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ll-S T RA e T 

A brief resume is given of geophysical work 

done at Heard Island prior to February 1953. This is 

followed by a deta lIed ace ount of a 11 work done in 

connection with the operatio!": and maintenance of the 

observatories from February, 1953 until January, 1954. 

An estimate is made of the time involved in the maintenance 

of these observ8tories. 

Appended are:-

1. The absolute values of the magnetic elements 

as observed dur ing the period February 5th 

to December 24th, 1953. 

2. An a nalys is of all telese lsms recorded from 

February Is t to December 31s t, 1953. 

3. , Gravl ty values determined at Heard and 

Kerguelen Islands. 

4. Tabulated hours of magnetograph record loss 

per month from February to December inclusive. 

5. Programme timetable. 

(iv) 



; ) 

.. 

1. INTR9DUCTION 

The operation of the magnetic and seismological 
observatories at Heard Island, latitude 53.00S., longitude 
73.4~., is carried out by a geophysicist of the Bureau of 
Mineral Resources, Geology and Geophysics, tempOrarily 
attached to the Australian National Antarctic Research 
Expedition. 

The writer was in charge of the two observatories 
from February 25th, 1953 until Jaruary 21st 1954, when they 
were handed over to the relieving geophysicist. 

~~gnetic and seismological instruments were 
installed in 1951. Readers are referred to the reports by 
Doyle (1953) and Ingall (1953) for details of the establish
ment of the observatories and the early history of the island. 

2. OBSERVATORY HISTORY 

(a) Magnetic Observatory 

The first absolute magnetic measurements at 
Heard Isla nd. were made ir December" 1947 by Chamberla in 
(1952) at West Bay, the site of the' present observatory. 
A re-occupation of this station was made by Schaef1er and 
Doyle in February, 1950 0 

The observ':Itory buildings were erected in 1951, 
and normal sensitivity La Cour variometers were installed 
by Doyle in tha t year. Further abs olute observa tions were 
carried out. 

Both the absolute and variometer huts are corstructed 
of prefabricated insulated wooden panels, the absolute hut 
measuring twelve feet square ard the variometer hut twelve 
feet by eighteer. feet~ (Doyle, 1953). 

A small hut for battery charging and storage 
purposes was erected at r-fest Bay In 1951. 

Regular recording of the variometers commenced in 
1952, and regular wee kly abs olu te observ8 t ions were made 
during that year (rnga1l, 1953). 

(b) Seismological observatorl 

The seismic hut was erected in 1950, is of similar 
conill'tructlon to the magnetic ruts, and measurers twelve feet 
by twenty-four feet6 

Provision was made for three pairs of concrete 
piers each two feet square, by laying the foundation for 
these piers when the hut was being built. 

Installation of a two-component horizontal Wood~ 
Anderson seismograph was completed in 1951. 

(a) Magnetic observator;z: 

(1) Absolute hut 

The building was completely re-painted inside and 
out 1n December, 1953 and early January, 1954. The 
greatest deterioration Vlas discovered on the rorth 



and west walls o The outer edges of the windows were 
sealed with P~C~49 at the join with the window frame. 
A new handle was attached to the inside of the door. 

(ii) Variometer hut .... .....-- -.. ..,~ 

This was c~mpletely repairted outside and the 
clock-room was painted irside in December, 1953 and 
early January, 1954 0 Cracks in the outside edges 
of the eaves were sealed with P oC c 49 and :. ad lssdr} 
durin£, the year. The north wall was found to 1JiJear 
rapidly and old pai~t had to be burnt and scraped 
off and the surface periodically painted with red 
lead. 

The It time mar".,{" line betwee'1 tr.e huts was made 
permane~t in August~ 1953 by concreting a pole into 
the ground half-way between the two huts, to support 
the three-wire line. The first fixtures used to 
attach the line to the hut walls evertually broke 
during heavy gales, and had to be stre~gthe~ed. 

(lii) BattE'r.Lcharginf~ut_ 

The building wes completely re-covered with 
tarred canvas in April, 1953 0 Two 4 in.x 2i~wooden 
stays were fixed to the soutb and west sides to anchor 
the hut ~ore firmly~ Repairs were made to the bottoms 
of the north a~ . d south walls" In December, the hut 
was paintec: inside after inetalling a large shelf to mld 
the radio transceiver' and attaching a cupboard to the 
wall. A shadow board was made to hold the tools. , 0 

~or communication with camp, an SCR 694C trans
ceiver was installed~ The AR 7 receiver previously 
used for obtaining time signals was returned to the 

~ radio section on request 

(b) Se ismo:)logical obsE!~tor.Y 

Repairs to the paintwork were commerced in September, 
1953 and continued periodically until the outside re-palntlng 
and the paintlng o~ the clock-room and porch were completed 
early in January, 1954~ 

A description o~ the 240V power lipe to the seismic 
hut, is given by Ingall (1953)~ This was completely replaced 
in June because water had accumulated in the pipeline. The 
new power li~e consists of two seven-strand, nylex-covered 
lines suvported in the same way as the pipeline. 

Construction of two concrete piers each two foot 
square to a height of two feet above the instrument room 
floor, was begun in October and completed in December. The 
bench in the south-eastern corner of the instrument room was 
moved to project out from the cen~re of the eastern wall. 
Two rectangular pieces were cut out of the floor, one on 
either side of the central lengthwise axis of the hut (Plate 
2 and Plate 3, Fig.l). These ~oles exposed two pier bases 
which were built before the hut was erected. The bases 
underlay a cross bearer of the hut and therefore could 
only partly be used as founde. tions for the Dew piers. As 
the bearer passed close to the top of the old bases, extra 
pieces were cut from it to give a greater clearance before 
the new constructior work was commenced o 

The sand was excavc. ted to expose the bedrock, and 
wooden box frames, the size of the rew piers, were constructed 
to ~it around the sides of the floor holes from bedrock up-



• 

wards to a height of two feet above floor level. These 
~cted as a mould for the concrete, and were removed when 
the concrete had ·set. The con~rete was prevented from 
sticking to the frames by lining the latter with water
proof tarred paper. This also gave a smooth surface to 
the pier sides. The pier tops were surfaced with cement 
and a slate slab wa~ cemented to bridge the two of them. 
Beading was fastened to the floor around the base of each 
pier. 

