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SUMMARY

Basic programs in geomagnetism, ionospherics, and
seismology were continued at the Mundaring Geophysical Observa-
tory during 1976.. The main instruments were an Eschenhagen
normal-run magnetograph, an IPSD Type I111E ionosonde .and a
Worldwide Standard Seismograph -A 'sénsor house' was erected
at Gnangara in preparation for the 1nsta11at10n of an Auto-.
matlc Magnetic Observatory.

Seismographs were operated at Swan View, Kalgoorlie,
Meekatharra, Marble Bar and Giles, and accelerographs at Mecker-
ing and Kununurra. The seismograms from the séismograph at
Kuhunurra owned by_the WA Government, were analysed. A Seismic
Research Observatory was installed with the sensor at Narrogin
and digital and visual recording in the Mundaring office.

The annual'earthquéke-list.shows details of 47 Western
Australian earthqﬁakes 21 of which occurred in the southwest
zoné; the largest near Meckerlng had a magnitude ML. 4.7 and
felt -reports data showed it had a maximum 1nten31ty of MM V.



INTRODUCTfON

The Mundarlng Geophysical Observatory opened on 18
March 1959 and ‘now controls operatlons at Mundaring (selsmologlcal
and 1onospherlc_record1ng), Gnangara (magnetic recording),
Kalgoorlie, Meekatharra, Marble Bar, Giles, Kununurra, and Swan
View (seismological recording). In'COAOperation with the United
States Geological Survey, a Seismic Research»Observatory (SRO)
was instdlled in Maroh with the sensor at Narrogin and digital
and visual recording at‘the~Mundaring office;, Routine recording
commenced on 27 March 1976. Preparations were commenced for the

'installation of an Automatic Magnetic Observatory at Gnangara.

Descriptions of the obServatory and an outline of activity there
to the end of 1975 have been given in previous records (e'g.»
Gregson & Smith,f1976);_ and principal events 1n the observatory s
history are given in the Appendlx. Dlscuss1on of non- -routine
projects is brief, as.details‘will be_reported separately.

STAFF AND VISITORS

_ ObServatory'staff is listed in Table 1,.and other
personnel associated with the'observatory's operations in Table
2. Staff absences, for reasons other than recreation leave, are
summarised in- Table 3, and conferences and tralnlng se551ons
attended or addresses glven in Table 4. '

Mr R.S. Smith was promoted to Geophysicist Class 3 and

transferred to Canberra headquarters on 19. August; Mr E.P. Paull
remained on temporary”transfer to the Toolangi Observatory Group
until 30 October, when he. returned to Mundaring as Geophy5101st

Class 2.
Two geophysicists, Messrs K.D. Wake—Dyster'and M.J.
Sexton, were given tralnlng in observatory practice from July to

September in preparatlon for Antarctlc duty in 1977

Visitors to the observatory are listed in Table 5.
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GEOMAGNETISM

Normal magnetcgraph

The Eschenhagen 20 mm/h magnetograph continued in
operation at Gnangara. '

The records for b March and 27 July were completely
lost owing to operators' errors,.viz. the recording lamp being
left off and the recorder shutter left closed reSpectively.
Partial loss occurred on 9 and 10 June and 4 October as a result
of fogging. The duty operator loaded the recording paper with
the reverse side out from 7 to 12 January, but the records were.
still readable. Three hours of record were lost on each of 11
and 12 April when the battery Supply failed. The normal lead
accumulators were replaced with two 12V Faure-x cells designed
for low-current Frickle charging.

All the control eduipment operated well throughout the
year with the exception of the magnetograph calibration (see
later); The time-mark foot switches in the absolute hut were
rewired and an extra switch was installed near the proton '

precession magnetometer.

No unexplained changes in baseline or scale values
occurred during 1976.

On 8 February (1144 UT) the H variometer temperature-
compensating magnet shifted slightly. This resulted in the
recording trace value moving 21 mm. The compensating magnet was
adjusted on 24 February (0100) to bring the recording trace back
to its original position. The same adjustment reduced the vario-
meter scale value from 2.65 nT/mm to 2.52 nT/mm. The Z scale
value rose from a minimum of 5.70 nT/mm in January to 6,20 nT/mm
in August. | ' |

_ The Z variometer temperature-compensating magnet was
lowered 5 mm on 31 August (0600 UT) to reduce the % temperature
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COeffiCient. The poise on the reéording magnet was also adjusted
then, "and again on 8 September, to relevel the magnet and bring
the recording trace back to its .original position. ThiS'adjust—

ment reduced the Z scale value to 5.7 nT/mm.

