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Continuous m~eiic and seismic recording vas maintained at 

.avBon, Antarotica, duri~ 1974 with the tvo La Cour magnetographs and 

the Benioft seismograph giving trouble-tree servioe. EBrthquake arrival 

times were sent regularly via lelbourne to the U.S. Oeological Survey, 

and monthly'magnetio data vere .ent to the Toolangi Observatory Group, 

Jelbourne. During the year new wiring was installed to all scal&ovalue 

and orientation ooil8 and these ooils were realigned in the meridian. 
. . . 

Third-order mapetio observations vere taken at Xnuckey Peaks and )it 

Xing (Bnderby Land) dUring January 1975. 
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1. 

1. DlTROJXJCTION 

Mavaon was established as a scientific research station cn 

the Antarctic oontinent in Pebruary 1954 by the Australian Naticnal 

Antarotic Research Expediticn (ABARE). In 1955 magnetic reccrding began 

with the installation of a La Cour magnetograph (Oldham, 1957); a 

sei8lllcgraph was added. by Xcai'egor in 1956. 

In 1961 a eeoond magnetograph and a new seismograph were 

iJ1stalled. (Sollinpworth, 1962) eo that in 1974 recording equipnent 

consisted ot & normal-run aagoetograph, a sensitive run magnetoBT&ph and 

a three-oomponent Benioff seismograph. 

The ,eophysioal obsern.tory is operated and maintained · by the 

Bureau ot Xineral. Resources, Oeology and Geop~sics (BMR) . as part of 

ANARE a.ncl derives logistioaupport from the Antarct.io Division, Department 

ot Soience. Station dAta are given in Table 1 • . 

The author arrived at laveon in Deoember 1973 to relieve 

Richard Almond and vas relieved. in December 1974 by Peter Hill. 'Phe 

author aocompanied a tractor train traverse to End~rby Landin January 

1975 to take th1rd-order magnetio observations when possible. 
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2. CONTROL BQUIFMDT 

No ohaD«es vere made to the power a.nd timing equipment which 

is adequately described by Robertson (1972). The eqUipment worked 

satisfaotorily for the year and there were only few oocasions when 

standby pover was required. 

The rate of the 81 olock varied slipUy with room temperature 

but time-aipal reoeption from na or WV was always good enough to 

provide adequate oontrol. No need Was foUD! for the Bddy8tone reoeiver. 

The 'l'JlU tilling unit oooasionally inor.ented .. a apurious second but 

oaused no 8'1"88t problem • . St&lldby timing was provided by ·a Mercer 

chronometer, the rate of which was checked daily against t1me sienals. 

. 3. IlAGNETIC OBSERVATORY 

Apart trom minor record 108sea, continuous recordiDg was 

lIlaintained on both the normal and aensitive La Cour magnetographs. 

There vere only three hours vhen neither magnetograph was recording. 

This occurred when the lights vere on in the varioraeter room to check 

wiring and align coils. The clutohdiaenpged on the drum drive, once 

on the sensitive recorder and several times on the normal recorder, with 

oonsequent record loss. Also one day' s nOnlal · reoord was lost owing to 

foUing. 

Elseo proton-preoesaion magnetoilleter 

Continuous recording of total intensity (F) using the magnetometer 

was continued from 1973 on the loseley striP-Chart reoorder. The 

magnetometer vas alao used f~r ~bsolu~e observations. 