A new red safelight was wired to hang directly 
above the new pier!) 

To assist in avoidin~ piers in the dark, both 
the new slate top, the tops of the Wood-A~derson piers, 
and the end of the Wood-Anderson recorder facing to the 
room were edged with white painto N, E and Z letters 
to indicate component i~struments were added in white 
paint to the pier tops i~ appropriate places. 

4. GENERAL RElrTARKS ON THE CONDITION 0'8' 'T'RE 
OBSERVA10RY BUILDINGS . 

(a) Magnetic huts 

No serious defects are a~parent in the construction 
of, or materials used in, these huts~ The following minor 
points are noted:-

(1) The paintwork, particularly on the variometer hut, suffers 
on the north and west sides of the huts. If protective 
coats of red lead or other paint are not applied when 
necessary, the wooden panels suffer, as they are apt 
to become sodden • 

(11) Continual high wtnc"s, with rain, sleet, snow, and 
drifting sand in summer, force open the joint along 
the outer edge of the eaves where the roof and ceiling 
panels meet, This was overcome in 1953 by plastering 
the joints with P.C.49 and covering this with red lead. 
It was suggested to the relieving geophysicist in 1954, 
that malthoid strips be fixed along the joints. 

{itl) Snow from the wes t a nd south-west is occas ionally forced 
up through the tripod holes in the floor of the absolute 
hut. This happens very rarely but could be prevented by 
making the west wall of the hut weathertight below floor 
level. 

(Iv) Inga11s remarks concerning ice forming in the door jambs, 
and the paint!l; of buts$ still apply (Ingall , 1953). 

(v) Since the necessary alterations were made, the battery
charging hut has withstood all weather very well. The 
use of petrol battery-chargers at West Bay has been 
discontinu~d (see section 7). However, if it is decided 
to use a charger agai~, it would be advisable to install 
an exhaust outlEt and an air inlet to the hut to enable 
the hut door to be closed when the charger is left running. 
OthervJ1ee, sudden changes in the weather would endanger 
the safety of the hut~ 

(b) Selsmlc hut 

Ingall (1953) stated tb.at the type of building used 
1s unsuitable for the hous J-ne; of se ismographs. On the numerous 
oc::; as10l"'s that winds from either t':1e south-west, west or 
north-west reached velocities in excess of thirty miles per 
hour, the Wood-Anderson records became vnry blurred, and at 
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times, wher. higher velocities were reachEd, microseisms 
could not be distirguished. 

Careful corsideration was given to me~hods of 
erecting windbreaks of varyirg types, but these were 
abarooned as imp'C'acticaL, The situation of' the hut on the 
rough basalt slope ffiukes transport of materials and the 
erection of ar>y s ubstantial construction extremely difficult. 

For future observatories a more solid type of 
construction is neceseary, and the building should be set 
into a hillside where possible, to afford maximum protection 
from weather. 

5e SU!iVEYING 

(a) Sun observations for-!zimuth determination 

The azimuth, from pier A, of the mark used for 
declination measurements throughout the year, was checked 
by extra-meridian sunshots on 1st Septemb~r, 1953. It 
differed by 0.2' from the value previously used. 

(b) Transfer of magnetic meridian from absolute hut to 
var iometer hut . 

As the hurricane of December, 1952 had moved both 
huts slightly, a re-·transfer of 8 known azimuth into the 
variometer room was desirable, if' order to check magnet 
align~ents in the variometers. This was done in June, 1953, 
using the following method:-

The window north of pier A in the absolute hut 
was 'removed, and the variometer house door was opened. The 
magnetometer on pier A could then be sighted on to the wall 
of the instrument room. It was set pointing at the wall in 
the azimuth of 50020'W and a 1" diameter hole was drilled 
in the wall in line with the vertical cross-hair. By sight
ing through the hole on to a lighted torch bulb held against 
the far wall of the instrument room, the azimuth line was 
fixed across the instrument room. A second hole was drilled 
in the far wall, so that when sighted through the magretometer, 
both holes were in line. The holes were then plugged. A 
check on any suspected shift of the huts Is obtainable simply 
by removing both plugs are sightirg tbrcugh the magnetometer 
to see if the holes are aligned tn the field of view. 

A check on the line f' supr)osedly the 500W azimuth 
transferred by Ingall In 1952, showed that it had changed by 
3 minutes of arc. 

6. LNS I' R lIT' E NrS --.. ~ ...... --
(a) Recording varlomf~~ 

La Cour magnetographs were installed by Doyle 
in 1951. They are normal sersitivity instruments, and record 
continuously at a rate of 15 mm per hourc Final adjustments 
to the irstruments and recorder were made by Ingall in 1952. 

Scale values in February, 1953 were:-

H variometer, lO~4 gammas/mm. 
D variometer, O~9l2Ymm. 
Z variometer, 3 0 1 Gammas/mm. 

The H magnet is suspended with its north-seeking end east, 
and the Z magnet with its north-seeking end south. 
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Variometer temperature-com~ensation adjustments 
made by Ingall iD 1952 were considered complete and no 
alterations to these settings were made in 1953. 

