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A R$port on !he Chanee ot Correction to International 
Mainetic Standard of the Quartz Horizontal Magneto­
meter. of the Geophysical Seotlon of the Bureau ot 
)lineral Resources dur1ng the Period .. roh 19~1 to 
June 19'2. . 

During 19,1 three separate .ets of La Cour pattern Quart 21 
Horizontal Magnetometers were received trom the Danish )l8teorololioal 
Institute. The.e instrument. which are only.emi-ab.olute, were 
calibrated at the Rude Skov Malnetl0 Observatory against the standard 
adopted by tbat Gbaervatory. As the Australian observatories are 
based on the International )lagnetlc Standard hou.ed at Ohe1tenham 
near Walhinltont U.S.A., (hereinafter reterred to a. I.)I.S.) 1t wae 
4eoided to compare them against, the !oolangi magnetometer as soon all 
pos.ibl_ after their arrival 1n Australia. .oreover,.s the atability 

, ot the conltants ot these instrument. depend. on the ~or.ion properties 
o~ a quarts fibre and ,on the maine tic mament ot a maenet, regular oom­
parisona ahould be made with an ab.o1ute magnetometer anu the results 
u.ed to control drift that might occur. file compari.on ... de llmmed,1at.-
11 atter the arrinl ot the instrument. in Australia would thus eonllt!­
tute a start1nc point in the tu~ure, control ot the Q.H.K.~ 

bo absolute mecnstometere, niamely l).T.J4., C.I.W. Maanatometer 
Bo.18 and Askan1a pattern Maenetometer Bo.;08813 were 1n serv1ce at 
Toolangi during the period In question but intergampar1sons made between 
th.ee instruments ~evealed that each ,ave the swme value when correoted 
to I.II.S. 

In Karch 19511 Q.H.Ms 172,173 & 174 and Q.B.Ks 177,178 A 179 
were checked at Toolanc. •. . 

\ By a series ot '1multaneous observat10ns us1na Station A (the 
'~ magnetometer pier) 1n the absolute magnetic hut and Station C which 1. 

situated same feet outside the absolute hut, intercomparisons were made 
between Q.H.Ms 172 ~ 173, Q.H.K. 172 & 17', Q.H.Ms 177 & 178, Q.H.)I. 177 
a 179 and Q.H.Ms 112 a 177, the atationdifferenoe be1ng determined and 
applied. ' . 

Using the reaults from eacb Q.H.II •.•• paratall', mean base line 
~lues were oomputed tor the H varlometer ot'the 'La COUl'magnetolraphs 
operating the the Toolangi Magnetic Observat~ry. ' 

, " ' .. \ " 

A .er1es of H determinations were made w1th D.~.K.O.I.W. 
Kagnetam.te~No.18 and the result. were correoted to'I.K.S. 'using a corr­
eot1andetermined through a ser1es of interoomparisons based on the Inter­
national Comparison of Jlagnetio Standarda,ot 1949 using Q.H.Ms.;1,;2 eft 33. 
Prom these corrected results a mean H basel1ne valuewas'computeC1. By 
caapar1nl tb1s value w1ththe ba •• line .values obtained w1ththe Q.B.MSt 
the correction to 1.11.&. for each was determined- 88 at that date. Th.es. 
correotions expr.ssed as a 'decimal part ot the horizontalintansity are 
ahown in Appendix A. .:. 

Shortly after this seri •• ot interoomparisons Q.H.M. 172,173 & 
174 were d8~patch.d to Heard Island and Q.H.Ms ~77t178 a 179 were aes­
patched to Macquarie Island for regular use 1n the magnetl0 observatories 
at thoae Islands. 

In November 19;1, the third set of Q.H.Ms compris1na Q.H.Ms • 
Nos. 187,188 & 189, was received and compared at foolangi, the absolute 
malnetameter in regular u.e then be1ng Askan1a pattern Magnetometer 
No.~08B13. This series of intercomparisons waa made as before by deter­
min1nc H base line values tor the magnetoirame with each at th.'instru­
ment., observations beinl made eithe~ on Station A or Station 0, • statiO[ 
difference being applied to convert all readings to Station A. 
The correction to I.M.S. used tor Aakan1a Magnetometer 50.,08813 was 
ba.ed on intercompari80ns with C.I.W. Magnetometer No.1B. CorrectiQn. 
to I.M.S. tor this set ot Q.H.M. were determined and are also shown 1n 
Appendix A. . 
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During the relief of the Australian National Antarctic 
Research Expeditions at Heard and Macquarie Islands in February and 
April 19,2 respectivel!, further series ot intercomparisons with 
the Q.H.Ks were made w ~h a view to checking the dritt ot the 
instruments. , 

To check Q.H.Ms Nos. 172,173 & 174 which were on Heard 
Island, simultaneous observatIons were made between Q.H.M. 172 and 
Q.ll.Ys 187, 188 & 1891 using the corrections to I.M.S. receatl, 
determined at Toolang tor the latter instruments. A correction 
WQ8 thus determined tor Q.H.M. 172, and by subsequently oomparing 
thil Q.H.M. wIth Q.H.Ks 173 & 174, oorr-ections to I.M.S. as at 
February 19;2 were obtained tor the three instruments. (See Appen­
dix A.) 