The standard dev1at10ns of the observed basellnes and .
scale values from adopted values were:

Element . Baseline yvalue : Scale value -
D 0.24 min - .
H | 1.1 nT = . © 0.01 nT/mm
y/ ' ' 1.2 nT . - 0,04 nT/mm

Magnetograph tests

. Temperature coefficients; Least-squares analysis'of H.

baseline data obtained after the adjustment of the temperature-_
compensating. magnet on 24 February gave a value of g = 0.0

nT/%C. 'The value determined for the 1975 data, qH = 0.4 nT/°cC,
was used unt11 24 February. ' '

The 1975 value of aZ = 3.9 nT/°C was used until the
adjustment of the Z temperature-compensating magnet on 31 August.
A value of 4.3 nT/°C was determined using least-squares analysis
but this value was not used as the difference was small. The
adjustment 1mproved the temperature compensation considerably and
a preliminary coefflclent of az = 0.0 nT/°C was used for the
remainder of the year. ' -

Orientation., Orientation tests were made on the Z

variometer on 15 June and on 8 September after the adjustment of
the compensating maghét’. the H and D magnets were tested on 31
August. Orientations of the recordlng magnets in the mean

magnetic fleld were :
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H: E 1,09\ - ] Augﬁst-(ordinate 18 mm)
- D: N 0.3% 31 August (ordinate 20 mm)
~ Z: N 0.09 | 15 June (ordinate 36 mn)
Z: N

0-10'_'D6wn 8 September (ordinatel39 mm) -

These results. are compatiblgjwifh those of previous
years. . | '

Parallax. Nd'tests were performed during 1976 and it
was assumed that the parailax remained unchanged-from previphs
years. - During 1973 it had been'found that the parallax on
.vagiatiqn trace time-mark spots (but not on baséline spots or
hour lines) was zero on all components. The parallax for other
time-marks can be measured from the trace time-marks.

Scale values. A magnetograph calibrator MCO& was used
in conJunctlon with Helmholtz. 00115 to determine H and Z scale

values once weekly. The current delivered by the calibrator

varied significantly before April. The varlat;on was eliminated
by_replacing the reference diode with a highfprecisioh tempera-
ture-compensated zener diode. .- '

The D scale value was determlned to be 1,09'/mm on 31.
Augubt us1ng the Helmholtz coil method.

Maénetometers

Instruments used during the year for weekly control
observations were Askania declinometef 509319 and PVM B/116/B.
The iatter comprised Elsec vector coils set B, Elsec proton
precession magnefometer, S/N 116.and'sensor set B.

leflculty was encountered in turning and levelling the
- PVM coils on several occasions. . Tests with various lubricants
continued until April when a slight coating of "stalubé" white
grease was applied to the mating surfaces of the cone bearlng.
This proved satlsfactory Ior the remalnder of the year. The

o
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vector coil piér (NM) was replaced in September by a pier with

larger area (600 mm x 600 mm) to improve the stability of thé

coil level.

Comparisons. A'set of ihfercomparisbh observgtions was
performed between the Ghangara PVM (B/116/B) and the QHM .460
series from 11 May to 1 June.‘ Comparisoﬁs were made through
baseline values because the PVM polarising current (pier NM)
affected the QHMs (pier NE) and:prevented simultanecus observa-
tions. Each QHM was read eight times. The H differences found

were:

]
w
[T~

0.9 nT ) Note: these differences
0.8 nT ) are not reduced to a

H. 460 - H. B/116/B
~H. 461 - H. B/116/B = 7.3
H. 462 - H. B/116/B.

now
W
I+ 14+ 1+

0.9 nT ) common pier.

An F pier difference was measured on 11 May between
piers NM and NE. Observafions'were taken simultaneously using a
Geometrics PPM (S/N 1365, W.A.I.T.) at a site about 30 metres
south of thé absélute'house, and PPM 116 on pier NM and then on
pier NE. Ten.obServations.were made on each‘pier. . The derived

station difference was:
NM - NE = 1.6'nT (F).

BMZ 120 was compared w1th PVM (B/116/B) on 10 and 11
August. 1he Z dlfference found was:

Z. 120 - Z. B/116/B = +227 nT.
Preliminary'corrections'used throughout the year were:
(a) PVM B/116/B H nil.

(b) . Askania declinometer 509319 (01rcle 508135): 0.5

’ mlnutes.
(c) PVM 116:  Z nil.
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D standardisation. A series of D observations was made
with the Askania declinometer (509319) from May to July to deter-

mine the effects of magnetic material in either the circle base

or the declinometer head. - These tests were part of the HQ

program to establish an Australian Magnetic Standard. Two sets
of observations were made:

1. Base rotation. Observations were made with the
base in three orientations 120O apart. Two observations were made
in each position on each of five separate days. With footscrew

A in the positions shown, the mean observed baseline values were:

N = 22 50.9' + 0.3

*
SE - 20°51.1' + 0.3
SW - 2° 50.8' + 0.3

|+

Mean  2° 50.9' + 0.3

The mean baseline value is the same as the baseline
value from normal observations (footscrew A N), within the limits
of error. It is therefore concluded that the magnetic effect of

the base is zero for normal observations.

2. Head rotation. Observations were made with the
declinometer head rotated through 180° and viewing the magnet

mirror with the telescope to the north instead of the normal
south position. Two observations were made in both the normal
and reverse positions on each of six days. Differences in base-
line observations were:

D(N) - D(S) = 1.6 minutes.

The copper_damping plates were removed on 29 June and
the above test repeated. The differehce D(N) - D(S) ='1.5
minutes. This indicates that thé majority of any magnetic .
impurity is in the declimometer head. The damping plateé were
reinstalled.