( i) Var i ome ~r---2F_t~J?j;_I:!.1Li..<2.£ 

Adjustmel"~s for correct orientation were completed 
in September, 1952. During M8rch, April and May of 
1953, the H baseline varied by amounts up to 5 gammas 
from week to week. A baseline drop of 10 gammas occurred 
at the beginning of Mayo 

Early in June t~e H mag~et moveQ for no apaarent 
reason, and tests on its alignment using a Helmholtz 
col1 revealed an approximate 50 .nlsorientation. The 
main spot had moved only 86 mm" It was returned to 
its normal position and furthar ~entation tests were 
made after the new 50~0''N azimut.1 had been transferred 
into the variometer roomo This co~firmed the misorientat
ion shown by the previous test o Early in August a torsion 
head adjustment ': as made to t:1.e H ve.riometer to realign 
the H magnet as rear as possible to the magnetic prime 
vertical. Further orientatior tests showed a misorientat
ion of 50 minutes. This was considered satisfactory, as 
no closer adjustment could be Obtained because the adjust
able prism in the var i ometer' could not be rota ted further 
in the necessary direction~ Seculer variation will cause 
the 50 minute misorientation to decrease progressively. 
A further checL made in Oct ('ber, confirmed this result. 

rests on the alignment of the D variometer magnet 
in Octobc:..'" revealed that it was in the meridian 500 37.' 
west. As the magnetic meridian was then 500 19' west and 
increasing westerly at approximately 12 minutes per annum, 
this alignment was ccnsidered satisfactorY9 

The reason for the large misorientation of the H 
magnet is not clear, neither is the reason for its sudden 
movement in June ~ This latter movement can only be 
ascribed to a bump received by the instrument, but the 
position of the baseline spot was not altered. The 
movement occurred at the time of a record change. 

The H baseline inconsistencies prior to June 
suggest that the magm:)t had been misaligned for some 
months, as decli~ation changes could cause such inconsisten
cies. The most likely time thRt a sudden misalignment 
could have occurred was durirg the hurricane of' 29th 
December,1952. It i f' rot possible to state definitely 
how the movement occUl'red. 

(ii) Magnetograp'h ~~oI_~~ 

The La Cour drum drive escapement periodically 
stopped, causing loss of trece. Whenever this occurred 
the escapen,ent was replaced by the spare, and dismantled, 
cleaned and oiled. Loss of trace was reduced by replacing 
the escape~ent in use, by the spare, every two months. 

( iii) Magne tograph_.E'§~~.E.~um ql9.Qk 

No trouble of any kind was experienced with the 
clock until July~ when it stopped after an adjustment 
had been made to the position of the minute hand. A 
detailed examination and overhaul of the clock was 
madec The fine sheet steel suspersion piece at the 
top of the pendulum was replaced. On reassembling, the 
clock started and continued satisfactorily for the rest 
of the year. 



(b) 

The following pol~ts need close attention 
when assembling thE clock in ~utQ~e:-

( 1) The pressure between the brass plates encasing 
the gear train must be even, and adjusted so 
that all ccgs are free to move. 

(2) The fit of the minute hqnd on the central cam 
mus t bet igh t 6 

( i v) ~J~~--!..i"~~r..g, 

The enamelled w~ring from the switchboard to 
the Helmholtz :-, ::,~: - s was replaced in April by cotton.
covered wiring", 

The wire-wound potentiometvrs used in the scale 
value circuit and also the five-position ceramic switch 
needed replaCingo ~wo new slide wire potentiometers, 
which were sent to replace the wire wound pote~tiometers 
in the scale value circuit, proved u nsuitable after a 
few weeks' use because the wirding3 were ~ ot on grooved 
formers, causi ''lg short circuits between wi ndings of the 
potertiometer. 

Photographic copies of electrical wiring diagrams 
in the magnetic observe tory were made during the year 
(see Pla~e 4} ." 

Absolute and semi-absolute instruments --- .-.-..-.",--~~--- ~.-

This equipment consisted of:-

( i) 
(ii) 
(iii) 

(Iv) 

QHMs 173 and 1740 
BMZ Nos62o 
Modified Kew pattern magnetometer 
(Elliott Bros,,) 

Dip Circle No.226" 

(i) Both Q.HMs were used eacb week, a complete set of 
obser\ations being made with each on pier D. 
Intercomparisons were made through baselines 
in January, 1954 , 

'~HM 173 doe s not cJamp tightly on the base 
and special care must bE exercised while using this 
instrument~ The clamp cn the 'jase could not be 
tightoned, as th is prev€ nted the a ttachment of 
No.17 4 when required v 

(11) 3.~1.Z ~ No 62 was regu:'r.rly used for vertical 
intem~ ity measur3ments {. Observations were made 
on pier D, a~d usually oonsisted of a set of 
3 mea :3ureme }"Its. Checks on the "D Isc Zero'! 
posit l on of the turn mq:~2iet were made every four 
month3 ,) This pes it ior l'emained stable throughout 
the year" 

(iii) The magnetcmeter was us ed for declinatiol" measure
ments~ Two fibres were broken early in March and 
since then the same fibre has remained in the 
instrument" 

(1v) Occasional Inclin~t1on observations were made 
with the dip circle during the year for familiarisation 
purposes. 

In February , 1952, QHM J.72 was intercompared on Heard 
Island with QHMs 187} 188, 189. These had previously been 



1ntercompared with Askania Magneto~et~r No.5088l3 at Toolangi. 
Dur1ng 1952, QHMs 172, 173? 174 were intercompared, and after 
a special series on 3rd Februar~ 1953, QHM 172 was returned 
to Melbourne for intercoinparison with Askania Magnetometer 
No.508813 in June, 1953 9 November, 1953 and July, 1954. 
From these results, an I .M~S. correction for QHM 172 has 
been obta1ne~ alld cL~rections fc~ Nos. 173 and 174 have 
been interpolated. 

In February, 1952, BMZ No~62 wes intercompared 
w1th Askania Earth lndu_t~, ::, No.50}0174 on Heard lsland o 

As these results were not satisf~ctorYI no I.M,S. correction 
has yet been obtained for ~he instrument 0 

. The modified Kew pattern magnetometer was intercompared 
with D.T.M.C.l.W. Magnetometer No,,18 at' Toolangi in January, 
1951. It was also intercompared with Askania Magnetometer 
No.5088l0 on He~rd Island :!'t: Febr1:arys 1952. The I.M.S. 
correction used 1s that obtained from the first of tre se 
intercomparisons. 

(0) Registration of ·~.2.§,~_.·']---'2.!.--';,.p .~2.lu~e magnetiC observations 
on m!U\.·letogr&l!.§. 

This apparatus was designed and installed by Ingall. 
Successful operation was continued throughout 1953. A re
finement made durirg the year was the installation of a 
permanent line between absolute aLd variometer huts in 
Augus t, 1953. 

