces on the SeLSaaDeter mas.
(6ee next chapterl.

powe~ed by a 12-V battery. The tiDe-mark mirror is
deflected by pulses from the TMU2 (seismic proqra~).

Individual control. are available for varying L~e intensity
of the trace and the alllplitude of the time-_rks.

Galvanometer control box. The output from the
discriminator is a few volts whIie the sensitivity of the
qalvano~ter 18 about 10 ~V/de9ree. so attenuation of 70dB
t.o lOOdB is required between the discriminator and the
galvanometer. The not1ll41 9alvano~ter control box has a
maximum attenuation of 42dB, which is insufficient.

-16.4.
volt.age

The power for the sending station is supplied via
the landline, and the voltage mult be large enough to
overcome line losses. The resistance of the line is
1) 01'1111/300 III and the shield resistance is 1 ohJDI300 III so the
calculated total resistance of the cable is about
130 ohms; the mealured values between vault and the office
was 125 ohms. Therefore the voltage drop on the line is
about 2.5 V. so the input voltage IllUlt be greater than
14.5 v.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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Plateau-la-isthmus landline

cable CQnne~ians. The rabbit-d~ged sactions
were either repaired or replaced by new c&ble. The c&ble
sections wt'!re joined with ei'1ht-pin Cannon connectors.
These plugs were waterproofed by liberal quantities of

Wooden posts we~e used tor pact at the job beeause
they were lighter and more could be carried to the plateau
in one journey. These posts have proved successful: they
have withstood. the high winds on the plateau without damage
and they do not tend to cut tho cable.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

During November and Decelllber 1971 and the early
1972 the existin'1 four-core cable was replaced by

cable.
part of
the new

Cable. A sc~encd si~-COte cable made by Nyle~

Corp. l~ef. ZYAA SLACK 6 ~ 14 .0076 PVC!TCWB!PYC) is used.
The <:.1ble connections are 'Jiven in Table 12. Tha eabla w"s
suspended ~bout a metre above the ground on steal and wooden
po~l&. to removc the (;~ble {rom Lhe rcaeh of rabbits
(Plate 12). The cable was supplied in JOO-Ill lengths and
weighed about 50 k9 per JOO III(ltrea. It required two people
to carry each reel of cable to the ph.Laau. The total
len9th of cable is about JOOO Ill.

The cable was teated for continuity and
insulation. The continuity wa. satisfaetory. The
inllulation was low 'in the order of hundredll of ohms).
several orders of ma'1nitude down on the inter-pin relli.tance
of new plugs. However, it wa. considered that the
insulation was sufficient for the sy.tern to work.

Posts. During the early part of 1972 • progr~ of
posting was carried out aioed at suspending the cable from
posts all the way from the vaultlet to the isthIaua. The
alOKll posts WCrtl 1.4 III l1l\d 1.8 • 10n'1 and wei'1hed about 2 k'1
each. They wero carried to the plateau tl~ at a time and
were spa~d about 8 m apart. The eahlc W4~ tied to the
pouts with copper wire. After a few months it was observed
that. friction betwetlrl lhc cabl.., and the POllts thrcatentld. to
sever the cable. To overcome this, rubber cushions wt'!re put
between the cable and the posts.

To protect the instrunMnts from li'1htnin'1. gas
discharge ·fuses· were placed in parallel with the 14ndlir.e
"t the sending station and at the office. These gas-filled
cells break down within nanoseconds when the inter-electrode
voltage exceeds 90V and provide an effeetive Short across
the instrument inputs.



(a) The leads were soldered together and then
covered with a layer of silastic. This was waterproof but
not very stronq. Electrolysis also occurred with the acetic
acid acting as an electrolyte. The resulting joint was not
very strong.

Insufficient new Cannon connectors were brought
fcOlll Aust ...alia to join ..11 the new cable to<jcther. Cannon
connactQC6 taken orf the old cahI., were very he.41vily
~~rrodcd. and in some the inter-pin re6iatancc was ilia low as
~OO Ohms. This was two or three ordQrs of magnitude down on
the resistance for new connectors.