.-.7-

Automatic . Magnetic Observatory -

Preparatlons commenced for the 1nsta11at10n of an
Automatlc Magnetic Observatory (AMO). A new insulated concrete—
block house was. built to house the sensors. The position of the
building is shown in Plate 5. o S

Accessory equipmeht

- The Askania horizontal-intensity visual recorder at the

Mundaring office was operated throughout the year.

Magnetic pulsation tape-recording equipment was operated
at the Weir site for the-University'of Newcastle. Apartyfrom
minor losses due to the failure of the tape drive and breaking of

the signal cables, recording was continuous,

Data reduction and publication -

Mean hourly value reduction data were prépared in
monthly batches about three months after recording. Magnetograms
and reduction data were sent to'Cenberra HQ for the derivation of-
hourly values. As a check on theee values, the flrst and

thirteenth hours of H, D, and Z were hand scaled and - mean values

-calculated at Mﬁndaring for direct comparison.

: Monthly end-annual mean values of H, D, 4, and F and
mean K-index values at Gnangara for 1976 are listed in Table 6.
The field values were derived from the ten local quiet days of
each month by scaling a meaﬁ ordinate for each component from
each magnetogram. - Annual. values for all components since 1966
are shown in Table 7. Recent trends in secular variation
continued with H decrea51ng by about 41 nT; . D became more
westerly by 0.9 minutes and Z 1ncreased in magnltude by about 30
nT. The mean value for F rose by about 12 nT durlng 1976,

The dlstrlbutlon and publlcatlon of data eontlnued as
previously (for detalls see Record 1975/143)
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Miscellaneous requests were-attended to, mainly'fqr‘
magnetogram copies and information on the geomagnetic field in

Western Australia.

IONOSPHERICS

Eguigment

The quarter-hourly sbunding schedule was continued
throughout the year using a model 3E ionosonde; the ionosonde
and components and circuit boards were supplied by the ionopheric

Prediction Service (IPS), Department of Science. 240 hours (2.7%)

of record was lost during the year. Losses were due to component

failure (95 hours) and the film jamming or breaking (145 hours).

Special soundings were made at 5-minute intervals for
the period 13 October to 5 November'chering the solar eclipse on
23 October; 1l1-minute soUndings were made on 23 October from‘Q4OO
UT to 1000 UT. -

Data distribution and publication .

The scaling, distfibution, and publication of data con-
tinued as préviously (for details see Record 1976/48).

SEISMOLOGY

Seismograph stations .

Permanent stations were operated throughout 1976 at
Mundaring (MUN), Kalgoorlie (KLG), Meekatharra (MEK), Kununurra
(KNA), Swan View (SWV), ahd Giles (GLS). Marble Bar (MBT) was
closed in February; the seismometer was resited and the station
reopened in June as MBL. A Seismic Research Observatory (SRO)

was installed at Narrogin/Mundaring'(NWAO).
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The-numbersfof'events-reported-from_each station in_
1976 were: | | |

MUN 637; KLG 485; MEK 724; KNA 1733; MBT (one month) 5;

MBL (six monﬁhs)'477; NWAO (ﬁine months) 445; NWA (two
months) 64; B ' |

SWV 431; GLS 1491. -

TOTAL: 6562.

, A summary of record losseé-from all séismograph stations
is.given in Table 8. - o -

' ) : e
Mundaring. _The.erratic behaviour'of the WWSSN timing.
system which began on 13 December.1975'continued until June.  An
EMI clock was used for tihe_control during this period. Replace-
ment units including the crystal, divider,'strobe and_programmer
from Albuquerque Seismological Laboratory did not improve the
clock performance,'and the problem Was'eventuaily tracked down to
excessive ripple (3V) on the output of the battery charger. " This
in turn was resultihg in excessive ripple on the 25V regulator.
The ripple on the charger output was reduced by reducing the
charger output current and the timing system became stable again.
The short-period recorder motor was replaced in July.

The supplementary seismograph ran well and the seismo-
grams were used extenéively'in microearthquake studies. The main
cause of record loss was again the failure.of the recorder lamps.
A mask in the optical path of the high-gain vertical—cdmponent
was removed_in December. This allowed the lamp intensity to be
reduced and should reduce the frequency at which thellamps burn

out.

Kalgoorlie."This séismograph was converted from a

phétographic recorder to a visual recorder (helicorder) in

August. By using 0.75 Hz and 5.0 Hz cut~off much of the backe
ground and industrial noise was eliminated. This enabled the
peak magnification.to be increased from 21K to 60K. The magnif-
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ication was later doubled on 9 November fo'give a peak magnificaf'

tion of 120K, Thé seismograph calibration curve is shown in
Plate 4. '

A Meekatharra. This seismograph continued to operate'as

a singlé vertical component throughout the year. ‘The-battery
charger was modified to reduce RF noise by the additioh of a
small capacitor (0.047 uF) across one of the amplifier transis-
tdrs»(Q4) and increasing fhe value of the output filter capacitor
(C3). All other battery chargers of thisltype constructed at
Mundaring were subsequently modified. '

Marble Bar. Helicorder and EMI.clock problems resulted
in the closure of this station (MBT) in early February. As it
was planned to resite the seismometer later in the year,‘repairs

were left until then.