(d) ~eismological instrumy"~ 

A two-component I horizor_tal, Wood-Anderson seismograph 
was installed by Doyle in 1951~ N-S and E-W components are 
recorded, instrument constants being:-

Rate of recording r 30 mm/minute 
Free period, 0.75 secs. 
Static magnification~ 2800 
Damping ratio, 20:1 

During 1953, experiments were made using a' free 
period of 1,5 seconds, which was the largest value obtainable 
with the suspensions in useo Larger anplitude microseisms 
were recorded, and at times were large enough to seriously 
inconvenience interpretction of records. After a month's 
trial recordirg, the free period was r-educed to 0.75 seconds. 

Free-period tests were nade at the time of all 
alterations. The dampiflg magnet was lowered below the level 
of the il1ertia weig'-;t and the we-'L [~ht set oscillatirtg with 
small movements of one of' the levelling screws. With the 
recording drum revolving at maximum speed, and the light 
sour,~e turned up, a photographic record of' the swings could 
be ob tal ned. 

Ingall (1953) stated that the N-S light source blew 
a number of times. This was also experienced, in 1953, but 
to a lesser c::";j ~; ; ";" 

In October, 1953¥ the brass screw in the free roller 
of the recorder came loose il1side the roller. The screw 
acted as a balance weight. The hole in the end of the recorder 
had to be drilled larger ard the screw extracted and welded 
back in positiona 

Small pieces of nickel plating started peeling off 
the surface of this roller in places, but to date this has 
not affected the uniform spacing of the minute marks. 
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The hourly contacts affixed to the Mercer chronometer 
occasionally jammed the minute hand, cdusing loss of time 
marks. To overcome this problem, provision would have to be 
made. inside the contact system of the clock for the minute 
contact to be shorted out on the houro 

The transf~rmer in one of ~he selenium cell battery 
charger. burnt out in Septembero Repairs were attempted but 
were unsuccessful, as no trensformer with the correct gauge 
windings w:::o. available. At intervals from September unt'il 
the date of relief, one battery had to be charged i~ camp. 

OBSERVATORY ROUTINF - --.-~--- .... ---
(a) Magnetic observator~ 

(i) DailX routine 

The variometer trace was chaVoged daily throughout 
the year at 0300 G.MoT., i Deo 0800 local time. A daily 
log was kept of trace changes and variometer temperatures. 
Minor items such as pendulum clock time checking, clean
ing and examination of huts, ~epairs to wiring, etc. 
were normally carried out at trace change time. 

(Ii) Absolute m~gn~t!£-Qb~~tvatt£~~ 

Absolute r~servations were made once per week, 
usually on Thursdays. Eight values of H were obtained 
using QHMs, two values of declination using the magneto
meter, and 3 or 6 values of Z with the B.M.Z. 

The use of the "press-button system" for registering 
~imes of absolute observations, enabled particularly 
accurate baseline checks to be made each week, even under 
disturbed conditions. 

(iii) Variometer scale values 

Hand Z variometer scale values were checked once 
per week when magneti~ally quiet conditions prevailed. 
Helmholtz coils placed over the variometers produced a 
known magnetic field to defle ~ t the magnet. 

D variometer s~ale values were made once every 
four months, deflection of the magnet being obtained by 
turning the torsion heade 

(iv) Developi~p' of' :r:,eco.rds 

This was done twice weekly, the day after carrying 
out scale-value tests and the day after carryi~g out 
absolute observations, so tbat eithe!' could be repeated 
if I'e cessary. 

(v) Batte~~w22P-

In February, 1953 two reconditioned petrol battery 
chargers were brought to the island to replace those in 
use~ From the outset it was evidert that this method of 
charging batteries was unrelIable; due to frequent break
downs. Much time was wasted in effec ting repairs and 
adjustments, often at considerable personal inconvenience • 
It was found that the charge:.,.. would not work efficiently 
unless the door of the charging hut was left open, and 
this endangered the hut in high winds and allowed sand 
and snow to enter the building as it was left unattended 
for 24 hou~s at a time~ This system of charging batteries 
was aba roo:"']ed in June 1n fa70ur of cllarging them two at 



.. 

.. 

a time in camp and tra~sporting them Ii miles to 
the observatory once a fortnight by tractoro There
after, no further trouble was experienced. 

( vi) lnllrpre ta J!.!.Qrl-2!....!!Lc_orc!.~ 

Hourly scc '.il"'g. 

Mean hourly values of the three magnetic elements, 
and daily maximum and minimum values were regularly 
scaled. 

Provisional monthly means. 

At the end of each mor,th, provisional mean values 
of H, D and Z for that month were evaluated using the 
hourly values and baseline values determined during 
the month. 'rhe scale value used to r educe the scalings 
was the mea~ value of the results of the scale-value 
tests made during the month, 

K Index scaling. 

Five quiet days were selected for each month when 
possible o From these hourly scalings, a mea~ set of 
24-hourly values was computed and averaged with the 
mean set of the same month in 1952. The resulting 
24-hourly values were plotted on celluloid to form 
the Sq curve f0r the month from which 3-hourly K 
indices were derived. 

Mag~etic storms\., 

Tabulation of magnetic ~' .. .)rQs was., made at the 
end of each month. 

(vii) D---.i ... s _tr:;..i_b:;..;u;;;.;t_i:.;::o_n~o f....£!. ta • 

Provisional monthly mean values, provisional scale 
values for each mo nth, ani K indices were tra nsmitt ed to 
Head Office, Melbourne as soon as possible after the end 
of the month.. lVlagl"'et ic storm data was sent for the months 
of March, April and May. A general report covering all 
phases of observatory a ctivit ies was also despa tched to 
Melbourne. 

In compliarce with a rec~'~9st frt;:n the geophysicist 
at Kerguelen, the monthly average r"'\.lrnal range of Z 
with time of maximum, a :~.::' ::::t of the ten quietest days 
in the month, and magnetic storm data were sent to him. 

(b) Seismological obse~Jl~ 

(i) Dailyroutine 

The record was changed daily at 1200 G.M.T. (1700 
local time). Time slgnals were attempted daily, but 
poor radio condItions frequently preven~ed reception •. 

