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YWIYSICAL VORT OF TIE BURTAU OF MINIRAL RESCURCES, GEOLOGY AND
GoOSNYEICS TURITG THE INTERNATICNAL GEOFHYSICAL YEAR

1. INTRODUCTICH

This communication is intended to give a brief review
of the geophyoical work performed by the Bureau of Mineral Resources,
Geolozy ond Geophysics during the period of the International
Ceophynical Year (1957 July 1 to 1958 December 31)e The work is
livided into four disciplines, geomagneticm, seismology, gravity
cad ionospheric physics. When different types of work fall within
the same discipline, further sub-divisions are made.

Each disecipline is discusced from the following aspeciss-

1. Extent and continuity of observations.
2. New equipment obtained.
3. Results already published or distributed.

4. Resulls to be published or distributed in the fulure.

5. Important results = where applicable

laps, showing the locations at which geophysical obser-
vations were mande, are included.

2. GEOMACHETISN
A, OBSERVATORY GECQNAGNETISM

1 The Bureasu of lMineral Resources, Geology and Geophycics
operated soix magnetic observatories and two temporary recoxding
stations during all or part of the I.G.Y.

Toolangzi Obnervatory operated continuously throughout the
pericde The recorder is a normal run La Cour magnetograph. It
was standardized weekly by absolute measurements.

. Watheroo Observatory operated comtinuocusly throughout
the period. Records from a normal run Eschenhagen and a rapid-run
La Cour were obtainede The former were standardized by weekly
absolute measurencntse. iy

A noraal run La Cour magnetograph has been in continuous
operation at llawson Observatory throughout the period of the I.G.Y.
It hae been standardized by weckly absclute observations. A three
coaponent bar fluxmeter was installed in November, 1957. It was
in operation throughout World Days, and for certain hours on all
other days.

A normal run La Cour magnetograph has been in continuous
cperation at lacquarie Island throughout the I.G.Y. % was
standardized by weckly absclute measursuenise

The oparation of a normal run La Cour magnetograph at
Porg lloresby Ouservatory was started in March 1958 and continued
wi%hout interruption through the rcat of the I.G.Y. It was
standardized by weekly absolule measurcuentse.

A normal run Lo Cour magnetozraph has been in operation at
fnangara throughout the I.CG.Y. = Standardization was achieved by
weeldy absolute measurementss. This observatory is only 110 miles
from Watheroo, and can be congidered as a satellite station of that
oboservatory.
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An Ackania variograph was used as a temporary magnetic
station at uwl.’.n throughout the I.G.Y. However recording was enly |
intermittent from June, 1957 to Hay, 1958. It has been continuocus
aince then Standardization observations have been made weckly
tbro.lghout the I.G.Y. pexriod.

A tenmporary magnetic station was in operation at Alice
Springs from July to October, 1957. Standardization measurements
ecould be made only at the commencement and conclusion of recording,
therefore absolute values of the elements cannot be obtained from
these ‘tzacess However, the scale valuea are fairly well known,
and relative valuea can be derived from the recordings.

2e ‘The only observatory geomagnetic equipment purchased
esnecially for 1.G.Y. investigations is the bar fluxmeter inctalled
at llawson. The instrument consiste of three mu-metal bars installed
pevpendieular t0 each other in the north-south, east=-west and
vertical directions. Around these bars, coils are wound, and
currents induced in these coils are fed into sensitive galvanometers.
A tine scale of about 41 inch per minute can be used.

3. The scaling of hourly mean values of the three magnetic
elenents has been carried out for Toolangl and Watheroo for the
entire period, and up to September, 1958, for Macquarie Island.
About half of the Toolangi scalings have been converted to absolute
magnetic values.

K—indices, a description of magnetic storms, S.T.E. and
cther magnetic phenomena are reported monthly in a publication
called the "Geophysical Observatory Report®. This has a wide cir-
culation including WDC A, Cq and C Also K=indices and sonme
mggetic phenomnecna are sent directfy to the WDC's from Toclanzi and
Vatheroo. .

4, We expect to have a seni-automatic trace reader in operation
800N, This will be used for scaling traces from Ilawson, Cnangara,
Port lMoresby, and Darwin, and those £rom Macquarie Island since
September, 1958. This will also facilitate conversion to absclute
valuecs and c:xlculation of mean values by using punched card

. techniques. Ve hope to have scalings of all mean hourly values

converted to absolute volues by the end of 1959. Publication of
these shopld follow soon afterwards.

lagnetograns from Toolangi, lMawson and lacquarie Island
ara being copied photographically at precent. These, together with
copies of magnetograms from Watheroo, Cnangara, and Port loresbhy,
will be transmitted to WDC A as they become available. The copylng
should be completed by the end of 1959.

