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SUMMARY

Isomagnetic maps of the Australian region for the epoch 1970.0
are presented for seven magnetic components and their respective
annual rates of change.

The maps are based mainly on the results from magnetic surveys
completed in the years 1966-70 but observations from all surveys completed
since 1955 have been used at various stages in the map compilation.






INTRODUCTION

The Bureau of Mineral Resources, Geology and Geophysics (BMR)
maintains a continuing program of regional magnetic surveying in the
Australian region to meet the general needs of the mining and petroleum
industries, land surveyors, and navigators (land, sea, and air). Australian
regional magnetic surveys were started in 1911 by the Carnegie Institution
of Washington (Bauer & Fleming, 1915: Bauer et al., 1921) and surveys
by various institutes have continued up until the present time. An analysis
of the early Australian results was included in Carnegie Institution
Publication No. 578 (Vestine et al., 1948).

The first isogonic map of Australia was pr'oduced for the epoch
1944.5 (Rayner, 1944). Subsequent isogonic maps have been produced for
epochs 1950.5 Holmes, 1951), 1955.5 (Wood & Everingham, 1953), 1960.5
(Parkinson, 1959), 1965.0 (van der Linden, 1965a), and 1970.0 preliminary
(Finlayson, 1970a). The only complete set of isomagnetic maps for the
Australian region published was for epoch 1957.5 (Parkinson & Curedale,
1960, 1961, and 1962).

Before the present series of maps all map compilations were
based on second order magnetic survey data in which the corrections for
diurnal variations in the field were derived from world-wide analysis
(Vestine et al., 1948) or from the results of geomagnetic observatories
as far off as 1 500 km. The desirability of making magnetic variograph
recordings at each station to record not only diurnal variation but also
other short period transient variations has always been recognized. This
has been put into practice only with the setting up a network of first
order magnetic stations, in the last three years.

Since 1955 a considerable amount of field work has been completed.
Seventy-two first order regional magnetic stations have been established
and surveyed to give precise data on the geomagnetic field and its rate of
change in the Australian region (Finlayson, 1970b, 1971a, b, c; van der
Linden 1965b, 1965¢c, 1968, 1969). In addition, a program of third order
magnetic surveying has been undertaken which has been designed to map
regional magnetic anomalies. At the tima of production of the maps
presented here, southern Queensland, New South Wales, and Victoria had
been mapped in this way (van der Linden, 1970, 1971).

The maps presented in this report are derived mainly from the

magnetic data obtained since 1955, but data from earlier surveys have
been useful in defining trends.
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Throughout this report centimetre- gragn-second (CGS) units
are used; the unit of magnetic intensity is 10 ° Oersted (= 1 gamma)
and angular measurements are in degrees and minutes of arc. The mag-
netic components discussed and mapped are: horizontal intensity (H),
north intensity (X), east intensity (Y), vertical intensity (Z), total
intensity (F), inclination (I), declination (D), and their respective
annual rates of change.



FIELD SURVEYS AND INSTRUMENTS

Any magnetic survey program must take into account both the
spatial distribution of the geomagnetic field and its short and long
term changes with time. Many aspects of mapping the spatial distribution
of the field have been discussed by the World Magnetic Survey Board
(WMS, 1967; Vestine, 1961). A power spectrum analysis of a single
magnetic profile around the world indicates strong harmonic terms down
to wavelengths of approximately 5 000 km, a weak spectrum between 3 000
km and 300 km, and an increase in power again in wavelengths from 150 km
down to 15 km (Alldredge et al., 1963; Alldredge, 1965). The longer wave-
lengths are attributed to sources in the earth's core and the shorter
wavelengths to sources in the earth's crust. The weak spectrum in the
wavelength region 3 000 km to 300 km indicates a lack of geomagnetic
field sources in the region of the earth from approximately 25 km to
2 900 km depth. Thus the magnetic field measured at the earth's surface
is due mainly to the geophysical processes taking place in the earth's
core (the main magnetic field) plus the effect of the earth's crust to
a depth of approximately 25 km.

The changes with time that occur in the geomagnetic field can
be separated broadly into long and short term changes. The majority
of short term changes are caused by variations in the small contribution
to the measured field due to ionospheric currents and have characteristic
periods of 24 hours and less. Thus in field surveys they can be corrected
for by making magnetic recordings for two or three days. The effects of
magnetic storms, which may last for a week or more, can be estimated
by referring to magnetic observatory records. The long term non-cyclic
change (secular variation) is due to geophysical processes in the earth's
core. The change is measured at magnetic observatories and at magnetic
stations where magnetic observations are repeated every few years.

