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This report covers the work'done by the 

author who was geophysicist with the Australian 

National Antarctic Research Expedi tion at l~('.':!quarie 

Island froD April to December, 1953. It is a sequel 

tO,Records 1953/30 and 1954/32 ani deals with obser­

vatory routine and naintenance and other gEneral, 

duties required of the geophysicist. The report 

contains the results of absolute ~agn~tic observa­

tions and initial earthquake phases. 

Detailed tables of scientific results will 

be published separately in reports at present in 

preparation. 
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l\i.acquarie Island, Lat. 540 30' S, IJong. 1580 57; E, 
situated 850 miles south-south-east of Tasmania, has, 
since 1948, been the site of a scientific station con­
trolled by the Australian National Antarctic Research 
Expedition. 

The Bureau of Mineral Resources, Geology and Geo­
physics is responsible for the eq~ipping, staffing and 
maintenance of a magnetic and, a seismological observatory 
on the island. The writer, an officer of the Bureau, was 
geophysicist at i\ilacquarie IslandE'rom h.pril to Decerl1bf:r, 
1953, succ~eding Uessrs. W.S. Flower 1950, W.B. Oldham 
1951 and P.M. McGregor 1952. 

The magnetj.c instruments are housed in two huts 
which have previously been described (Oldham, 1953 and 
McGregor, 1954)~ These were in fair condition on the 
writer's arrival in April, 1953, but deteriorated rapidly 
during the winter. Sand, blown by thE prevailing s.trong 
westerly wind, removed all the paint fro~ the western 
sides of the roofs ~nd most of che paint from the western 
walls. 

The huts were painted la'::;e in the year as soon as 
the weather improved suffiCiently, 

( b ). ~ ui lliD.€n1 • 

(i) Magnetographs. 

The recording instruments consisted of a set 
of low-sensitivity La Cour variometers and a '5 millimetre! 
hour recorder. (Plate 1, Fig. 1)-

During the previous year, fading of the trace, 
attributed to condensation of moisture on the glass sur­
faces of the recording system, had been noticed. The ex­
tremely high humidity .::".t j\Iacqu,:::.ric Islanc: is responsible 
fOr this trouble. As a r8medy~ all exposed glass surfaces 
were coated with an anti-dimmin~ compound containing rutile, 
alcohol and" Li.ssapol e"" By renewing this coating about 
once each three mor~hs, trace f ding has been avoided. 

As an aid t? !'educing hUr:1idi:'y the drying agent 
inside thE variometers was changed from silica g€l to phOS­
phorus pcntoxide.---

While the writpr was absent from main camp, the 
recorder ceased operating on two occasions after about ten 
or elEven hours of satisfactory recording. Mr. J.T. Bishop, 
the cosmic-ray physicist on the island, who was looking after 
the vario~Eters, informed the wri~er of t~is fact by radio, 
and acting on his advice, replaced the weight-driven recorder 
clock by a spare. On thE wri ter' s r(tu:~n, tailweights werE:: 
fitted to thE:: drive chains, as it was considered that lack of 
tension in the free end of the chains mRY have caused the 
stoppages. SinCE these changE's, the. rcc'JTder has been oper­
ating satisfactorily. 
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Altogether~ approxinatel~ 70 hours' record was 
lost during the period April-Fovenber 1953, 

The va~iometer control panel in the magneto graph 
hut was partly rewired during the year, and the two knife­
switches used in scale value determinations were replaced ~y 
a five-position rotary switch. ~his elininated the variations 
in scale value ~urrent noticed when using the old switches and 
which were probably cause~ by poo~ contacts. 

The scale value circui twas :.mproved by the add­
ition of a first-grade milliammeter, for which the temperature 
correction had been determined by the Defence Research Labora­
tories, Department of Supply, !1ar~byrnongr A thermometer, 
placed near the milliammeter, was used to determine the temper­
ature at the times of scale-value determinations. 

(ii) Absolute Magnetic Equipment. 

The instruments used in absolute determinations 
were QH1VI's 177 and 179, and Bl~Z Nu.64, (Plate 1, Fig. 2). 
QHM 179 was brought to the Island by the writer to replace 
QHM 178, which was returned to Melbourne for intercomparison 
with standard instruments~ 

(c) floutine Work and Main:t.fn.r:nQ~' 

In April and July, intercomparisun observations were 
made with the QHM's to .deternine _. 

(i) tht.: I.~_:'l.S. COl'1:ec-cion of QHI'i 177, 

(ii) the I.}: , S , \.Jorrection of QHM 179 
used as a declinor::l8ter" 

Consistent results were obtained -j.n the two series of inter­
comparisons. 