Q=indices will be scaled from llawson and Mocquarie Island
mognctograns, but no estinmate of the time of completion of this
ta; sk can be nade at presente So far no plans have beean wade to
publish fluxmetcer data on a reguler basise.

B, FIELD G-EO?':’AGIZETISM

. A total of 124 field magnmetic stations were occupied during

he periocd 1 July, 1957 to 31 Deccnber, 1958, by the Bureau of

ir ral Resources, Geology and Geophysics. Fifty-two of these were

v .,tations. The locations are shown in Fige.t. IFive separate
urveys were made, as followgie

'.‘d:--l'
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Horthern Territory and northern South Australia -« June =
Novenber, 1957

Tasmania = February, 1958.

Southorn Bowtly f




~ and Macquarie Island throughout the I.G.¥. pericd. IHMelbourne

vertical seismograph.

3.
Horshern and central Western Australia =- lay - Ocbober,
1958,
South westem Veastern Australia == Colober = I{ovembggé
1953,

Field magnetiec measurenents were nade at 9 locations in *
intaretica during the I.0.¥s These are shomm in Fige2. ?

'

No new equipment was obtained for the field magnetic S

]

2 A
wcrk carried out during the I.G.Y. ,,;;
" An isogonie map of Australia end Rew Cuinea for the epoech A

3e
19606) Las been issued, aud coples will sooa be sent 10 WLC 4y By 01

4, The resultse of field mognetic oboservations made before, |
during, and since the I.C.Y. are being iacorporated in a series of
napsy covering Australia and New CGuinea, showing contours of the '
three oboerved elements (D, H and I) and two derived elements &
(Z2 and 7), for the epoch 1957.5. Secular variation maps of these i
elenents are included s insets., These maps should be avallabls ‘
sbout the middle of 1559.

A roport is in preporation summardising the Antorctie
field nmagnetic resulta. o attenpt will be nade to produce iso-
nagnetic naps of Antarctica until results from other organisations i)
bocome available. ; :

3. SBISNOLOGY
A. OBSERVATORY SEISMOLOGY.

1. Contimuous seisnic recording has taken place at lMelbourne

seismic observatory contains three Denioff aeismometers (two
horizontal and one vertical) each coupled %6 two galvanonmeters, of

- perioda 14 sec. and 0425 sec. respectivelys AL Hacquarie Island {

there are two Wood=Anderson horizontal aeismographa end a CGrenet

lMawaon observatory is equipped with a thres-conponent

. Leet-Blumberg seismographe Satisfactory selismograms have been Y-
‘ obto.ined only mtemittently during the I.G.Ye period. H

A Benioff vertical geiomonecter and Willmore yecorder |
kave been in continuouu operation at Watherco from Apx'il. 1958, to '

: Deccmher, 1958,

A% Port Izoreeby recording with two horizontal Spreng- 1
nether seismographs was started in Deceonmber, 1957 and with a . |
vertical Sprengnether in TFebruarys; 1553 In June, 1958, a VWilson= i
Lanison vertical seismograph was added. - All were in continucus >
oporation until the end of 1958, except for June and July, 1958, |
when the E-W Sprengnether was not workinge

2e The Wilson-lLanison seismograph installed at Port Moresby
was borrowed from the U.S. Coast and Ceodetic Survey for this
purposes Obherwise mo new equipnent was obtained especially Lor
the oboervatory seismic I.G.¥. programme.

de A preliminary analysis of earthguake phases has been
made for the whole peried for ifelbourne, wntil June, 1958, for
lawgon, until "Tovembﬁr. 1957, for Hacquarie Island and from

Dacember, 1957 %o Suly 1958, for Port Moresby. The results have

been forwarded to WDC A, B and C.
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' 1e Gravity measurements on a regional scale were made during

4e

2
b .
{rom the Vatheroo s.:imogmus, and the results sent to WDC A.

Iiicroceisns hove been ecaled from the llelbourne seismo-

grams up to March 1958, but have not yet been forwarded to data
centrea.

Vo intend to0 make a final analyeis of earthquakes
ecorded at all five seismic observatories and to send the results
$0 WDC Ay B and Co The scaling of microseioms will be conpleted !
for lMelbourne and Watheroo and possibly for llawson and HMacquarde }.'o,
Islana, but at the moment no target date can be set for this. ,.é,

B. ARTARCTIC FIELD SEISIOLOGY (JICE THICKHESS!. ¢
F

1e From 9th Novenber, 1957, to 16th February, 1958, a i
sraverse extending about 400 miles southwards f£rom llawson was mades |
Its location is shomm in Fige2. (COravity observations and seismic |
neagurements were made along the traverse.

The object of the traverse was $o0 determine the thickness :
of the ice-cap and hence the height above sea level ¢of the under—

lying rock. A total of 23 seisnmic sites were used to give direct
depth deteminations.