Further, <!II subsequent discontinuity in the line
was traced to a new connector which w,n corroded. Other
connectors showed llimilar tendencies, and it was apparent
that these connectors would be a continual source of
trouble. Therefore, it was decided to remove all the
connectOni and replace thelll by solder joints.

Any Il'IIethod of jointing- had to be: waterproof and
not subject to corrosion, and strong- enough to withstand
the strains imposed by the wind.

(cl The joint was put in a plastic mould and the
mould filled with epoxy resin. This proved very
satisfactory, being both waterproof Mil prl:lducinq a very
stronq joint. However, the Asin was obt"ined fCOlll the
radio department and the limited supplies available were not
enough for all the joints.

One disadvantaqe of theae methods was that if a
discontinuity occurred in the line it was impossible to find
it without taking several joints apart and redoinq them.

tried, aswere

with epoxy resin. This
tension, but weak in

Ule colllplete phi'] with
claq>ed to the body ot the

illl a final a.lIlant around

tllainly by: nOrIMl at.nIDspheric
electrolysis between the power

was coated
stronq in

Corrosion is caused
and ~i.ture; and

Several methods of jointing

-13-

!5ilicone <jl"e"se and by covcrlnq
rubber tubing which was a~cur8ly

..,11.1'1. Silalltic 732 M'V was ulled
the rubber tubing.

follows:

corrosion
leads.

(bJ The joint
was waterproof, fairly
bending.

I
I
I
I
I
I
I
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I
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Problems encountered, telemetry system

TO keep a cheCk on the landline values of the
circuit, resistances are given as measured in the office,
with the sending station connected and the discriminators
and power supplies disconnected.

Telephone. COnsiderable time can be saved when
setting up and adfUsting the ir.strulll8nta if two people are
available (one person at the vault let and the other in the
office), and it there i. SOIlle means of colllr.l.unication between
the two. Theretore, one field telephone was installed in
the vilultlet and one in the office and connected via the
landline; there is one apare telephone.

Interference. When the nsw system was first
operated there was considerable radio frequsncy (rf) pickup
when the radio station was transmitting. The pickup was
severe. the rf noise being several orders of ..qnitude
greater than the lII.icroseisaic noise. The office is allllOst
directly under the aerial systeM for communication with
Sydney. and the cable was apparently acting aa a rather
efficient aerial.

I
I
I
I
I
I
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I
I

() to 4 days if it occurred
loss.
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Bl~ - Green 900 ohm (signal)

BLack white 20k ohm (+ 12V power)

Black Screen 10k ohm (12V/colll)

""d - Yellow 260 ohm (calibratorl

A marked departure from these values will usually
indicate • landline fault •

This involved considerable time
in winter) and consequent record

The final method adopted was to use small wooden
boxel within which the joint was housed. The cable was held
firmly to the bottom of the box by brass collars so that the
solder joint was not subjected to stresses. The joint was
coated with silicone grease and covered with plastic
51••ving to prevent electrolysis. The inter-l.ad resistance
was Illeilsured and found to be about SOOk ohms. one advantilqe
of this method is that the joint can be exlUlined with
Jl..inill'.um effort and tilllll, and any discontinuity can be
iSOlated quickly. A disadvantage is that the boxes are
wooden and therefore subject to corro.ion in the west
climate on Macquarie Island. To prevent corrosion the boxes
should be repainted from time to tima.



recorder

Two taethods of operating' the 5ystelll were tried:

(b) Massive attenuation was required at the

(1) Direct pickup by the land line entering the
discriminator.

during

the r! ....ere

the sending station
comparable to the rf
but had the following

signal was highly distorted
to overloading of the amplifier.

The
owing
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The following entry points for
considered:

A single earth point was used within the housing
and this in tu~ was connected to the water ~ins. These
measures reduced the rf pickup but did not eliminate it.