By the end of .~, however, the magnetometer vas behaving 

erratically. Initially spurious internal pulses were causing incon8istent 

readouts, and the electroDios engineer spent oODsiderable time on the 

problem. The pulses were eliminated by a modification in the reset line 

to the decade · oounters, but further problems arose in the relay, re-amp 

and do-timer units. Although these unite vere repaired, reliable service 

vas Dot assured and the instrument was not used tor absolute measurements 

tor the remainder of the year. It vas replaced at the end of the year. 
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Absolute observations 

Absolute observations of D, H,and Z were made on average seven 

times ,per month. The instruments used verel 

D Aakania Dec1inometer332 

B QliMs 300, 301,302 

Z BIZ 62 

PPM 340 (until aDd of Mq) 

The follovi~g comparison. with instruments brought from 

' Australia vere lliuie in Deoember 19741 

D Aakania Deolinometer 332 

iI Qa '306 ' 

P PAl 340 , 

, Askania Deolinometer 812 

: -704, QBM 492 

I , 1ft 339 

Comparison of QlDI 300, 301, and 302 reaul. ts during the year 

indicate. tbata correotion of -1 rJr ehouldbe applied to 301 and 302 

relative to 300. Corrections verenot applied to individualQBK results 
. . , 

for ' the ad~ption ~f the B balielilie. 

Adopted baseline values are given in Table 2. The Z bas'eline 

value is adopted from PPM 340 obseJ"V&tions until Kay 23 and from BMZ 

observations thereafter. This latter part is let to be adjusted by the 

BMZ correction, vhich wui be determined vh~n more ' PAl/BMZ oomparisons 

are available. 

Temperature scale values and baseline values obtained from 

the normal and sensitive Z thermographs are given in Table 3. The H 

therrnographswerenot used because .they vere too insensitive. 

soaie values 

Scale-value determinations on the normal magnetograph were 

made on average seven times per month and on the ,sensitive magnetograph 

onoe per month. Adopted soBie values are given in Table 14 • . 

At the end of June new wiring, in the form of independent 

twisted pairs, was installed from the MCO 3 oontrol panel to all the 

normal magnetograph soale-Value and orientation ooils., This meant the 
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ooils were no longer oonneoted in series and eliminated the possibility 

of interaotion of fields between variometers during simultaneous 
, I • • 

scale-val~e aetermin~tions. Also, soale-value cUrrents oould be adjusted 

·inde:pehdel1.tly~f()i'siJTiilar deflections of approximately 50 mm on the 

:ri\~~t·8~~'i~.J' .Artef'th~";i"~wlr:ing-s6alevalues altered. slightly as 
ibdlO'dt ~d>'bel ot.::J · "J .. ,: . ': .. 

:Mean Jan - Jun 

Mean JUl. - Deo 
\ ~, ) 

H(nt/mm) 

21.22 

21.41 

D( '/mm) 

2.42 

2.45 

Z(nT/mm) 

22.65 

22.71 

Soale v81.ues' were ·;~opted by taking the July to December results as 

·being"the'JTiore reliable. 

The sensitiv.e rnagnetograph vas rewired similarly on 30 Ootober • 

. Thelimited amount of wire available for the rewiring 
, \ ~, : . 

necessitated some change in the colour oode from that given in Robertson 
•• ", I' 

(1970). The present wiring to the coils is as followss 

Independent twisted pairs with black common. 

Z s.v. 

H ,s.v. 

H or. 

D b.V. 

D or. 

Lamp power 

Time Mark power 

Orientation 

white 

red 

grey 

brown 

green 

blue pair (NORMAL) 

blue pair ( " ) 

red pair (SENSITIVE) 

brown pair( " ) 

In order to reconoile orientation test data from 1973 with 

that of previous years an instruotion was received from HQ to oonduct 

Hand D orientation tests and to cheCk the alignment of the orientation 

coils. It was suspected that the coils could have vibrated out of the 

direotion of 64°W and caused errors in the calculated orientation angles. 

On ohecking the coil alignments it was fcund (in faot) that this was 

sc and the aotual alignment of the coils i8 given at the end of Table 4. 
The ooils were realigned and plastered in position along the direotion 
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64
0

W on 14 Ootober. Orientation tests were oonducted both before and 

after the realignment of ooils. 

Table 5 presents a list of all exorientation angles measured 

in 1973 and 1974, and calculated assuming the ooil alignments were as 

measured in 1974. Using theae ooil alignments, consistent values of 

exorientation &nBles are obtained. As the table indicates, the sensitive 

D magnet is in need of re-orientation. 