2. A twelve channel seismograph, model T000B, made by Texas
Instruments Inc., was purchased for this work.
3. A preliminary report (B.M.R. Records 1958/40) has been

iseued giving a profile obtalned from the seismic results.s This
report has been transmitted to WDC A, B and C.

"

be Farther analysis will be made when gravity resultc become |
available. : . '
S Preliminary 1nterpretation of the results indicates an

ice-rcck interface close $0 sea level in most places, i.e. aboud

8 0C0 feet below the top of the ice-cap. A range of mountains 4
reaching 7,000 feet above sea level lies buried below the ice about @

160 niles south of Mawson (i.e. about T0°S, 62°E). A profile of

the ice thickness is shown in Fige3.

4, GRAVITY
Ao ICL-CA.P GRAVITY JFASTJ.PV- LJI:;TS.

1. To obtain more detailed information on the thickness of
the Antarctic ice-cap, gravity measurements were made every 5 miles
aleng the traverse south of Hawson (see Section IIIB), which was
carried out between November 1957 and February 1958, The results |
of the secismic measurements will act as controls for the gravity ;
readings. ;
2e Ho new eouiment was obtained for this work.

The amlysis of the gravity data is not yet complete.
\_ expect to complete the analysis and issue a repord containing

esults by July, 1559 This will be sent to WDC Ay B and C in ¢
due course. ‘

Un-l

B. RECICNAL GR AVITY.

the I.G.Y. in Antarctica, on the mainland of Australiz and on the '
continental shelf. l
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As w 311 an the measurcments along the ice-cap traverse,
gravity measu :r:ents were nade at 16 places in Antarctica during
the I.Ge.Ye The positions are chown in Fig.2.

+4

4

Underwater gravity measurements, in which a self-levelling ' |

instrument is lowered to the bottom from a surface vesszel, were

made’ on several traverses along the northern and eastera coasts of

sustralia, extending to New Guineas The loc_ations of these
traverses are shown in Fig.1. "

Ll

Cravity measurenents were made along a network of

. "
P

' . traverses (shown in the inset of Tig.1) covering Port FPhilip Baye. A;’

s PSS — .

P ————————

Land gravity measurements were made on mornington

' Peninsula and in northern Queensland. These were intended to

assist in standardising the underwater gravity results. Their
locations are shown in Fig.‘l o

% Xo new equipment was purchased for this work.
3. No results have been distributed to date.
4 Reports on gravity measurcments are in preparation.

When completed thoy, will be distributed to the WDC's.

. 95« IQIHOSPIERIC PHYSICS

1 ' The only ionospheric observatory operated by the Durean’
of Mineral Resources, Geology and CGeophysies during the I.G.Y.

was. at Watheroo, where an icnosonde was kept in continuous aperation, !

apart from minor interruptions due to instrumental failure.

Absorption measurenents based on the field strength of
cosmic noise were plamned for the I.G.Y. However, due to delays

"in acquiring all necessary equipment, it was impossible to start

satisfactory recording until afier the end of the I.CG.Y.

It was intended to start operation of an ionosonde at
Port lioresby during the I.G.Y. However, neither the equipment or
the buildinga were available by December, 1958.

2 The cosmic noise recorder at Wathoroo was purchased foxr
an intended I.G.Y. project. The recorder consists of a tuned
antenna system with vertical dircetivity, an Eddystone 680X
receivery a D.C, amplifier, and an Evershed and Vignoles recording
nilliamueter.

The Port lMoresby ionosonde, also ordered for I.G.Y. work,
is being constructed by the Ionospheric Prediction Service. It
is a multi-frequency pulsed transmitter and receivex covering a
frequency range of 1 = 25 He., feeding a C.R.0. display which can
28 rocorded on moving film. The frequency sweep is completed in

seconde. -

3e Hourly values of the following variables were scaled f:rom
the Watheroo ionogramss-

finimum frequency -

E layer critical frequency
E layer virtual height
P/pe of sporadic E

Sporadic E upper Ifrequency
Blanketing frequency of aporadic E

.‘;

i
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1 layer oritical frequency
Minimum usable frequency (3000 Em) F{ layer
Minimum virtual height F{ layer
Critical frequency F2 layer _,
Minimum virtual height F2 layer KR

- Height of maximum fon density F2 layer m‘;
Maximuwa usable frequency (3000Km) for F2 layer .,

Scalings were kept currents Tables of these variables
were sent 4o the Ionospheric Prediction Sexrvice every montl, from
where the resulis were published and diatributed to WDC*s and other
interested institutions.

F-plots were made for regular world days and’ special
world intervals and sent currently to the Ionospherie Prediction
Servica.

4 We have no plans for extraoting mrthar mformation from
the ionograns.
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