(2) Along the mains (the mains voltage itself is
rather rich in harmonics). producing a ripple
on the DC ~er supplies.

() Direct pickup by the leads within the
housinq from the power leads.

'a)
seismic events

Pickup by the land line was reduced by having
~creencd cable all the way fro~ the vault to the office.
The housing was rewired using earthed screened cable for all
power leads. to reduce pickup from these sources. The mains
were further decoupled by O.Ol1"'-PO capacitors. The DC inputs
to the discriminators were decoupled with two fi8-,uo
c&pacitors and likewise the power inputs to the sending
station with two lOO-~ capacitor••

Because the radio transmitter frequencies are
between 2.7 MHz L~d 15 MHz, low-pass filters with a cutoff
frequency of about 2 MHZ were constructed. The filters were
of the pi type and were placed in the line irmnediately
beforc the discriminator and immediately aftar the sending
station. A similar filter was put between the seismometer
and the sending station.

1. Increasing the output of
until the seismic background noise was
noise. This was partly successful
disadvantages:

2. Connecting the direct output of the seismic
.smplifier to the landline and bypassing the IllOdulator and
discriminator. Noise pickup fram radio transmission and
other unidentifiable sources was massive.

I
I
I
I
I
I
I
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When the transmitter aerials are moved about 400 D
south in 1973 some attenuation of the aiqnal from the
seismometer will be required betore it is fed into the
amplifier. An attenuation of the backqround signal level by
a factor of 10 would probably be sufficient.
Important - while the transmitter aerial remaina near the
Geophysics Office the calibrator leads must not be left
plugged in, nor should the telephone be left
connected: otherwise pickup will be recorded.

It was decided to find out it all the filters
which. had been inserted were nece.sary. The filters at the
sending station and the decoupling capacitors at the power
input to the sending station were n.-moved without any
adverse effects. The filter at the input to the
discriminator was retained. An additional filter consistinq
of a series 2.5 mH choke and a parallel resistor was
inserted between the control box and the discrir:Lir:ator. The
galvanometer and the discriminator outputs were decoupled by
O.OOl ... F capacitors (see Plate 11.

MOth.er entry point for the rf noise was found.
This was via the recorder and the galvanometer control box.
By makinq a cOlllllOn earth from the recorder via the control
box to the earth point in the housinq the rf noise was
reduced to approximately 0.6 V. Subsequent investigation
Showed that the 'earth' point was about 0.6 V above earth.
In order to find a 'proper earth', metal posts were driven
into the qround at 2-m intervals sOuth of th.e aerial system.
The pickup was meaSured at each of the posts until a minimum
value of rf voltage (0.2 VI was found. This was taken as
the COlrmOn 'earth.' point for the sy.tell.

This implies that the seis~c noise must be 0.2 V
or greater in order that the rf noiae does not swatQp it.
The maximum signal out of the discriainator is 10 V, only SO
tillll!!s higher than the noise level. The maxiSlWll deflection
of the qalvanOllleter spot will be only SO times the
deflection produced by the noise. Because the frequent
slUll local events produce siqnals of one to two volts the
larqer events will overload the amplifier and reduce the
useful information obtain<lble.

-16-
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During
sending

introduced hdd reduced
DC shift of 2 V. The
with the attenuator at

Seismometer output/free-~erioddependence.
when the sehm:>qraPh was l.noperatlve, the

At th.is stage the l!Ieasures
the rf noise to about 2 v with a
seismic noise was of the order 0.2 V
th.e sending station set at 42 dB.

.June



,S,."i,••m,o~~"'O."'i-fC~".:;'-'PO."'"'"· cdIT Switch the function switch to'F.P.' and the amp11fier attenuator setting. to 0 dB.
Deflect the mass by applying a current to the calibration
coils.