_ In- June the seismometer wés positioned at Marble Bar
éirport and data were telemetered on a Telecom line into the
town. The recording and control console was shifted from the
Shire Office to the Post'Office where there is an airconditioned
room. The seismometer was shifted to eliminate the artificial
seismic noise generated in the townsite and to place it on more
consolidated rock. The peak magnification was increased from
about 100K to 400K at 0.15 seconas,'with an increase from 19K to
70K at 1 second. . '

Cdfordinates and details of instruments are given in
Table 10.

There is no power at the seismometer site. VTo supply
power fdr the telemetry amplifier (Geotech AS330) a 12V lead
accumulator was installed. A solar cell is used to keep the
acéumulator charged and a loéally produced DC to DC converter
provides + 12V for the telemetry amplifier. Plate 6 shows: '
details 'of the remote pdwer supply. . Some problems occurred

during hot weather in December. The charging rate of the solar
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cell dropped below'that requiredpto keep the battery Charged.

The battery had to be removed twice for recharging. = This
accounted for about half of the record loss. It may be necessary
to increase the remote charging capacity'by adding a second solar
cell, )

'Full details of the Marble Bar selsmograph are given in
Page & Smith (in prep ) o

Kunﬁnurra. 'This station continued to operate excep-
tionally well w1th only minor record 1osses,'result1ng from
operator errors. Occasional problems occurred with time control
when the EMI clock display jumped. The clock was replaced 1np
August. ' st ' '

Swan View. This-Station operated-throughout the year
with the exception of the period 8-30 August when the telemetry
amplifier waé.used at Kalgoorlie. From_March, power and time.
control was provided from the seismic,ReSearCh ObServatory
console.’ Mains power was used from 26 November to 4 December
when diodes and a voltage sensing relay failed in the'SRO power
supply. ' . ‘ ' ' .

The seismograms proved valuable in providing data'to
locate earthquakes in the southwest seismic zone and also for
providing preliminary data about overseas and larger;Australian‘

earthquakes.

Giles. The operation of this stétion.improved consid-
erably.. Time control was a problem in May‘when the time correcﬁ‘
tion shown in'the operator log_differed-from that determined from
the recorded radio pips. The clock rate increased drastically'to .
abdut half a second'per day in'July; These types of problémSv &
take t1me to rectlfy because records are recelyed iny in gortq
nlghtly batches. '
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‘Eleven days' record was lost in August when the statlon

ran out of recordlng paper.

| Transportable. This unit was operated for a short

period only in'November_during explosion tests (see later).

Seismic Research Observatory

In the early 1960s, the United States Government .
established the World Wide Standard Seismogréph NetWork_(WWSSN)
comprising about 115 stations in more than 50 eountries. This
world network has been the”principal source for a general—'

_purpose data base for global seismological investigations and -

research. By employing the advances in electronic and instrumen--

‘tal technology made since 1960, the data base can be greatly
improved, and with this objective the United States Defence
Advance Research Projects Agency (ARPA) in co—dperation with the
U.S. Geological Survey (USGS) initiated the Seismic Research
Observatory (SRO) project. . '

The USGS, in co- operationn with participating countries,

is in the process of 1nsta111ng thirteen SROs around the world,
so that with similar seismographs installed in recent years there
will be about 25 digital-recording observatorles to complement
the WWSSN. Mundaring Obeervatbry was selected in 1974 as the -
centre of one of the $ROS-(see Record 1974/174, p. 97). Routine

recording commenced on 27 March.
Detalls of the SRO are given by bmlth Woad & Gregson
(in prep.): an 1nstallat10n report by the contractors also

provides.technical information (Shaw, undated).

Accelerographs

Four MO2 aCceierographs were in service until December,
two at Kununurra and two at Meckering, sites B and C. No seismic
events were recorded; "All the acdelerographs were returned to

Mundariﬁg in December for a general overhaul.
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Explosion seismology

Seismic waves from mlnlng exp1031ons at Newman, Tom
Prlce, Goldsworthy, Shay Gap, Sunrise Hlll, ‘Parburdoo and Kool—'
yauobblng were recorded regulariy byhsome Westefn_Australian
seismographs; The mining companies involved continued to co-
operate hy supplying'monthly summaries of explosion times. A
catalogue of s1gnatures of the exp10s1ons recorded at various
seismograph stations was made to assist in dlfferentlatlng
between exp1051ons and local or_reglonal earthquakes._:
' A large mining explosion at Tom price on ll”August:was
recorded at MBL, MUN, NWAO, KLG, MEK, ASP, MfN, and STK. The Pn
velocity between MEK and MUN was calculated to be 8.35 km/s; |
compared with a value of 8.44 km/s determined in 1975 (Gregson &
Smith, 1976). '

From Julv ‘waves ffom explosions at Collie (Griffin'
Mining Co.), were recorded on numerous occas1ons at Mundarlng,
Swan View, and Narrogin. - Further recordlngs at 81tes between
C0111e and Mundaring dre planned for 1977.