(1i) Maintenance 

Ifoutine maintenance of the seismograph recorder 
was carriec\ our fortnightly. Tidying of the hut and 
repairs to it were done when necessary. 

(Ui) Develqe1ng n.~ : :_ ~>2r2..~. 
This was done twice per week a t the same time as 

the magnet~c records were developed. 
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(1v) lr~~eJ:,p..!'.9t~ t ,L0:rL.9.t";:~.<l2:':'.r1.~~ 

Da ta revealed by the r·3cordc..d '~elese isms was 
extracted and despatched to H~ad Office, M~lbourne, 
as soon as poss~ble afte~ devuloping the record~ 

Microsei~ul1c unplitud~ '3 end periods were scaled 
for July, August and Septembd~r 

(c) Ge ophY_§"~..sL~~~~J·l};Q~, 

Office work was c~rried out in the biology hut 
during 1953, Desk space and room for the storage of office 
equipment was quite adequate~ 

The Odhl1er calculating maci.1ine, although manually 
operated, was found to b:, invaluBble. It would be desirable 
for a semi-automatic or automatic, ele~trically-operated 
calculating machine to be included in the Heard Island equip-
ment. . 

Camp duties were carrie1 out by every member of 
the party, one day in twelve being spent doing mess duties. 
General maintenance about the station was always required, 
and with the larger jobs, assistGnce was given by all members 
of the party" 

GENERAL TIMF.TAETJ~ __ ., ...... -:.._ ..... _ •. _-1._..-.,.-.. ._ -::: .. ....., 

The work at Heard Island can be subdivided into 
four main types:-

(a) Routine geophy~ical work, comprising:-

( i) Trace changes ar.d absolute observations 
carried out at fixed timdSo 

(ii) Reduction of records, writing of logs, 
answering correspcndence, etc., carried 
out when possible. 

(b] Non-routi~e geophysical worko 

Checking Bnd adjustment of instruments and 
electrical wiring! repairs to huts, etc., 
carried out when possible. 

(e) Routine camp duties Q 

(d) Non-routine camp duties .~ 

The table in Appendix has been drawn up tabulating 
the normal working hours i3 nd ind:.cs.·:; ing the t iIJles of dut ies 
(a) (1), as these are fixed o The remair,ing 46~ hours per week t irdica ted by the word n of~icen) are take n up by duties (a) (il), 
(b) _ (c) and (d)" 

Sections {a) (1i) and {c} cen be allotted an 
estimated weekly time necessary f')r completion:-

Section (a) (1i):.· 

Developing records 2 hours per week 
Scali ng aba olu te observa tion:317 
reduction to base and checkl~g 
Scaling magnetograms 

3 
5 

n 
fI " n 

n 
It 
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End of month data reductions 
Daily logs (~hour per day) 
Magnetic storm analyses 
Battery changes, West Bay 

3 hours per week 
3~ " " It 

1 " " tt 
.1. " t1 n 
G 

Total 18 hours per week 

Section (c):-

Routine camp duties 5 hours per week 

Total 23 " " 
Based on a seven day week from 7 0 00 a~m. to 7.00 p.m. 
with breaks for two meals per day, 23~ hours per week 
remain, during which the remaining du~ies must be carried 
out. These include:-

In Repeat absolute observations, if necessary. 

2. Attention to instrument adjustments and absolute 
observations associated with this. 

3. All work associated with tbe seismological observatory, 
except trace changes and developing of records. 

4. Answering or correspondence and any extra duties 
thus entailed. 

5. Repairs to huts o 

6. Extra camp duties e.g. assistance with large station 
jobs etc~ which are done only during the daYe 

As these jobs were done at indefinite times and for 
indefinite durations, usually upsetting scheduled time
tables, a high percentage of actual office work was done 
after 8.00 p.m. The amount of this additional work was 
increased occasionally as time had to be set aside for 
recreation and short field trips. 

lOe ~ULTS 

Pending the publication of detailed results for 
the year 1953, tables of observed values of D,H and Z are 
given in Appendix 10 The final reduction of magnetic 
results for the year is in handn 

Phases of teleseisms recorded between 1st February 
and 31s t December a:.. a lis ted in }\ppendix 20 

A brief explanation of gravity determinations at 
Heard Island, Kerguelen Islam am Mawson accomparoies the 
tabulation of values obta~ned (Appendix 3)0 

As an indication of the performance of the La Cour 
magnetograph, the number of hours of record lost each month 
have been tabulated,together with reasons ~or such loss 
(Appendix 4) 

Appendix 5 sets out the general timetable of work 
done in order to operate and maintain the observatories. 
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11. CONCLUSION:) 

The operation of the magnetic and seismological 
observatories on Heard Island proceeded smoothly throughout 
1953 • 

The regular recording and accurate control of the 
La Cour variometers is enabling the distribution of magnetic 
da ta from this re gio n to be continued. 

A large amount of material is available for correl
ating microseismic and meteorological informatio~ (Ingall, 1953). 

The recordings of teleseisms both in quality and 
quantity was disappointing~ Since relief operations in 
January, 1954, longer period suspensions have been installed 
in the Wood-Anderson seismographs. I~ ·is hoped that these, 
together with a vertical component seismograph, will increase 
the value of the seismological information available. 
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APPENDIX 1 

~ ABSOLUTE VALUES OF HORIZONI'AL I .NI'ENS ITY AT HEARD ISLAM) 

:) All values corrected to I.M.S, 

Observations made on Station D. 

Date G.M.T. Observed Value 
1953 he m. (gammas) 

5 Feb. 04 17 18499 
04 51 18496 

12 Feb. 04 36 18498 

19 Feb. 03 46 18504 
04 27 18506 

25 Feb. 05 58 18474 
06 26 18453 

5 Mar. 05 16 18494 
06 03 18486 

12 Mar. 04 24 18495 
05 03 18490 

19 Mar. 05 25 18481 
06 04 18485 

25 Mar. 05 18 18455 
05 56 18462 

2 Apr. 03 52 18487 
04 23 18488 

9 Apr •. 03 46 18483 
04 20 18484 

16 Apr. 03 49 18438 
04 27 18416 

23 Apr. 03 47 18347 
04 26 18331 

29 Apr. 03 48 18488 
04 23 18492 

7 May 04 07 18475 
04 44 18474 

11 May 04 25 18479 

14 May 04 02 18491 

21 May 03 44 18472 

• 04 29 18468 

28 May 04 27 18483 
05 05 18486 .., 

4 June 03 58 18448 
04 36 18444 

10 June 03 49 18480 
09 52 18479 



.. 
\ ...,/ 

.,. 