Galva t'ree Period Top switch '0 ' free period' .nd pross
test button. Th. free period i. O. , ••

~ 1vo D""J' Top _itch '0 'damp' and press test button. Th.
dlllllpl.ng ratio is 10 : 1.

calibration Before leaving Australia the
calibrator motor con/litant (G) was .easured by comparing the
deflections produced by lifting /II known ~ss froa the
sei8~~ter .ass, with those produced by known currents
through the calibration coil. These tests produced a value

System ,tests

The galvanometer free period and daIl1ping ratio are
detennined in the office; the seismometer free period and
d~ing tests are made at the va~lt (Plate 118l. The
settings of the control switches d~ring the tests are:

<h.

•••

this
'h.

offi.ce;
and it

switch'
output on

-17-

station and the scislIIOllll!ter ....ere tested in the
Cree period of the seisMOmeter was about 0.7 s,
adjusted to 1.0 s.

The d~ing ratio was about 20:11 however,
wall lM!a/liured with the a.mplifier disconnected so
seismometer was overdamped in normal operation.

After the cable had been repaired (at the end of
June) and the equipment replaced in the vault-let with the
attenuator settings 411 before, there was no output.
Eventulll1y it was found that ehe output could be restored by
altering the free period to 0.7 s.

Heasurementli at the 'high Qutput' tCrJ'Ilinala of the
sending station showed that the Qutput at 1.0 s was
approxi.ately 20 dB le•• than at 0.7 s. The .... ind noise was
used as a siqnal. Therefore the attenuation of the sending
station was reduced until an acceptable output was Obtained.
Na satisfactory explanation was available for the loss of
sensitivity, but one possibility was that the mass of the
seistllOllleter may not have been properly aliqned when the
period was 1.0 s.

Seismometer dampinSratio Switch 'function
, record/damp' . 0 serve the seismometer
oscilloscope when the mass i. deflected.

I
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5. OTHER ACTIVITIES
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of 0.28 HIll.. Il.tteJll>ts were Ill4de on Macquarie Island to
redetermine the constant but these were unsuccessful. The
exposed position of the vault. the lack o! ca~~ weather,
drafts in the vaultlet, and unavoidable ~vements o! the
observer prevented any conclusion being reached. However,
the value of 0.28 nNA can probably be u.ed in the
calculation of aagnification.

MeSS duties

I
I
I
I
I
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L_
Tho

were

done.
during

Geophysical
Hiner. Resour.

duty was
buildings

of Illany of the
been experienced
to the plateau.
the variOUS telitli

IlIland
Bur.

Island Geophyllical Observatory
Bur. Miner. Reliour. Aust. Rec.

Island Geophysical Observatory
Bur. Miner. Resour. Aust. Rec.

- Macquarie
Report 1968.

Macquarie
1961.

l1acquarie
1969.

1971 - Selection of a lIeilimometer sit. Macquarie
Bur. Hiner. Reliour, Aust. Rec. 1971/79.

KcCUE, K.F., 1911 ­
Annual Report
1971/81.

7. REFERENCES

Two and half weeks ~slushy·

Assistance was given with the painting of
the latter half of the year.
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~ithout the active participation
expcditioners, great difficulty would have
in transporting the cable and postll up
Thanks are a180 due to tholie who helped in
performed on the MOl seismic system.
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Plateau
Scismo (MOl)

2.35 minutes of arc

Table 2

158°57.0'£

243.1

•

Scale value ",. Orientation
nT/1IllIl 00= (N polel De«

8.84 ,. ) 0.19 1.3°£ J= 24

19.40 0.10 0.60S Aug 24

20.70 0.10 0.40 Down Jul 3

(a) 8.84 nT

D

H,

Magnetic Isthmus
Observatory 9cismo (MOO)

Normal-run m&gnetogcaph data 1972
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Elevation (metres)

Latitude

geographic

geomagnetic

Table. 1

Macquarie Island site data

Longitude

geographic

qcollla9'N!'tic

COmponent

I
I
I
I
I
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Table 3

Rapid-run magnetograph data 1912

Parallax ~ True time - Apparent time

Component

o

H,

I.)
Ib)