The Navy; in conjuncticn-with the Weapons Reseerch
Establishment (WRE), exploded about thirty 50-kg depth charges
about 100 km off the west coast on 22 November. Attempts were |
made to record the waves at sites 10 km west and 10 and 20 km
east of Swan View and at Boddington (70 km west of Narrogln),
but the charges were too small to record

Stress measurements

Six sites in the southwest seismic zone, which were
selected in 1975, were drilled by the CSIRO for in situ stress
measurements in. January and Febfuary.:iThis project was part of
the program of the BMR:Regiohcl Crustal Suryeys Group (see Record
1976/91, p. 71); observatory staff provided local liaison with
the drilling contractor. Stress-measurements were‘made by an‘
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overcoring method. Site localities and results are given by
Alexander, Denham & Worotnicki (1977). '

Seismicity

‘Table 9 lists Western Australian earthquakes of magni-
tude ML = 2.0 or greater which occurred during 1976 and for which
locations are available; 47 events are listed, of which 21
occurred in the southwest seismic zone.

‘ Epicentres were initially determined graphically. For
larger earthquakes not in the southwest seismic zone, which were
recorded at four or more Australian stations, epicentres were
redetermined by the headquarters group using a computer program '
for the relocation of earthquakes. Better results were obtaihed‘
for earthquakes in the southwest seismic zone by using disfance
and azimuth from Mundnringi A program using a Sharp 365P calcu-
lator was developed for determining origins in the southwest
seismic zone using S-P times from MUN, SWV, and NWAO. From

April, this program was used when applicable.

Plates 1 and 2 show epicentres of Western Australian

earthquakes (with magnitudes mB = 4 or-greater) and those in the

southwest seismic zone respectively.

Southwesf zone. Activity . in this zone was lower than
in 1975;' there were only two earthquakes With'ML greater than
2.9. The largest, ML = 4.7, occurred on 29 October 3 km south of
Meckering. Three'small events occurred 13 km north-northwest of
Rocky Gully on 8 Auguét. |

Kununurra area. The Kununurra area was the most active

other than the southwest zone during 1976, Twelve earthquakes-
were recorded between 33 km south and 180 km southWesf of Kungna
urra. The largest, ML = 4.5, occurred o 7 November and was,
located 33 km south-southwest of Kununurra. Two other small
events occurred also in November in the same place, within 10 km
of the Ord River Dani wall. | ' | -
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- Other areas. ‘Several ‘isolated earthduakes with magni- =
tude mB greater than 4 occurred during the year. - These are shown
1n Plate 2. ' '

Earthquake intensities.

One hundred and eighty questionnaires were distributed
for the Meckerlng earthquake which occurred on 29 October; 75%
of them were returned. An isoseismal map was prepared and is
shown in Plate 7, It is difficult to fit smooth isoseismals but
the, data indicate that the maximum'intenSity was upner V at
Meckering, the radius of the isbseismal_for intensity 1V was
approximately 120 km, and the'earthquake-was felt up to 240 km
from the epicentre. | | ' '

Data distribution and bublication

Seismic data were distributed as previously (for details
see Record 1975/143) A punched—tape telex machine -was 1nstalled
in the offlce in January to facilitate sending prellmlnary data
from all statlons to the US Nat10na1 harthquake Information

Serv1ce.

- Miscellaneous requests for seismogram copies, phase

data, and information on WA seismic activity were attended to.

NOTES ON WORKS PROJECTS

N Minor repairstand maintenance were carried out on the
observatory buildings. A 3 m x 4 m insulated concrete-block
buiﬁding was built at Gnangara to house the sensor coils for the
proposed Automatic Magnetic Observatory. -

" ACKNOWLEDGEMENTS
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Council (until June) and ‘the Marble Bar Post Office (from June),
for.housing the Marble Bar seismngaph is also ackndwledged. ‘
Punching of ISC cards was carried out by the Australian Bureau of
Statistics (Perth)‘by'arrangement‘with'the'Dehuty Commonwealth
Statistician. We alsQ-ackndwledge Hamersley Iron Pty'Ltd, Mount
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ing monthly summaries of explosion times for their mining
operations. ' '
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. TABLE 1 .
OBSERVATORY STAFF 1976

Officer Designation

P.J. Gregson -Geophysicist Class 3 T

R.S. Smith ' Geophysicist Class 2 (until 19 August)
E.P. Paull -Geophyeicist Class 2 (from 1 November) -
B.A. Gaull Geobhysicist Class 1 (from 27 January)
J. Silic Geophysicist Class ‘1 (until 13 February)
G. Woad ‘ Technical Offieer Grade 2 