.. \ 

~ 

APPENDIX 1 (continued:. 

ABSOLurE VALUES OF HORIZONI'AL INTE1\SITY AT HEARD ISLAND 

All values corrected to I.M.S. 

Observa t ions made on Sta tion D 

Date G. M.T. 
1953 h. me 

12 June 10 26 

17 June 04 16 
04 53 

25 June 04 02 
04 44 

3 July 03 47 
04 26 

9 July 03 45 
04 18 

16 July 04 16 
04 54 

19 July 03 35 
05 44 

30 July 05 10 
05 52 

6 Aug. 03 40 
05 20 

13 Aug. 03 59 
04 39 

20 Aug. 03 57 
04 33 

27 Aug. 05 17 
05 53 

:3 Sept. 03 38 
04 13 

10 Sept. 03 44 
04 16 

17 Sept. 03 37 
04 13 

24 Sept. 03 38 
04 17 

26 Sept. 03 33 
10 09 

1 Oct. 03 15 
05 38 

8 Oct. 03 37 
06 05 

Observed value 
(gammas) 

18478 

18492 
18487 

18474 
18476 

18478 
18483 

18482 
18484 

18478 
18483 

18490 
18490 

18467 
18476 

18496 
18496 

18444 
18478 

18493 
18498 

18483 
18470 

18490 
18496 

18500 
18503 

18452 
18481 

18487 
18491 

18495 
18452 

18476 
18479 

18506 
18485 I 
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APPENDI~_ lcontinued) 

ABSOLtJrE VALUES OF HORl&QNTAL INl'ENSIl'Y AT HEARD ISLAND 

~va1ues corr~2ted to I.M.S • 

Observations ~de 9~~ation D 

Date 
1953 

15 Oct. 

22 Oct. 

29 Oct. 

5 Nov. 

13 Nov. 

19 Nov. 

26 Nov. 

3 Deo. 

10 Dec. 

17 Dec. 

24 Dec. 

I-
t G.M.T. 

h. m. 

03 58 
04 29 

03 43 
04 27 

03 36 

03 37 
04 15 

04 09 
04 44 

04 01 
04 38 

03 37 
04 16 

03 35 
04 09 

04 12 
04 52 

03 51 
05 06 

03 56 
04 34 

Observed value 
( gammas) 

18513 
18510 

18422 
18448 

18507 

18490 
18488 

18511 
18513 

18441 
18430 

18498 
18507 

18490 
18493 

18514 
18511 

18509 
18503 

18504 
18500 



~:t:.ENDIX Ie (c ont inueq·l 

ABSOLUTE VAL DES OF DECLINATIO~T AT HEARD ISLAM) 
~ 

, ... All values cor!:ecte..2._~to I.M.S. 

"'. Observations rr~~2..e-2.!l_S_ ta t ion _A:.. 

.._-, 

Date G~MdlT. Ooserved Value 
1953 h. m. Degrees Minutes. 

--
5 Feb. 09 41 -50 01.2 

09 54 -50 00.7 

12 Feb. 05 13 -50 07.6 
05 28 -50 07,,1 
05 28 -50 07.1 
05 47 -50 06.7 
06 00 -50 06.9 

19 Feb. 05 55 -50 03.0 
06 09 -50 04.0 

25 Feb. 07 18 -50 08 .. 7 
07 27 -50 07.3 

5 Mar. 06 51 -50 06.6 
07 12 -50 06.2 

12 Mar. 06 39 -50 06.0 
06 54 -50 06.2 .. 

19 Mar. 04 20 -50 06.7 
04 47 -50 07.2 ... 

\ 

26 Mar. 04 08 -50 06.3 
04 32 -50 06.4 

2 Apro 04 56 -50 10.2 
05 18 -50 08.6 

9 Apr. 04 59 -50 06 6 4 
05 20 -50 05.6 

16 Apr. 05 09 -50 02.3 
05 33 -50 02.4 

23 Apr. 05 08 -49 53 .. 0 
05 32 -50 00 0 1 

29 Apr. 04 59 -50 10,,1 
05 20 -50 10.5 

7 May 05 36 -50 0901 
05 59 -50 10.5 

14 May 04 42 -50 09.3 
05 04 -50 09.7 

21 May 05 09 -50 08.8 
05 32 -50 07.7 
05 44 -50 07 r 4 

28 May 06 04 -50 0802 

4 June 05 16 -50 11..4 
05 38 -50 07.3 
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APPENDIX Ii) (continued ;' 

ABSOLUTE VALUES OF DECLINATION AT HEARD ISUND 

All val ~es correc ted to I. M.S. 

Observations made on Statlon~ 

Date G.M.T. Observed Value 
1953 h. in. Degrees Minutes 

10 June 04 29 -50 08 e 7 
04 51 -50 07.5 

17 June 05 43 -50 08.3 
06 03 ... 50 07.8 

25 June 05 28 ... 50 06.9 
05 46 -50 06.6 

3 July 05 10 -50 10.7 
05 30 -50 10.3 

9 July 04 52 -50 09.4 
05 14 ·-50 09.0 

16 July 05 28 -50 10.1 
05 46 -50 10.1 

23 July 04 40 -50 04.3 
04 59 -50 04.9 

30 July 04 10 -50 12.3 
04 29 -50 12.3 

6 Aug. 05 53 -50 11.3 
06 09 -50 10.6 

13 Aug. 05 11 -50 07.0 
05 29 -50 08.4 

20 Aug. 05 07 -50 10 .. 2 
05 26 -50 10.3 

27 Aug. 04 04 -50 14.5 
04 22 -50 12.3 
04 38 -50 12.0 

3 Sept. 04 48 -50 13.3 
05 06 -50 13.7 

10 Sept. 05 07 -50 ' 09.1 
04 49 -50 09.4 

17 Sept. 04 46 -50 13 .. 2 
05 04 -50 13.1 

24 Sept. 04 55 -50 14.9 
05 12 -50 17.0 

1 Oct. 03 52 -50 11.1 
04 53 -50 09.0 

8 Oct. 04 20 -50 15.0 
05 17 -50 13.0 
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ABSOLUTE VALUES OF DECLINA~ION A~ ?EARD ISLAND _-... _--::- :'If _____ :..-..:u...". __ 

All values correc ted ',:;0 I. M. S. --- -,..-----~;.;....;;...;;.. 