Scale value
nT/mrn

3.76 (a)

5.55

6.34

3.76 nT

Parall....x Ib) Date Orientation Date
seconds changed (N pole) ,

1. 3
0

E "-4 J~" 24 June 24 c,
16 "p 11

-4 Sep 21

0

-23 1.30 N J~e 24

-34 0.5
0 Down July 3

1.00 minutes of arc

--------------------
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Table •
Maqnetogt'/llph Baseline value changes 1972

Component Value nT (.) Chanqed RcllLilrks

Z 63768 J= 01 00 Unknown

63765 Nov 01 00 •
63776

N 12627 J~ OJ 00 Vaciometer Ad'

12608 J~ 05 00 •
12587 J~ 09 00 •
12428 JAn 22 00 •
12629 Mar 03 00 •
US7l Mar 13 00 •
12658 Nor 28 00 •
12286 NAr 30 00 •
12588 Apr 17 00 Unknown

12710 Aug 01 00 •
12698 S.p JO 00 •
12692 Doc 06 00 •
12696

D 26°50.5' ,Jul 15 00 Unknolom

26
o

U.O

(.) All value. are preliaina:r;y
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Table 5

NORMAL RUN THERMOGRAPH PARAMETERS 1972

Fro. TO Scale value Baseline value
St °C/aJI Bt °c

Z ThcrT.lOgraph

'AN 01 MAR 22 1.. -62.8

"''' 22 APR OJ 1.. -63.2

APR OJ KAY " 1.. -64.6

HAY " HAY 2S 1.. -63.4

KAY 2S 'EP 06 1.' -64.0

'EP 06 OCT 17 1.' -64.5

OCT 17 NOV 21 ... -64.2

'OV 21 GEC " 1.. -63.6
GEe " GEC 31 1 .• -64.0

H Thc!"'09nph

JAN 01 JAN 31 No N traee
FTa 01 FEB " '.0 -240

HAR 01 HAY 11 NO N trace

MAY 12 HAY 2l •• 0 -252

HAY 24 JUN 2S '.0 -240

JUN 26 JUL 20 '.0 -263

JUL 21 AUG OJ '.0 -247
AUG " AUG 24 '.0 -256
AUG 2S GEe 31 '.0 -220

I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
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Table 6

Prel~na;x nonthly ~~ 9e<Xl1i1.yntotic

values 1972

Mont.h , (East.) "
, , K

1972 ° • n'r nT 'T

J"
,,0 21. 3 12 '4S .. 006 65 302 2.59

'eb 19.8944 007 303 (2.03)... , 22.6 '" 002 ". 2.06
Ap, 19.0 '40 021 316 (1.82)

M.y 23.4 '40 014 30' 11.38)

J~ 21. 5 '53 016 313 1.73
Ju1 24.1 '63 023 318 1.15

Auq 22.5 '" 022 31. 2.52

,"p 23.5 '" 012 30' 2.03

Oc' 22.6 '" 001 '" 2.19

"ov 2.1.8 m 63 ". '" 2.06

Dec 23.1 '" "0 274 1. 61

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Mean " 22.1 12 931 64 008 65 302 1.93



Table 7

Geomagnetic Annual _aa values 1962-1972

YEAR D (East) I H X Y Z F
0

,
0 aT aT aT aT aT

1962 26 5.' -70 23.3 13216 11869 5814 -64321 65665

1963 26 '.5 -70 24.2 13193 11843 5813 -64294 65634

1964 26 17.0 -70 24.7 13174 11812 5834 -64249 65586

1965 26 28.6 -70 25.5 13152 11773 5864 -64214 65547 ,
1966 26 37 .6 -70 26.7 13121 11729 5881 -64175 65503 N

~

1967 26 46.5 -70 28.5 13084 11681 5894 -64166 65486
,

1968 26 54.7 -70 29.7 13053 11639 590B -64132 65447

1969 27 2.3 -70 30.8 13026 11602 5921 -64099 65409

1970 27 9.' -70 32.1 12996 11563 5932 -64078 65383

1971 27 13.3 -70 33.3 12963 11527 5930 -64032 65331

1972 27 22.1 -70 34.4 12937 11489 5947 -64008 65302

~~

Annual +7.63 -1.11 -27.9 -38.0 +13.3 +31.3 -36.3
chanqe

--------------------
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I TABLE ,
EARTllQUAItES RJ:;:(.'OROEO AT MACQUMIE ISLAND 1972 AND