Jonthly data, oonsisting of X-indioee, preliminar,y baseline 

values, so&le values, and mean &eomapetio values were transmitted 

regularly to the Toolangi Observatory Group, Melbourne. Table 6 gives 

the prel iIIlinary monthly mean pOlII&gDet io values and X-indioes for 197 4. 
Annual mean values from 1964 to 1974, together with the annual mean ohan«e, 

are given in Table 7. 

4. SEIEIIOLOGlCAL OBSERVATORY 

The three-component Benioff seismograph provided oontinuous 

recording for the year. Bo problems arose with the seismograph and the 

annual maintenanoe was carried out in August. 

The major oause of record. loss was damage to the Z signal 1 ine 

between the geophysios offioe &nd theaeismic hut. The Z signal from the 

seismometer in the cosmio r~ vault travels via pyrotenax cable to the 

geophysios office and then via a PVC shielded oable to the seismic hut. 

This NC cable ._s laid on tre.iwa.Ys above the groUJld from the offioe, 

over the diesel workshop and power house, then on the ground to the 

seismio hut. During periods of high wind or blizzard the cable on the 

trayway was prone to wear (causing interference) and breakage. After 

numerous ' break&ges and repair the troublesome section was replaced and 

fastened more secUrely to th"e trayway. 

Calibration 

Weight-lift and frequency-response tests were conducted on 

the Z seiSlllometer in February (at 20 dB attenuation) and. November (at 

6 dB, 10 dB, and 14 dB). The period/magnification curves are given in 
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Pla'te 1. The seismograph parameters are given in Table 8. 

Calibrationpuls8s were applied to the hori&ontal seismometers 

twioe '& ,~ 'during the record ohanges and to the vertical seismometer 

onoe a dat. The calibration control for the vertical seiBometer is 

inatailed 'at the top of the oo8llioray Bhatt andpWses were applied 

by 'the ' cosmic ray PlQrsioist. 

Attenuation 

.Table ,9 provides the seismometer attcuation settings for the 

year. ' Since the vertical seismometer val 1iiatalled in the oosmio ray 

vaul t , in 1973 (Almond, in prep.) attenuation of the Z sipal oould be 

kept at 4 dB . for- much of the tim~. Although miol'Oseiams due to wind were 

still evident on the Z traoethe effeot was tar less than experienoed by 

thehorbon'tal 'sei_olletere-' on· the surfaoe. 

Data -
Arrival tillles were sent dally to Melbourne for tranBIDisBion to 

the United States. They were also sent, about onoe a week, to other 

Antarot 10 stat iona on an exchange arralllement. 

Final analysis completed on the author's return to Canberra, 

indicated that about 620 events had been reoorded. Several events 

considered to be real but not listed in the USGS Earthquake Data Reports 

were retained in the bulletiD. 

5. REGIONAL MAGNETIC UASURl!MDlTS 

, . In January 1975 the author aooompanied a traotor train to 

Knuok«y Peaks, the base oamp for the Enderby Land BWIIDler operations. 

It was hoped that third.-order masnetio observations oould be taken 

regularly on this traverse, but owing .",0 the , requirement for the train 

to reaoh Kn~okey Peaks in the minimum of time only three observations 

of Z were obtained. 

While in Enderby Land only t 'wo stations were oooupied, viz. 

on Mount Xi. and on Knuckey Peaks. As Petkovio (1971) reported, 'f1eld 

observations were greatly handicapped by weather oonditions', notably 

, Wind, makilig a QBM . impossible to clamp onma~ oocasions. An observation 
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. tent similar to that used by the surveyors is again recoDD'Dended for 

field use. Results of field observations are given below. 

STATION D H(nT) Z(ilT) Position 

Knuokey Peaks 1. 43°49'W 20988 50242 -670 54.3'5 530 32.4'E 
. Mount King 530 00'" 18502 -67000.9'8 520 49.7'E 

E003 2• 47423 
E 153 ·50146 
E 052 46672 

)Jote 1. Xnuokey Peaks bave a high magnetite oontent and hence these 

values do not represent the regional field. 