Grooved brass footplates were fjtted to the two in­
strument piers in the absolute hut so that the instruments 
could be oriented in the same direction for each determination 
of the components of the -earth's magnetic fieldo 

An unsuccessful search was made for Magnetic Station 
A, but this station is no longer necessary~ the azimut~from 
Station C being known (Oldham, -Q53)o 

In 1952, absolute magnetic rn8asurcments were made at 
Caroline Cove at _the S.W. corner )f the island (McGregor~1954) 
but azimuth observations could no·:·, be mac1c:'" In Octcber·1953~ 
the writer went to Caroline Cove to take 8.Zilluth measurements 
so ~hat McGregor's results cuuld to finalised. Unfortunately, 
continuous cloud COV8r did not permi t acclJ.ra':e sights :Co be 
taken and it will be necessary for -~,he obscr'(ations to be re-
p ea t€d~ 

jl tthe main car:lp, .sunshots) to d ,:,tcrmine the azimuth 
of the dsclina t~:i.)n marks fr,)[:1 thE: p:L 81' ~;.L ·~hE" absolu te hut ~ 
were taken at various tiL18S durj.n,e ·t·;he lear vThE'n weather per­
I!litted. (Plate -t~, Ft('so 3 and !1·) , 
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In addition to this work, the following routine, 
established by the previous geophysicist, was carried out:-

(a) 

(i) SCdling mean h0~rly values of each 
magnetic element~ Horizontal Intensity 
(li), Vertical Intensity (Z) and De­
clination (D). 

(ii) Absolute let8rmi~ation of H,D & Z 
four times per month. 

(iii) Determination of H & Z scale values 
four times per Donth in conjunction 
with (ii), 

(iv) Calculation of monthly Dean values 
of H,D & Z. 

(v) Parallax tests on the recorder once 
per month. 

(vi) Determination of K-Indcx for each 
three-hourly period. 

(vii) Listing of magnetic storms and sudden 
Cl"JmenC ErlEmts. 

(viii) Daily deternination of chronometer 
rates and corrections to standard 
time. 

The seismograph is housed in a concrete hut erected 
on rock on the southern slope of Wireless Hill at the north 
end of Macquarie Island (McGregor, 1954). The seismograph 
and recorder are maunted on a concrete pier, isolated from 
the hut floor, and standing cn rock. 

The officE: and darkroom are in a wooden hut joined 
to the seisr:1ograph hut and connected by an internal door~ 
Both huts were in good condi tion on the w:C'i ter IS _ arri val, 
but leaks tended tc appear alon~ the junction of the wqoden 
and concrete sections. These were remedied by the applic­
ation of P.C. 49, a job that needs to be dune periodically. 

The we,t8r supply (a Furp::1Y tank) was adequate for 
darkroom needs and showed no sign of running out. 

The seismological equipm~nt consisted of a two­
component short period Wood-Anderson typf~ seismograph aligned 
in a North-South and East-West direction! recording contln­
uously on photographic pap8r. D~uD specd was 30 rniIJimetr€s/ 
minuts. Ninute and hour tino marks wc:."€, placed on eLf: record 
from a Mercer chronometer, checked daily against station 
~\rNVH (Hcmolulu). 
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Focussing of the two light spots and adjustment: of 
their intensity to a satisfactory level caused some difficulty. 
It was necessary to arrive at a co~promise between a light not 
too bright for a relatively steady trace and yet not too faint 
to record sat1sfactortly the sharp movements recorded in local 
earthquakes. 

Early in the year, the system of tiDe marking was 
altered so that the light beam was deflected for five seconds 
each minute and at the hourly deflection the light intensity 
was increased. This enabl~d the arrival times of earthquake 
phases to be determined more accurately. 

Damping tests were made each month and as the instru­
~ents were seriously underdamped (damping co-efficient 0.1) 
some effort was made to increase the damping. Mild steel 
strips were placed under the magnet pole pieces to lessen the 
air gap and thereby increase the ~agnetic flux, but this 
effected only a slight increase in darnpinf. The field stren­
gths in the air gaps were determined experimentally and the 
values cabled to Head Office in Melbourne so that stronger 
magnets could be sent to Nacquaric Island with the relief ship. 

Many local earthquakes, some very close to the Obser­
vatory, were recorded, as well as approxinately twenty tele­
saisms, 'including earthquakes in Japan and Peru. Two of the 
local earthquakes were felt on the island • 

The routine seismological programme was~-

(i) Preliminary scaling and interpretation of 
all shocks recorded. Jeffreys and Bullen 
travel time tables were used for the inter­
pretation. 

(ii) Sdaling of period and amplitude of micro­
seisms on both components at 0,6,12 and 18 
hours GHT. 

(iii) Determination of damping co-efficients 
once per month. 

(iv) Determination of instrumental free periods 
twice per year, 

During December, 1953, the writer assisted the re­
lieving geophysiCist, Mr. C.S. Robertson, to instal a new two­
component s ei sL10[raph of sir.~ilar type. 'fhis ins trumcnt had a 
more satisfactury daDping co-efficient (up to 0.85) and. bettE~ 
focussing. 