I ux:AT£O BY NOM

I
OAT& STATION ARRIVAL TtHE LOCATION

hI' un s

I J~ 18 MOO 22 04 15.0 New Guineo

Jsn 18 MeO 22 17 15.0 New Guinea

I
J~ 19 MCQ 2D 23 38.0 West HCQ

J~ 23 MCQ 21 2S )9.0 New Hebrid••

Jan 2S MCQ 02 " 48.0 Taiwan

I 'eb 12 MCQ 19 00 13.0 'I'ol',,;a Island
'eb l4 MCO 23 J7 45.0 Santa Cruz

I 'eb 29 MCO " J5 53.0 South Honshu

MA< 23 MeO 05 26 58.6 MCQ Region

I MA< JO MOO 05 40 10.0 Fiji

A,,, 01 MCO " 52 44.0 Auckland "
I

Apc 02 MOO 00 19 07.0 Auckland "Ap, 02 MOO 00 .. 23.0 A\lcJr.land to

Apr 02 MOO OJ 11 28.0 huck land Is

I Apr 04 MOO 22 " 51.0 Banda SOll

Ap, 2S MCQ 10 " 45.0 Hinduro Phil

I Ap, 26 MCQ 01 J9 47.0 Fiji
Ap, " MCQ " 41 21.0 SolOllOn

I Moy 04 MCQ 07 " 43.0 "ev Hebrides
Moy 08 MCQ " 2S 25.0 N_ Britilin

I
May " MCO 12 27 15.0 Fiji

Jw, 11 MCO 16 " 09.2 Celebes Sea

J= " MCQ 15 " 25.0 Aleuttian Is

I J= 2D MCQ 01 .. 26.0 Mllcquarie Reg

Ju' 04 MCQ 10 27 26.0 Philippine

I Ju' 16 MOO 00 J5 45.0 SOlOQ1On Is

Aug 06 MCO 07 24 46.0 SOlOlllon "
I Au. 07 MOO " J2 42.0 s_.
I
I
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TABLE 8 (cont.)