B.J. Page Technical-Officer'Grade 1

Y.M. Moiler (Mrs)
T.E. Creaser

Typist Grade 1
~ Assistant Grade 1

TABLE 2
~ASSOCIATED. PERSONNEL 1976

Name

Nature of dutiee_

K.D. Wake-Dyster
M.J. Sexton

B. Carling

R. Kruger

D. Richardson

B.;Harvey
G. Edwards
J. Bailey

J. Roberts . . '
Observer-in-Charge

‘Weather Station

'Ahtarctic trainee (16 July - 24 September)
Antarctic trainee (6 September - 1 October)
Daily attendant, Gnangara ‘
Daily attendaht, Kalgoorlie
Daily attendant, Meekatharra (until =
22 December) | |
.Daily attendant, Meekatharra (from
23 December) _
.Daily attendant, Marble Bar (until 31
: 'Jénuary)" .
Daily attendant, Marble Bar (from 25 June)
Daily attendant, Kununurra -
Daily attendant, Giles




-18-

- , TABLE 3
' OBSERVATORY STAFF ABSENCES 1976

Nature of absence ‘ . - | . No. of man days
Sick leave - a e aw T ) 30
Military leave ' ] ~ o 15
Attendance at outstations. and field operations 26
Furlough & B o 11
Temporary transfer - ' D . : 208

290

TABLE 4

. CONFERENCES, ADDRESSES AND TRAINING

Officer - - Date. ‘ ~ Address

P.J. Gregson "~ Sep 13 Midland Business Men's Association
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TABLE S

- VISITORS

Pos b
Visitor

!
Trainee teachers

Institute
Mr R. Thompson CSIRO )
Mr I. Hulls - CSIRO ) (Stress_measurements)
Mr L. Alexander CSIRO ) _ _
Mr S. Shaw | Unitech o S
Mr R. Reynolds _ Unitech o ) (SRO)
Mr H. Butler United States Geological Survey )
Mr J. Bailey ' Marble Bar Post Office =
Mr B. Fefeday Department.of-National Resources (Canberra)’
Mr D. Blair Kalgoorlie School of Mines :
Mr E. Edmiston Department of_National-Resources (Perth)
Mr H. Lauchland Department of National Resourées (Canberra)
Mr D. Rock | Albuquerque Seismological Laboratbry (SRO)
Mr B. Harvey Department_of Tranépdrt, Meekatharra
Mr J. Hoare Westrail .
Mr B. Mitchell Westrail
_St#dents | -Darlington Primafy School

Churchlands Teachers College
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TABLE 6

'PRELIMINARY MONTHLY MEAN GEOMAGNETIC VALUES. AND K-INDEX

1976

Month D(West) H, nT Z, nT F, nT K

January 03° 12.2° 23589 53510 58479 2.17
February 12.0 582 514 480 2.52
March 12.2 571 520 481 2.66
April 12.0 567 526 485 2.26
May 12.6 569 526 485 2.03
June 12.3. 568 527 486 1.67
July 12.0 566 529 487 1.95
August 12.4 - 562 530 486 1.79
September 12.4 555 537 490 2,17
October 12.2 559 535 490 1.86
November 12.7 - 557 540 493 1.60
December 13.2 . 557 542 495 1.93
Mean 03° 12.4 23567 53528 58486 2.05
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TABLE 7

. GEOMAGNETIC ANNUAL MEAN VALUES 1966-1976

Year D o I H, nT X, nT Y, nT 2, nT _F, nT Notes
1966 = -2952.6' -65°56.2' 23890 - 23860 - -1199 -53499 58591 2B
1967 54,2 57.3 869 . 838 1209 499 = 582 2B
1968 55,7 59,0 . 846 815 1217 494 568 2B
1969 57.6 . 59.6 822 790 1230 487 552 2B
1970 59.6 -66001,0' 790 758 1242 474 = 527 2B
1971 - -3002, 31 02.0 764 730 1260 459 . 503 2B
1972 05.2 04.0 726 692 1278 454 483  2C
1973 - 07.8 06.2 686 651 1202 . 460 - 472  2C
1974 09.9 09.0 = 642 606 1304 477 470 2C
1975 ~11.5 ©11.3 608 571 1314 496 474 2C
1976 12.4  14.2 = 567 530 1318 528 486 2C
Mean ) . : »

annual )  -1.98  -1.80 -32.3 =-33.0 -11.9 2.9 -10.5

change )

NOTES: 2. Preliminary value B, Mean of hourly. values, & IQ days
C. Mean of daily values, 10 Q days



TABLE 8

1976 SEISMOGRAPH RECORD LOSSES

HOURS

MUN SUP

NWAO SWV  KLG

Cause . o SP

Z N E 2 B z  z*

MEK MBL

KNA

GLS

OPERATOR |

Late change :

Drum not reset 24 24 24
Paper reversed - 24
Poorly loaded

Fogged '

Paper supply

POWER FAILURES

Mains
Battery

RECCRDER FAULTS

Blown lamp 36 87
Helicorder

Optics

CONTROL EQUIPMENT

Clock

Discriminztor

SRO remote

SRO local
Equipment elsewhere

LINE OUTAGE
MAINTENANCE

Preventative 8 8 8

8

8

20 19

82 35 32

8

27

26
42

138

135 - 225 37

53

73

. - 52 :
32 - o 106

103
5 146

32

604
L2 42 42

138 138 - 4 71 5

41

24

41

24

41

16

24_

70

10

264

TOTAL - 68 119 56
Percentage 0.8 1.4 0.6

Mean percentage

8
0.1

- 0.5%

8 .