Observations made on S~~tion A _ ..... _ ... --=-_____ _ ..,.,.:r_ .... _._ 

~-------------------------------------------.-------------
Date GoM.T. J Observed Value 
1953 h m Degrees Minutes 

~ ___________________ ~ ______ • __ ...-t __ ~, ~ ____ , _________________ ~ 

15 Oct. 

22 Oct. 

1 Nov. 

5 Nov. 

12 Nov. 

19 Nov. 

26 Nov. 

3 »eo. 

10 Dec. 

05 03 
05 21 

05 05 
05 24 

04 15 
04 32 

01 30 
01 47 

04 56 
05 12 

05 23 
05 41 

05 12 
05 29 

05 57 
06 16 

04 39 
04 55 

05 33 
05 51 
06 27 

05 17 
OS' 34 

-50 
... 50 

-50 
-50 

-50 
-50 

-50 
-50 

-50 
-50 

,-50 
... 50 

-50 
-50 

-50 
-50 

-50 
-50 

-50 
-50 
-50 

-50 
-50 

14.1 
12.3 

15.9 
15.7 

15.6 
15.1 

13.3 
13.1 

13.2 
11.8 

14.4 
15.5 
14,4 

______________ ~ __ .. _~. __ ~_c _____________ _ 



APPENDIX J ~L-LQ.2!ll!r~l~ ~ 

,It ABSOLUTE V!kUES OF VERTICAL INTElITSITY .\T IG.IIBD ISLAND 
4-..---_~~ --_..---..,. ~ ,...;:.~~.....--...~ 

i All -'glues 1 ~correc +;ed to I .lY-(,S ~ ___ ~ __ I.e- ....... ...--...~ 

ObservA tions rradEl on __ ~:..A t ion :Q. 
---.."......r""T 

- ,-...-.-. 

Date G.M.T. Observed Value 
1953 h. m. (gammas) 

."t~ __ 

5 Feb. 03 43 -47:"58 

12 l"eb. 03 48 -47150 

19 Feb. 05 09 -47148 

25 Feb. 05 16 -47133 

5 Mar. 04 09 ... 47182 

12 Mar, 06 09 .. 47171 

19 Mar. 07 12 -47162 

26 Mar. 06 39 -47175 

2 Aprc) 05 53 -47157 

9 Apr. 06 02 -47168 .. 
16 Apr. 06 18 -47152 

.,,; 

~ 
23 Apr. 06 07 -47145 

08 08 -47184 
{ 

10 44 .. 47195 

29 Apr. 05 58 -47181 
07 28 -,17176 
10 50 -,17176 

7 May 06 43 -47201 

14 May 06 13 -47186 

21 May 06 12 -·17190 

28 May 06 42 -47192 

4 June 06 21 -47185 

10 June 05 46 -47182 
09 22 -47190 

17 June 06 49 -47188 

25 June 06 19 -47185 

.... 
3 July 06 12 -47194 

9 July 05 53 -47196 .. 
16 July 06 37 -47200 

23 July 04 10 -47141 
05 36 -47160 
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ABSOLUTE VAL'[JBS ~p 'lGBTICAL I N~EN.'3 I'rY .\ T !nARD ISLAID _-"- ,A' __ -~-._~ _ _ .. -_ .. -=-. ___ ~ --.~ . .. I' _ __ ':~.lI" ....::. .. ~ ... _ ......... ,. ...-..- . __ 

ObservE\!;ions mf3de on Station D -=-....... --________ --.. ___ ---.....-......-r ...... 

Date 
1953 

26 July 

27 July 

30 July 

6 Aug" 

13 Aug. 

20 Aug .. 

27 Aug fJ 

3 Sept. 

10 Sept. 

17 Sept. 

21 Sept. 

26 Sept .. 

1 Oct. 

8 Oct. 

l~ Oct. 

22 Oct~ 

29 Oc t. 

31 Oct. 

5 Nov. 

6 Nov. 

12 Nov", 

16 Nov, 

19 Nov. 

26 Nov • 

3 Dec-o 

4 Dec. 

-- GO ~/I .Te*~-J~·~ C~~~d Value 
h~ mo (gc.inm£ls) 

~-- .---
03 40 

03 51 

03 41 

06 37 
09 39 

06 10 

07 00 

03 36 

05 38 

05 43 

05 46 

02 59 

10 53 

04 28 

04 55 

06 03 

05 58 

05 09 

02 41 
03 06 

06 20 

03 15 

03 30 

03 14 

03 28 

05 16 

05 35 

09 56 
11 49 

-47173 

-47175 

-47194 

... 47191 
-47198 

-47196 

-47202 

-47116 

-47208 

-47210 

-47209 

-47178 

-47220 

-47185 

--;:7207 

-47210 

-47:214 

-47209 

-47183 
-47196 

-47200 

-,47220 

-47197 

-47173 

-47139 

-47213 

-47208 

-47£28 
-47231 

I 
! 
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APPENDIX 1. (contlnuedl 

ABSOLUTE VALUES OF VERTICAL INTE JiSITY AT HEARD ISLAND 

I 

-
!1l values uncorrected to I.M.Se 

~rvatlons made on~t~tion D 

-- -- -
Date G.M.T. Observed Value 
1953 h. m. (gammas) 

10 Dec. 03 31 i -47229 

17 Dec. 03 16 -47229 

24 Dec. 03 18 -417209 

• ! 