2. E 003. E 153. and E 052 refer to route markers. on the Enderby 

Land traverse and their position is not aocuratelyknown at 

the time or writing. 

6. BUILD:ma MAUTDlANCE 

, 
The exterior of the geophysios ofrioe was painted early in 

the year. During the year carpet was laid on the main office area, 

two desks . were ,. restored wUh new tops and the oil heater and flue were 

painted. 
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Name 

Code 

Latitude geographic 

geomagnetic 

Longitude geographic 

geomagnetic 

Elevation (m) 

Foundation 

TABLE 1 

STATION DATA 

Seismological 

Mall80n Manon 

MW MAW 

67° 36' S . 670 36.2' S 

0 -73.1 ' 

620 53' E 62° 52.5'E 

102.9° 

10 9 (Nt E) 

o (z) 

Precambrian granite Precambr1~n granite 
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TAN, 2 

OBSERVED gA! BASELINE VALUES,IOS!tL J9,GHETOGR4PB 

UT 
DATE h m Baseline Remarks 
1974 

Horizontal Intepsity Ib. 
D! 

Jan. 01 0000 17'50 

Feb. 01 0000 17343 Chauge of S.V~& observer 

May. 24 10 '5 17123 Variometer knocked 

DecliDAtion ap(X) 

o • 
Jan. 01 00 00 60 37.9 

Feb.01 0000 60 38.1 Adopted 

Mar. 01 00 00 60 39.2 UnknOWD 

Apr. 01 00 00 60 39.0 Adopted 

June 01 0000 60 38.8 Adopted 

July 01 00 00 60 38.6 Adopted 

Oct. 14 11 00 60 37.5 s. V lOr. Coils adjusted. 

Oct. 29 08 40 60 38.6 ··S.V/Or. Coils plastered. 

Dec. 04 08 15 60 '7.9 Checked alignment of coils. 

V~'i~CAl Is~eS!itl BZs 
nT -- - -- - . _. .. -- _.- ." . - - - -

Jan. 01 00 00 47156 

Feb. 01 00 00 47163 Chauge o1' .S.V.& observer 

May. 23 03 00 47154* Variometer knocked 

* This value derived from BMZ readings and still to be adjusted to PPM value. 

_ . . -. 
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11. 

TABLE) 

THERMOGRAPH . P~E'l'ERS, 1974 



COMPOlOOlf MEAN OBSERVED 
SCALE V ALlJE 

!formal 

H 21.,1 

D 2.4' 

Z 22.68 

12 • . 

TABLE 4 

ADOPT~ SCALE §TAlDARD DEvIATION 
. VAL~ Sc&le . Baaeline 

Value 

21.40 0.10 2.4 nT 

2.44 0.02 O~)' 

22.70 · 0.12 '.7 n'l' 

TEMP 0 COEFF • 
nT/ C 

0.0 

2.0 
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TABLE 5 

ORIENTATIONS OF V4RIODrER · MA.qms 1973-1974 

1-----------------------Normal Sen8itive 
D ate 

I 1 s.-16 FEB. 1 m E O~4 0. If O~B"E 
I 
,I 
I 

18/12/73 · 

26/12/73 

4/12/74 

29/5/74 

"jO/5/74 

. 0 0... 
.E 0.5 H NO.3 w 

E 1.1~ 

1O.8~ 

I 30/10/74 E 0.7°1 . N O.ot<>W . 

o N1.4 Down 

B 

° E1.0 S 

SensitiveB 
Trace Ac ti ve 

I ____ 1/_1_1_/7_4_. _____ E_O_._5_0N __ -B--0-.-03-0-W------------E1~.-1_0-S __ --N-2-.-80-W-----------------

I 
I 

REFERENCE FIELD§ 

1973 B 

·D 

P.V. 