0.1

8 102 54 32
0.1 1.2 0.6 0.4
0.7%

234
35

222
5.3

356 294
4.1 5.8

640
T3

361

4-1

185
2.5 2.8

3.1%

90
1.0

90
1.0
1.1%

106.
-

344
%9

* Not operating for 5 months.



TABLE 9
'WESTERN AUSTRALIAN EARTHQUAKES 1976

Date ‘ " Origin Time Lat. Longe = . - - o - ’ ' . No. of
1976 U.T. °s - °E ML 'mB . Remarks .. - : ‘Stations
Jan 20 . 03 34 15.3 31.86 116.97 1.9 27 km S Meckering, felt. -
Feb 11~ 14 14 45.5 - 30.75 116,80 '_2.4 - ' f' 30 km NW Manmanning. 2
19% . 02 3205.3 - 19.41 114,30 5.6 250 km NW Onslow. 8
22 . 1738 22.8 © 31,70 116,99 2.8 . 8 km S Meckering. -3
Mar 01 06 53 29.1 . 31.60 117.00 - 2.1 . . 2 km N Meckering. 2
04 . 16.09 03.9 30.9 - 117.0 - 2.0 - 10 km SW Manmanning. 1
04 21 07 38.5 30,62  116.67 25 . 10 km SW Ballidu, felt MM IV. 3
15 15 38 35,9 32.34.  125.47 . 5.2 South Coast. - 16
1T 22 51 42,1 30,5 0 116.77 25 .10 km N Ballidu. 1
., BB 05 32 44.2 31,66 117,01 2.5 . 4kn’S Meckering. 4 |
28 0735349 . 7.0 127.6 2.7 o 180 km SW Kununurra. 1. L
29 01 26 03.4  16.9. : 94T 2.7 - 170 km SW Kununurra. 1 %
3% 21 26 48:4 38.22 113.50 - 4] - South Coast. | 5 '
 Apr 12 15 24 27.0 1644 - "128.1 - _ . 100 km SW Kununurra. 1
e 19 50 10.0 22,2 126,58 . 4.6 Lake Mackay - 7
way 08 = 00 54 34.8  30.72 116,62 . = 2.3 - 200 km SW Ballidu, felt. 3
11 09 2649.0 - 30.90 117.09 25 7 5 km S Manmanning. | 3
11 10 28 58.7 30.68 116.60 2.3 ’ 15 km .SW Ballidu. R
11 1054 13.5 O 30.7 - 116.6 2.6 o 15 km SW Ballidu. 3
21 . 05 43 31.7 - 16,45 128.25 . 2.5 .. 95 kn SV Kununurra. 1
21 . 05 48 13.4 16.5 128.2 . 2.0 90 km SW Kununurra. 1
24 22 56 56.2 33,13 118.01 . 3.4 . - - 75 km ESE Narrogin. ‘ 3
Jun 11% . 04 27 24.5 18467 - 125.25 . 3.8 . © 50 km S Pitzroy Crossing. 6




Date Origin Time ' L%t; S Lgng. . : : s 7 _ ' No. of"

1976 . N T.T. _ S : E ML mB Remarks _ Stations
Jul 01 14 03 42.0 - - - 33.70. 117.90 - 2.6 - 20 km E Broomhill. S .3
23 16 11 46.9 | 2,3 143 km from Marble Bar. 1
o7* 17 56 59.5 20.0 113.9 = 4.4 50 km N North West Cape. 6
Aug 08 03 10 28.9 34,40 11693 2.9 . 1% km NNW Rocky Gully, felt. 2
08 09 28 54.7 34,40 116,93 2.7 - . 13 km NNW Rocky Gully, felt. 2
08 12 20 41.0 - - 34.40 116.93 2.6 13 km NNW Rocky Gully, felt. 2
10 . 1905 17.7  33.40 118.10 2.4 o 10 km NW Broomhill. : 2
11 .. 04 36 14.2 - 23.40 119.70 j Newman explosion. 9
Sev 14 - 14 15 12.9 1644 128.0. 2.1 | 115 km SW Kununurra. K
15 . 1949 50.3 31.88 116.98 - 2.3 ) 39 Jon 'S Teckering, 3
27 0217 54,1 16.53 128,72 2.6 - | 89 km S Kununurra. 1
Qct 10 12 18 12.2 - 16.56 128.42 2.4 _ ' 91 km SSW Kununurra. 1 %
16 18 11 59 27.0 112.0 4.0 400 km NW Geraldton. 3 .
21 11 12 21 19.4 114.0 4.9  NW Shelf. - B 3
29 06 04 48.2°  31.64 117.00 7 S 3 km S Meckering, felt MM V. . 11
Nov O7* 03 47 27.6 © 16.05 128,82 A5 33 km SSW Kununurra, felt MM V. 7
07 109 58 19.6 16,02 128.64 2.0 . 33 km SSW Kurunurra. | 2
09 2048 33.2 o 1.7 " 31 kn from Marble Bar. 1.
10 05 27 42.6 ~ 16.02°  128.64 2.1 33 ¥m SSW Kununurra. 1
20 08 18 18.8 16.02 128.64 2.5 | 33 km SSW. Kununurra. 1
24 11 47 5042 | | © 2 | 135 km from Marble Bar. 1
25 .. 1111 50.3 . 31.62 11711 2.6 - " 10 km E Meckering. 3
28% 18 34 12.6 - 18.26 . 122.06 o 4.4 100 km S Broome. 8
;

S Dec04 202713  17.1 1284 3.0 | 160 km SSW Kuaunurra.

