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A B S T RAe T 
----~~~ 

A, provisional isogonic map of Austra lia and New Guinea 
has"been prepared showing predicted values of de~l~nation for 
the middle of 1955. Along with this map, an isoporic chart 
is given showing the exp~oted annual rate of change of declina­
tion over the same area for the same epoch. 

This rate of change (secular variation) can be taken 
as applying for all practical purposes from the beginning of 
1953 to the end of 1957~ It is expected' that by that time 
a new ma~ wl11 have beenprepa~ed showing predicted values 
for 1960.5. . 

The main points to ~ote about the present map; in 
compar~son with that for 1950.5, are :-

(1) that the tleclination over Tasmania is from 
two-thlrds ' .. t6 three-quarters of a degree 
greater (i.e. more easterly) than 'would 
have been expected from the 1950.5 map; 

(i1) the annual rate 'of change of decli na tion 
over the south-ea'stern part of' Aus tralia 
shows-an increased positive (i.e. easterly) 
value; 

(111) the annual rate of change of decdination 
over the north-western part of the mainland 
now shows a small negative .,(i.e."westerly) 
value instead of the small positive value 
shown in previous years. 

(..!1Qm Additional copies of the isogonic map for 1955.) 
are available on r9quest to the Ohlef Geophysicist, 
Bureau of Minet.al Resources, 485 Bourke Street, . 
Me 1 bo ur ne, C. 1. ) 

, (1) 
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Numerous requests have been received from Commonwealth 
-and State Authorities for an isogonic map of Australia for the 
epoch 1955.5 covering the same areA as that covered'by the 
provisional map for the epoch 1950.5 (Holmes, 1951). The 
attached map ha's been prepared to meet these' requests and to 
provide information to co~operating ov~rseas organizations. 

The map is based on the 1950.', map whiCh has been 
revised to include observations made during 1952. Full details 
of these observations h~ve been ~ublished separately ~Wood, 1953). 

As in the- case of the earlier map, the .1955.5 map shows 
only the smoothed isogonals (terrestrial lines) which are drawn 
without regard to local disturbances, produced by m~gnetic rocks. 
Some areas in which such disturbances'may be found a:.re indicated 
on the map by stippling but there may be other areas similarly 
affected whose boundaries have not yet been determined. 

As pointed out in Holmes I earlier report, an all.thol'i~a­
tive map cannot be produced until an extensive campaign of 

• re-occupation of stations has been carried out over the whole, 
area covered by the map. Late in 1951 a programme was drawn 
up by the Bureau for the re-occupation and/or establishment of 

.. upwards of 650 magnetic stations throughout Australia and its 
adjacent islands., This programme will take a few years to 
complete. 

~s part of the programme! Tasmania was completely 
re-surveyed in 1952 '(Wood and Ever ngham, 1953). In the course 
of this survey, twenty-nine stations were occupied during March, 
April and May by F. W. Wood and J. A .. Brooks. The results of 
these observations revetled arrors of as much as three-quarters 
of cC'degree- in the 1950.5 isogonic map for Tasmania. It was, 
therefore, decided to make a quick s'eries or observations around 
the border of the" Australian mainland to checrk the general 
pattern of the isogonic lines for the whole area of the present 
map. Twenty magnetic stations many of them re-occupations ,­
were included in this round-Australia survey which was carried 
out by J. A. BrQoks and P. B. Tenni during July, August and 
September, 1952. 

The reduction of the data and the pr~paration of the 
isogonic map showing predicted values for 1955.5 have been 
carried out by I. B. Everingham assisted by Wo K. Bartlett. 

The provisional isogonic map for 1950.5 provided the 
framework on which the 1955.5 map has l;>een built up., The 1950.5' 
map was based on observations made ab.+50 stations throughout the 
area during the periods 1911,-23, 1936,:,,37 and 1944-45. It was, 
'therefore, a complete and ac~urate presentation of all material 
'available up to the date of its publication in 1951. From this 
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H~ 'foilowed that "the simplest and most satisfactory method of , 
p~eparihg an isogonic map for 1955.5,was merely to adjust the 
positions of the isogonic lines of the 1950.5 map by the amount 
required to make them conform to the more recent evidence. 

The new data available for this purpose were :-

(a) continuous recordings at the Watheroo and Toolangi 
observatories; these provide both actual values 
of declination and an accurate measure of the 
annual rate of-change (secular variation) at these 
two key points; 

(b) the new station observations made in Tasmania 
(29 stations) and around the border of the 
mainland (20 stations) in 1952, already referred 
to; . , 

(c) sets of diurnal variation observations made over 
twelve-hour periods (0600 to'1800 hours) at four 
of these stations, namely, Hobart J Cori!ll!llalsnd 
Gladstone ~Tasmanla;),- and Darwin ~Northern 
Territory); these diurnal variation (d.v.) 
observations helped very greatly in correcting 
each station observAtion so that it represented 
a "normal" value, i~·e., the value obtained after 
making allowanoe for short-period disturbances in 
the magnetic field at the time of,6.bservation; 
this correction is discussed below. 

-, . 

Each observed value of declination obtained at a given 
station at a certain local mean time (L.M.T.) was co~rected by 
the addition of a known instrumental constant to give"a value 
based on the international magnc, tic standard (I .M.S. ). The 
resulting figure represents the absolute value of declination 
at ,the time and'date of'the observation; Each observation has 
a probable error of ! 0.5 minute of arc. 