4 • .QEAYITX __ .QJ2§~.[;YAT ~ 0 l'J S • 

Luring the change-over periods in April and December 
1953, gravity readings were taken at fou~-hourly intervals 
for a period of several days. The instruments, a Worden arid 
a Norgaard gravirru::ter, wcrE":': set up in t'.lC r:1cteorological storE':, 
where the gravi ty station had previow:ly be8n E;stablished" 
The results of th8~P nbs0rvatinn~ will ~n the sub1 ect of a 



- 5·· 

separate report. Lock densities were measured to aid in the 
computation of the gravity results. The average density' of 
2.6 grammes per cubic centimeter was used in the computation. 

The visual auroral watch was shared by six members of 
the party, including the writer, and entailed a sunset to sun­
rise watch, observations being taken each quarter hour. The 
type, positiori and intens~ty of auroral displays and the 
amount of cloud cover were noted on a special form. . The re­
sults wer~ sent direct to the Australian National Antarctic 
Research Expedition. 

So that the geophysicist might obtain some sleep 
after a night's watch, ~r. J.T. Bishop, the cosmic-ray physic­
ist, was instructed in the routine changing of, am photograph­
ic procc~sing of, both magnetic and seismic records. 

In addition to th~ visual auroral watch, a programme 
of sinul tancous p.:u'clllactic photo6raphy of s elected auroral 
forms was undertaken by the scientific members of the exped­
ition under the direction of the A.N.A.R.E. This necessitat­
ed the writer making two trips to'the southern end of the 
island where an auxiliary station had been established. 
Alto[ethcr, about three works were spent by the writer at the 
Southern Camp. D~~ing his absLnce" the routinc changing and 
processing of records was done by Mr. J.T. Bishop. 

Routine maintenance of the radio equipMent (used for 
chocking chronoDctc.rs against station \,rwVH) conprisc.d !'1inor 
adjustments to the office radio and the erecti6n of a new 
antenna. The presence of the old antenna interfered with 
the antenna for the ionospheric noise recorder. 

Two weeks of each thirteen were'spent as either 
cook's assistant or Dess orderly. These jobs occupied sever­
al hours per day and allowed only routine scientific duties to 
be done during these werlks. 

General caDp duties occupied about two days per Dopth. 
These duties consisted of renovation and repair work to the 
C3!'1P builclinf::s. On nany oCCaSi()llS it was necessary to assist 
in work which required the servic~s of several Den. These 
duties included st~~es handling, seal branding and pcnguin­
ringing. 

RESULTS. ----,_ .. -

A separate report containing detailed tabulations of 
scientific results of the ~aGnctic work carried out is in 
course of preparatiun. It was thoueht appropr'iate neverthe­
lESS , that tables shuwin~" thc value3 of the l'1agnEtic Eler:1ents 
detorrYJ.incd regularly by scr.;i:"abso:Lute' neasurer:1ent should be 
given in Appendix ,. 

Initial earthquake phases which were recordEd have 
also been prcsrnted in Appendix 2 
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( a) Mru;D.§.!:l£ 0 

(i) If, in future, any work is to be done on the 
correlation between auroral and magnetic disturbances, a lower­
sensitivity variometer and a quick-run recorder would be of 
great ~alue. The presen~ La Cour vario~Eters and recorder 
produce records which are too disturbEd for detailed correla­
tion. 

(ii) The magnetic huts should be painted at least 
once every six ~onths. The roofs need special attention. 
Some type of insulating natcrial, capable of bein~ laid on the 
exterior of the wooden roofs would be of great value in te~­
perature control and in prcservatj.on of the roofs. It would 
be necessary to use a white ~aterial or one capable of taking 
a coat of white paint. 

(b) Seismological. 

A short-period vertical component seismograph would 
be of great value at Macquarie Island both fat local shocks 
and telescisms. It would enable the P chases to be more read­
ily identified. A scisnograph locatedAat the auroral station 
at the south rind of the island would be useful in the study of 
local seismicity. It would be an advantage to· have a record­
ing speed of 60 milliDetres/minute or higher on this seismo­
graph • 

So that the routine duties of the geophysicist may 
be satisfactorily carried out during his absence from camp, 
it is desirable that at least two other 8cmbers of the exped­
ition be instructed in the changing and processing of records. 
If only one other person is so instructed, it is possible that 
both he and the geophysicist may be absent at the same time • 

. 
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ation of this report. 
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Fig. I. La Cour Var i ometers . 

FiC).2. BMZ and OHM Instruments . 

Flg.3 . South Decl ination Marks 

(j) Seaward of the two rocks 
(The Nugget). 

(ij) Post between the two rocks. 

Fig 4 . North Declination Mark 

(j) Summ it of rock between the two huts . 
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