18391 

62.29° 

27.71° 

WT 1974 H 18390 nT 

D 62.41° 

P.V. 27.59° 

I~----~~--~~-----------Z 47380 nT 

I 
I 
I 
I 
I 

COIL 

H 

NORMAL 

63.79° ·W 

° . All coils adjusted to 64.0 W 14/10/74. 



TABLE 6 

PRELlImiARY MONTHLY MEAN GEOMAGNETIC VALUES AND K-INDEX 1974 

M 0 nth D(West) li , d Z , rtr K 

JaDu.ary 620 20.5' 18 399 47 414 3.9 

Febru81'Y 21.3 393 412 3.5 

March 24.1 386 419 4.3 

April 24.0 383 410 4.0 

May 25.6 392 387 3.9 

June 24.7 386 374 4.1 

July 26.0 387 375 4.3 

August 26.9 381 372 4.2 

September 26.6 - 389 360 4.0 

October 26.3 387 363 4.3 

November 26.8 404 346 3.8 

Deo~ber - 25.4 41_1 326 4.0 

_MEAN 62° 24.9 18 392 47 380 4.0 
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TABLE 7 

GIDIUGNm'IC ANNUAL NEAll VALU"iS 12§!-1 ~1! 

Yea r D I H X Y Z F 

0 0 , nT nT nT rtr nT 

1964- -60 59.2 -69 15.4 18353 8901 -16049 -48460 51819 

1965 -61 12.6 -69 13.1 18356 8840 -16086 -48368 51734-

1966 -61 24.0 -69 9.6 18362 8790 -16121 -48235 51612 

1967 -61 34.4 -69 7.2 18374 8747 -16158 -48168 51553 

1968 -61 43.8 -69 5.2 18365 8698 -16174 -48060 51449 . 

1969 -61 53.0 -69 3.4 18353 8649 -16186 -47954 51346 ..... 
Y' 

1970 -62 00.5 -69 0.4 18358 8616 -16209 -47840 51241 

1971 -62 5.3 -68 56.4 18375 8602 -16236 -47719 51135 

1972 -62 11.4 -68 53.1 18381 8575 -16257 -47600 51026 

1973 -62 17.6 -68 49.7 18391 8551 -16281 -47486 50923 

=1974 -62 24.9 -68 49.7 18392 8516 -16298 -47380 50824 

MEAN 
ANNUAL -8·57 +2·57 +3.9 -38.5 -24.9 +108.0 -99.5 
CHANGE 
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TABK 9 

~~~HETD .l'l'TElIUAT121 sm~~I"§ 197,i 

I 
MomH nAY TIHB(UT) ATTENUATOR MorrH DAY TIME(UT) AT'l'ENUATOH 

I Vertioal Horiaontala Vertical Horizontal 

I 
Jan. 1 0000 8 6 · AUG 6 0807 8 8 

27 0024 12 8 7 0323 4 6 

I Feb. 3 0753 16 10 Oct~ 6 0333 6 6 

9 0013 16 9 7 0246 4 6 

I 11 0017 20 9 Nov. 0249 6 8 
: 

.1 
Mar. 10 0332 18 9 2 0424 4 6 

13 0315 16 9 4 0248 8 8 

I 21 0352 12 9 ·5 0249 4 6 

Apr. 29 0326 10 . 8 11 1130 8 8 

I May. 6 0314 8 6 13 0312 10 8 

14 0423 6 6 15 0315 8 8 

I Jun. 10 0340 4 6 1138 6 8 

I 18 0315 6 8 16 0314 8 8 

20 0312 4 6 17 0433 6 8 

I Jul. 19 0324 6 8 19 0250 6 6 

21 0341 4 6 30 0309 8 6 

I Aug. 5 0321 6 8 Dec. 8 1210 10 8 

I 
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I 
MAGNIFICATION CURVES FOR Z S~ISMOMETER AT 6,10,14 AND 20 dB 

10° --- ---,-----,,-----,---- -- -· -----,---,----,---,.----T--- . --

__ ___ . _ __ .1_ 
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