~'IDIX 2. 

TELESEISMS RECORDED BETIJVEEN FEBRUARY 1 AIID DECEMBER 31. 1953 

• Latitude: 53 0 01' S. Longitude: 73 0 23' E • 
... Instrument: Two component (NS&EW) Wood Anderson 
,. Instrumental Height above M.S.L.: 10m. . 

! 

Foundation: Solid Basalt Rock 
Period: 0.75 secs 
Damping Ratio: 20 to 1 
Statio Magnification: 2800 
Rate of Recording: 35 mm per minute 

I t I 
Time Max. ! 

(G.M. T.) trace Per-
Date Phase iod 

h m s 
a~lit-
u 0 .{ rYlId (secs) 
N. E. 

March 18 (eL)NE i 20 00 0.2 0.2 17 

I 
April 18 (eS )NE 03 20 0.6 0.4 9 

April 23 ePNE 16 36 50 0.4 0.4 

eSMB 16 46 57 0.7 0.4 5 
eLqN 16 59 42 0.6 0.2 .32 
MNE 17 07.3 1.0 1.1 20 

.May 6 (eP)NE 17 29 13 
(eS) 17 39 33 1.0 1.0 5 

I- I 

-1 M 18 05.5 . 0.4 21 

June 25 (eP )NE 10 55 23 0.2 ( 0.6) 

(eS)E 11 03 36 0.4 6 
MNE 11 19.8 0.3 0.3 20 

]{ .. 
July 2 iP 07 08 43 0.6 0.6 (l) 

ipP 09 30 0.7 
-

eSE 18 18 1.2 

Sept. 14 (eS)NE 10 27 0.5 0.5 

(eS )NE 11 24 1.3 1.0 

Sept. 29 iP 01 47 24 
epP 01 48 26 

JI I Nov. 4 (eP)NE 03 01 39 , 
LNE 04 38 0.5 0.9\15 .. 

~o Nov. 25 LNE \(18 00) ! 
I 
i 
I 

i jll Init ial i Amp1itu e 

, 

I'De:.J 
te. 

Origin deg-
Time reee 

16 24 34 80.6 

17 16 44 83.2 

10 45 11 60.2 

06 57 05 77.8 

I· 
I , 
I 
t 

I 
I 
! 

Depth 
Remarks 
etc. 

USCGS 
H 19 06 11 
400N 27toE. 

No USCGS Report 

USCGS 
H 16 24 17 
40S 1540E 

USCGS 
H 17 16 48 
36tOS 730W 

USCGS 
H 10 44 57 
8-~OS • 123t~. 

Depth 200 Km 
USCGS 
H 06 56 51 
18fdoS 1690]}. 

No USCGS Reoord 

USCGS 
H 11 12 06 
52ios 26~. 
300 Km 
USCGS 

H 01 36 45 
36to 177 0 E 

USCGS 
IE 03 49 04 
12:ios 166iOE 

USCGS 
!H 17 48 ~ 
34:0N' 141 • 



- I ! 4_ ! ! , 
I I 

Time Max. 
I 

(G. M. T. ) trace Per Origin Del"a Depth 
Date Phase h m s amplitudE iod Time ( degrees Rensrks 

(rom) ~c: etc. 
N. E. -_.'. 

Dec. 12 LNE 18 40 0.4 0.5 19 USCGS 
H 1'7 31 22 

I 3t.°S 810VV 
1 j j 
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APPEJIDIX 3. 

GRAVITY DETERMINATIONS AT HEARD TSLArL, KERGUELEN 

ISLANDS t A Jl.D MAWSON, ANTARCTICA. 

In January, 1954, the relief geophysicist 
brought a Norgaard gravity meter to Heard Island, and 
readings were taken at the gravity station esta-blished 
in 1953, 

Subsequently, values were cbtained at the gravity 
statior. at Port aux Francaise on the Kerguelen Islands, and 
at Mawson on the Antarctic Continent. 

After returning from Mawson, repeat readil"1gs 
were made at Heard and Kerguelen Islands. 

The value for il:a wson is not given, as a 
satisfactory reading of the instrument could not be 
obtained. 

Elevat- Gravitational 
Station Latitude Longitude iC:1 (shoo Foroe 

:M.S .Ll -

Heard Island 53 0 01"'11"S. 73°23' 07tt E. 10.0 ft. 981.475 galls 

Kerguelen Island 490 21 '08" S. 700 13 '27"E. 6.6 ft. 981.075 galls -



APPENDIX 4 ... 

HOURS OF MAGNET OGRAPH REO ORD LOSS 

. 
I I ! 

Reasons for loss 

I l' Tota! 
Month Failure Instrumental Low Record Hours 

'of Escepe- • E':=.:Htiil.ne. tion & Lamp Current 
mPt\t: Dl"'1vA Ad 1 us t:mA"t. 

Feb. - 2 - 2 

Mar. 1 2 - 3 
, 

Apr. 2 - .;.. 2 

May 30 1 - 31 

June 5 8 - 13 

July - 5 - 5 

Aug. 30 2 3 35 

Sept. - - - -
Oct. 10 2 - 12 

Nov. 15 1 - 16 

'-.i, 
l Dec. - - - -

/ 

Totals 91 25 3 119 

• 



APPENDIX c; 
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Sun. I I Time M&n r, Tues. Wed. 'J.-""}.:'S ., Fri. Sat. 

-
07.15.09.00 Magnetic trace changu, West Bay 

~-. 

09.00-09-30 Break- Scale Break- Break- Break- Break- Break-
fast values fast fast fast fast fast - .- --, 

09.30-10.15 Office I Break- Office t Off ice Absolute Office Office 
fast 

OffiC~fice 
magnetic 
observat- ---

10.30 ... 13.00 Office Office ions Office Office 

13.00-14.00 L u n c h 
-

14.00-16.45 0 f f i c e 
- I -. --

16.45-17.15 S e i s m i c t r a c e c h a n g e 

17.15-18.45 0 f f i c e 

.'~ 
J 
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