Further corrections had to be made for the diurnal and 
seasonal variations of declination and for small irregular 
disturbances, Depending upon the time of day, the observed 
value even on a quiet day may be equal to, greater than or les~ 
than the average value for the who Ie day. Therefore, an ' 
appropriate correction has to be applied for the effect of 
diurnal variation. Likewise, any'irregular disturbance 'must 
be allowed for,. The combined d. v. and dis turbance correc tion 
was obtained for each observation by referring to the magnetogram 
recorded at the nearest observatory at the local mean time of the 
station observation and multi:91ying the departure from normal 
recorded there by an appropriate factor. This factor was 
obtained by comparing the diurnal variation observations, made 
in Tasmania and at Darwin, with the simultaneous magnetograph 
recordings at the Watheroo and, Toolangi oQservatori8,s. . The 
facto'r- obtained, ranged froIh 0.7 at Darwin ,'through 0.85 at 
Watheroo and 1.0 at Toolangi to 1.1 in Tasmania. 

A correction for the seasonal variation of ,declination 
was obtained from observatory records at Toolangi and Watheroo. 
This variation is so small that it was assumed constant throughout 
the whole area embraced by the map. 

• 



i 

..... 

... 3 -, 
The combined,d.v., disturbance and seasonal correction 

was applied in such a way as to reduce the observed value at the 
station. to the "normal" V'alue at the middle of the month in which 
the -observation was made. These '!normal" values have 'a possible 
error not exce~ding two minutes of arc. 

211 .. ~CULAfi. '(AB6ATION - ISOPQR~. 

There has not been a regular series of observations 
over the past'five or 'ten years at any station except the two 
observatories. Therefore, the present value of secular variation 
is known accurately only at these two places and no charts showing 
lines of equal secular variation (isopors) are· available. However, 
several of the stations occupied in the 1952 survey had been 
o~cupied in the 1944-45 survey and these gave fairly accurate 
values of secular variation. Some other stations, that had been 
occupied in the 1936-37 survey, were useful as checks on the trend 
of the isopors. The secular-variation stations used are :-

(a) Observatories -

Toolangi, Victoria. 
Watheroo, Western Australia. 

(b) Stations occupied in 1952 and on at least two other, 
occasions since 1935 -

Belair, South Australia. 
Carnarvon, Western Australia. 
Cloncurry, Queensland. 
Darwin, Northern Territory. 
Port Hedland, Western Australia. 
Tennant Creek, !forthern Terr i tory. 

(c) Stations occupied in 1952 as well as in the 1944-45 
survey '-

Augusta, Western Australia. 
Brisbane, Queensland. 
Esperance, Western Australia; 
Getaldt6rt, Western Australia,' 
Mt.-Yokine, Western Australia. 
Broome, Western Australia. 

(d) Statiorts occupied in 1952 and also in the 1936-37 
survey -

Longford, Tasmania. 
Sbrell, Tasmania. 

The values of secular variation at the time of the 
1952 observations, as obtained from observations at the above 
stations, were used to produce an isoporic chart of Australia. 
With this chart it'was possible to t,educe all observations made 
in 1952 to the common epoch of 1952.5. 

6 • 

Because of tha marked difference between the isopot1c 
chart obtained for 1952.5 and that used with the provisional 1950.5 
isogonic map, it was decided to revise the 1950.5 map in two stages. 

\ 
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The first stage was to revise the map ·to 1952.5 • 

. To dO. this, a determination was made of the· amoun.t by. 
which the 1952.5 value, obtained at each station re-occ)~p;1,ed 
during that year, differed from the value used for. that station 
in drawing the 1950~5 map~ These differences were then plotted 
on a map of Australia and from them contours were drawn to give 
the corrections that had"tO be applied at each point of the .1950.5 
map to revise it to 1952.5. 

The second stage 'was to predict the changes that will 
occur between--1952. 5 and 1955.,5 ~ The change expected during 
this three-yoar period was obtained by extrapolating the secular 
variation curves for selected stations including the two 
observatories and all those stations at which two'or more 
observations have been made in the past ten years. 

A second map, similar to th~t described in paragraph 
(6) above, was then prepared. by plotting the expec ted differences 
between the 1952.5 and 19)5~5 values and drawing contours over 
the whole area of the map. 

The contour values shown on these two maps were then 
combined to form a third map which showed the total difference 
between the values "assumed for the 1950.5 map and those predicted 
for the epoch 1955.50 This third m~p shoWed directly the amount 
by which the terrestrial lines of the 1950.5 map had to be moven 
to put them in the positions'predicted for 1955.5. The result 
1s the attached isogonic mapD 

Because of the control made possible by the 1952 
observations, it is considered that the 1955.5 isogonic map will 
prove more teliable than the·1950.5 map even though it involves 
predictions. These predictions are controlled only by observa­
tions'at the observatories and stations listed in paragraph (5) 
above. From the distribution of these control points it will 
be seen that the areas in which unexpected changes might occur 
are :-

(a) Eastern New South Wales and the adjacent ocean' 
areas, in which no observations were made in 
1952k and in which secular variation is apparently 
high; 

(b) Papua and New Guinea, where, however, the secular 
variation is small and only small chaQ.ges are 
expected. 

The isoporic chart inset into the main isogonic map 
shows ejtpe.cted annu.al rates of change of declination centred 
on 1955.5. 

These values may, however, be used without appreciable 
error over the five-year p~riod from the beginning of 1953 to 
the end of 1957 •. It is expected that~ by that time, a provisional 
isogonic map for 196o~5 will be available~ 

• 
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