I
Aug 17 MOO 23 52 53.0 New Britain

IAug 2B MCQ 06 19 35.0 Novayll ZelllY1a

Sop 04 MOO 18 19 01.0 Santa Cruz

Sep 11 MOO 13 45 28.0 Ceram I
Sep 24 MOO 20 18 54.0 Tanim.bar Sea

De, 12 "0' 18 00 02.0 Halmaher", I
De' 2B "0' 03 24 14.0 New Hebrides

De' 30 "0' 16 56 46.0 Solomon Is INov 02 "0' 20 02 18.5 Loyalty Is

NOv O' "0' 09 56 16.0 New Guinea INov O' "0' n 45 53.0 Taua

Nov 05 "0' 00 15 08.0 New Guinea

INov 09 "0' 08 16 10.0 Fiji

NOv 10 "0' OS 3J 40.0 Balleny

NOV 26 MQ' 04 24 07.2 Fiji I
Nov 27 "0' 15 26 36.0 Banda Sea

Dee 02 MQ' 00 30 36.0 Philippine IDee 02 "0' 01 51 13.4 Philippine

Dee O' "0' 10 29 01. 8 Honshu IDee 04 "0' 18 01 00.0 Now Guinea

Dee 05 "0' 22 09 32.2 New Guinea

IDee 06 "01 01 52 47.0 New Guin8a

Dee 08 "0' 18 08 44.8 Honshu

Dee 11 "0' DB 44 21.0 Balleny I
Dee 18 "0' 06 59 53.4 Fiji

I
I
I
I
I
I
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TABLE 9

Eo'.R'l'HQUAKES FELT ON KACQUARlE ISLAND 1912

OAT< ARRIVAL TIME HH INTENSITY AT
.< ""e 'eo ANAR£ STATION

Ha< 30 21 07 13.0 n
Mo< 31 01 19 09.1 Ul

Ap< 07 00 03 05.0 In

Nov 08 07 11 35.0 n
NOv 08 07 13 19.0 n
Deo 24 03 13 14.0 II

<>eo 26 " " 28.7 II

TABLE 10

SEISKlGllA.PH CONSTANTS

Oate qalvo f.p. SeisllKmIeter t.p. qa.lvo d_ syst. d~p

Isthmus seismograph MCO

"'N 31 NO DATA 1.0 ,eo NO OAT' CRITICAL

"'B 01 o•2 ,eo 1.0 ,eo NO DATA CRITICAL

FEB " 0.2 ooc 1.0 ,eo NO DATA CRITICAL

F£B 10 0.2 ,eo NO DATA 6.1 CRITICAL
FEB 19 0.2 ,eo 1.0 sec 8:1 CRITICAL

FEB 27 0.2 .eo 00 Oo\TA 6: 1 CRITICAL

>lAe 27 0.2 ,eo 1.0 no 11:1 CRITICAL

APe 28 0.2 .eo 1.0 no 11:1 CRITICAL

MAY 26 0.2 ,eo LO no 6:1 CRITICAL

J"" 11 0.2 ... 1.0 .eo 6:1 CRITICAL

SEB 07 0.2 ,eo 0.' ne 6:1 CRITICAL

Plateau seismograph (MOl)

0.2 0.7 10: 1 20 :1



Table 11

Comparison of seiSlIlOgcaph reCQrdinqs

MOO (lstMus) ..,t (Pl.;:r,tcau) Ratio

""« Time Noise Signal Seismo Noise Signal SeialllO MOt

1972 "' - - Peciod F' Amp_ Period. F' MCO
~ ~ • • ~ ~ • •

4/' 18 19 .. O. , 3.0 t. , 1.0 Not identifiable
,

N

1.2 1.0 0.08
~./, 19 to " 1.0 15.0 O. , 1.0 1.0 O. , ,

8/' 23 23 40 1.0 7. , 0.2 1.0 1. , .., 0.2 1.0 O••

8/' 23 " 15 1.0 3.0 0.2 1.0 0.8 ,., 0.2 1.0 1.8

U/9 21 02 27 1.0 1.2 0.2 1.0 1.0 5.0 0.2 1.0 1••

20/9 22 58 2S O. , '.0 0.1 1.0 0.' 18.0 0.1 0.7 '.5

24/9 16 18 " 1., 15.0 0.2 3.0 1.0 Jl.O 0.2 0.7 2.1

24/9 19 51 53 3.5 '.0 0.2 1.0 1.0 26.0 0.2 0.7 •• 3

24/9 20 18 55 1.0 '.0 3.0 1.0 1.0 1., 1.0 0.7 0.3

25/9 11 30 .. 1.0 3.2 0.2 1.0 0.' 8.0 0.2 0.7 2.5

--------------------



... Cd/phone SO. IOOIC lOOK 200K ". IS0K

8l~ Si9na~ ". lSOK lOOK BOK 1501(

Creen S1gnal ,0< '0< ,0< lOOK

8hck -12V ,0< 150K 150K

Yellow Cal/phone ,0< 100)(

White .12V ".

ScrClcn Com/Earth

Rel;listances (ohms) measured with an AVO 8 multimeter

Cable connections and inter-lead resistances

HQI Landline

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Cable u•• Screen

-29-

Table 12

White Yellow Black Green 8lue
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