*Relocated using headquarters computér program.
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TABLE 10

MARBLE BAR (MBL) SEISMOGRAPH DATA

Code

MBL

Co—ordinates-

Latitude: ' - 219 09.6'S

Longitude: . 119° 50.0'E
Elevation: . . 200 metres
Foundation: ’ _ Afﬁhaean Basic Igneous
Pdrametersv
Cdmponent: - SP-4
Ts: : T 1.0 seconds
Magnification o |
at 1.0 sec. : | 70K

0.15 sec. ' 428K
Recording speed: : S 60me/min
Instruments
Seismometer: S Johnson .Matheson ‘.. . S/N.332
Teiemetry amplifier: » Géotech AS330 (6 db) ‘s S/N 450
Discriminator: Geotech XD410 . .+ .S/N 454
Recorder: : Geotech RV301 . S/N 252
Recorder amplifier: . Geotech AR311 (24 db) S/N 326
Clock: | . EMI - . 8/N 843
Radio: . Labtronics . 8/N 419
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APPENDIX

PRINCIPAL EVENTS

MUNDARING GEOPHYS1CAL OBSERVATORY 1957-1974

1957 May ’ Geomagnetic recording commenced at Gnangara (La Cour).
1959 Mar 18 Transfer of Obsgrvhtory from Watheroo to Mundﬁring.
1959 Apr 3 . lonospheric recording commenced (Type 2 ionosondé).
1959 Jul 30 ) o MUN seismograph recording comnenced (Benioff)..

© 1960 Mar - 1960 Oct Atmospheric noise recording (for CSIRO).

" 1960 Apr 30 Eschenhagen normal magnetograph replaced La Cour at .Gnangara.
1960 May 1 Cossor ionosonde replaced Type 2. ‘ : '
1960 Jun 22 Absolute magnetic observations commenced in new absolute house.
1962 Jun i WWSS system commenced operation at MUN.

1963 Apr 19-1963 Dec 17 GRV seismograph operation. '

1963 May 30-1963. Dec 19 ' NGN seismograph operatibn.,

1964 Nov 6 . KLG SP seismograph_recordihg_commenced.

1965 Nov 29-1966 Aug 24 LVS seismograph‘operatioh.

1965 Nov . - KNA SP-Z seismograph recording commenced; operation intermittent till
Feb 1972, )

1967 Feb ' Fremantle Region Upper Mantle Project.

1967 Oct 26 ~ MEK SP-Z seismograph recording commenced.

1968 Oct - 1968 Nov 26 Field seismograph operatidn at Meckering. -

1968 Nov 16-1971 Dec 31 AFMAG recording at Mundaring. '

1970 Jan 1 ° Routine.analysis of KNA seismograms commenced.

'1970 Feb 26 , IPS 111K ionosonde replaced Cossor.

1971 Feb 10-1972 Jul 31 KAA SP-Z seismograph operntidn.

‘1971 Nov 30 Two MOZ accelerographs installed at Meckering.

1972 Feb 29 ' KNA seismograph upgraded to 3 components.

1972 Mar 1 ) MO2 accelerograph (PWD) installed at Kununurra.

1972 Jun 27 . Proton scalar magnetometer introduced for Z baseline control.

1972 Oct 12-1975 Feb " . MBT SP-Z seismograph recording. :

1972 Nov 16 V MO2 accelerograph (PWD) installed at Kununurrc. )

1973 Jan 31 ' . Mobile SP-Z recording at various sites in SW seismic.- zone started.
1973 Mar 30 : KLG - reduced to SP-Z. -

1973 May 1 , MEK - increased to 3-component SP.

1973 May 23 ' MUN - 2 Wood Andersons installed. _

11973 May 25 ‘MUN - Benimwre SP-2 withdréwn; benicii SP-Z started.



i

‘

Proton veetor colils istroduced for Z baseline. control.

) . e

1974 Apr 1

1974 May 1 Proton vector coils introduced for H baseline control.
1974 June 17-31 Riometer recording at Mundaring during selar eclipss.
1974 Sep GLS - SP-4 recording commenced.

1975 Jul 18 - Nov 19 Earthtide recording at Mundaring.

1975 Mar 19 - Aug 15, Dec 18 SWV - SP-Z recording.

1975 Sep 2-1976 Feb 5 NWA - SP-2 recording.

1976 Mar 27 NWAO - Seismic Research Obéervatory commenced.

1676 Jun MBL SP-2Z recording commenced.

1976 Oct. Sbecial ionospheric sounding, solar eclipse (23 Oct)
/
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