Aa there was no suitable Q.ll.U. available for checking 
Q.H.Ks 17?~178 & 179 on Maoquarie Island intercomparisons between these 
three Q.H.lla were made in April 19,2 by mean. ot simultaneous obser­
vations. Q.H.M. 179 was then brought back to Toolangi where it was 
compared in June 19;2. The results of the 1ntercomparisons with 
Q.lI.J4. 179 were used to determine the oorreotions tor Q.H.Ks 177 & 178 
and consequently tor the whole set. (See Appendix A.). 

In June 19;2 Q.H.K. 189 was again ohecked at Toolangi as 
before and ita oorrection to I.U.S. redetermined. (see Appendix A.). 

The several corrections determined tor eaoh Q.H.M. are 
grouped in Appendix B to illustrate the drift or each instrument with 
time. It oan be seen that in most cases the drift has been small and 
in high latitudes like those of Heard and Macquarie Island where 'the 
horizontal intensIty is relatively low, this drift, in terms of gammas, 
would be of little importance. However, the notable exception was 
Q.H.K. 179 whioh in little over a year changed it. correction at 
Toolang1 by 6 gammas. This is noteworthy because ot the rather large 
negative increase in the correction to I.~.S. for this Q.B.M. , 
presumably due to a change in the rigidity of its quartz suspension. 

the results of this investigation illustrate the necessity 
tor regular ohecks on the Q.H.Ua when these instruments are used in a 
semi absolute capacity such al ror base line control in a magnetic 
observatory. It 1s possible that the drift of these instruments may 
decrease with time but at this stage insufficient evidenoe 1s available 
to draw a worth while conclusion in th1s regard. 

~f/4~~ 
(REX E. El"'v1n) 

23/3/,3. 
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APPENDIX A. 

Corrections to International MagnetIc Standard for 
Q.H •• , 1721173~174 Q.H.Ms 111,118,179 and Q.H.Ms 
187,1ij8,18~. Determined at Toolang1 llagnatic 
Obosrvatory 

""""'r' Correction to . H at t1l1e ot Correetion expressed 
Q.H ••• I.M.S. intercomparison ae a deoimal of B 

(gammas) (gauss) (gammas) 

Karch 19,1 172 -11.2 0.228 .. 0.00049 H 
" II 173 .. 8.7 0.228 ... 0.000)8 Ii 
" H 174 ... 9.2 0.228 .. 0.00040 B 
H 11 17~ -11.9 0.228 .. 0.000;2 B 
" " 17 - 9.4 0.228 -0.00041 B 
" " 179 - 8.2 0.228 .. 0.0003- II 

Hov. tI 18'7 ~ 7.8 0.228 .. 0.00034 Ii.' 
M " 188 .. 1.9 0.228 .. 0.00008 H 
" It 189 .. 4.9 0.228 .. 0.00021 B ".by. 19,2 172 ... 1.1 0.184- -0.00039 II 
" " 173 .. 6.3 0.184- 1ii0.00034 H 
" .. '174 .... 8.8 0.184 ... 0.00048 H 

~pr11 " 177 - 6.9 0.136 .. O.OOO;~ Ii 
" II 1'78 - 4,.9 0.136 ... 0.0003 a \ 

~) " " 179 ioit 7.9 0.136 ... 0.000;9 H 
(The April value tor Q.B.K.119 was obtained by interpolation) 

June " 179 ... 14.1 0.228 ... 0.00062 It 
It " 189 ~ 4.; 0.228 -0.00020 II 
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APPENDIX B. 

CorrectIons to Intornational MagnetIc Stand,ard detormined for 
Q.B.Ms 172,173 &: 174, Q~H.Ks 177,178 &: 179 and Q.ll.Ms 187,188 
& 189. Determined at Toolangi Magnetic Observatory. 

Q.U.M. Date Correction to I.Ll.S.> Correction in gammas 
where H is 0.228 gauss 

172 

173 

174 

177 

178 

179 

187 

188 

189 

March 19" 
Feby. 19;2 

Maroh 19" 
Faby. 19;2 

narch '19;1 
Feby. 19,2 

March 
~rI1 

lIIarch 
April 

March 
April 
June 

Nov. 

I1Jov. 

I~ov,. 
June 

19;1 
19;2 

19;1 
1952 

19;1 
19;2 
19;2 

19;1 

1951 

19,1 
1952 

-0.00049 B 
-0.00039 H 

-0.00038 H 
-0.00034 H 

... 0.00040 H 
-0.00048 H 

... 0.000;2 H 

.. 0.000;1 Ii 

-0.00041 H 
... 0.00036 H 

- 3.7 
- 7.8 
.. 9.2 
-11.0 

-11.9 
-11.6 

.. 9.4 

... 8.2 

.. 0.00036 H '" 8.2 

.. 0.000,9 H (intE rpo1ateci) (-13.,) 
-0.00062 H -14.1 

.. 0.00034 H 

....0.00008 H 

.. 0.00021 H 
-0.00020 H 

.. 7.8 

- 1.9 

- 4'.9 ....4.; 
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