BMR has adopted two types of regional magnetic surveys for
mapping purposes, with effective station intervals of approximately
500 km and 80 km, and thus should be able to resolve wavelengths greater
than or equal to twice the station interval (Blackman & Tukey, 1958). The
surveys should therefore be capable of mapping the regional components
of the main magnetic field and the larger regional anomalies. Anomalies
of smaller extent (local anomalies) can only be resolved by adopting more
detailed survey methods.

First order magnetic surveys

Since 1965, BMR has established a network of 72 first order magnetic
stations in the Australian region, which is designed so that repeat obser-
vations can be made for the foreseeable future (Plate 1). Many of the
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stations are in the vicinity of earlier magnetic stations, thus providing
valuable information on secular variation in the region.

The secular variation in the magnetic components is of the
order of 10 gammas/year in intensity and 1 minute/year in arc (Plate 2),
and thus the survey method must be capable of resolving such changes.
BMR surveys achieve this by setting up a three-component fluxgate
variograph (Seers, 1966) at each first order survey station visited and
recording geomagnetic variations over a period of about 3 days, during
which the associated control observations are made. Plate 3 illustrates
the equipment used. The survey results give values of the H, D, and Z
magnetic components which average out diurnal and other transient changes
in the geomagnetic field over a 24 hour period. The systematic errors
in the measurements of H and Z are within the limits ~ 5 gammas and D
within the limits < 1.0 min.

Control observations in the first order surveys were made with
the following types of instruments:

Horizontal Intensity (H) - La Cour Quartz Horizontal Magnetometer
(QHM) or Horizontal Torsion Magnetometer (HTM). Both instruments
operate on the same principles (La Cour, 1936). All instruments
were compared before and after each survey against the Australian
standard instruments kept by Toolangi magnetic observatory (van der
Waal, 1966).

Total Intensity (F) - Elsec Proton Precession Magnetometer (PPM).
Crystal frequency is checked regularly. (Littlemore, 1960).

Declination (D) - Askania declinometer. (Askania, 1953). All instruments
are compared against the Australian standard kept by Toolangi
magnetic observatory. Azimuths were determined from sun
observations and positions from data of the National Mapping Division
of the Department of National Development and from the Department
of Civil Aviation.

Control for the Z variograph record was derived from the H and F control
observations mentioned above.

Third order magnetic surveys

Single readings of H, D, and F are made at 15 km intervals along
road traverses so that on average there is a station within 40 km of all
points in the region. The instruments used on the surveys are the same



as those used for control observations in first order survey work. In
addition, a calibrated Wilde compass theodolite is often used for
measuring declination (D). Azimuth control is obtained by making a
single sun observation at each station and positions are read from
1:250,000 scale maps.

DATA PROCESSING AND CONTOURING

Data Preparation

The contoured values of the magnetic components on the maps
accompanying this report are tied to the values of the field at the 81
stations listed in Table 1. Szventy of the stations are BMR first order
magnetic stations, three are BMR magnetic observatories (Toolangi,
Mundaring, and Port Moresby), two are magnetic observatories
operated by the New Zealand government (Amberley and Apia), one is an
observatory operated by the Indonesian government (Tangerang), and the
remaining five (Djajapura, Honiara, Noumaa, Ocean Island and Tibar)
are stations from which comprehensive magnetic data are available. Two
BMR first order stations (Rabaul and Aropa) have been omitted from the
list because of the anomalous values of the field measured at these
stations; howaver, they do provide valuable secular variation data. The
locations of all these staticns are shown in Piate 1.

Secular variation data are available at 65 of the stations in Table
1. Most of the BMR first order magnetic stations have a good record of
re-occupation since 1955. Until 1968, the magnetic observations at these
stations were of second order standard i.e. several observations of three
magnetic components spread over one or two days but without variograph
recording. Since 1968, all the stations have had a first order occupation
as described above.

The H, D, and Z values observed since 1955 were plotted with
respect to year of observation for all stations and a smooth curve
drawn through the values of each component. These curves were
extrapolated to give the 1970.0 values of H, D, and Z at all stations, and
the gradients of the curves at 1970.0 were taken to be the secular varia-
tion for 1970.0.

From the H, D, and Z values for 1970.0 and their respective

secular variations, the values for all other magnetic components were
derived using the relations listed below.
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Magnetic component: X=Hcos D
Y=HsinD
F= (Hz + zz)%
I = arctan (Z/H)

Rate of change with time: dX/dt = dH/dt. cos D - H. sin D. dD/dt
dY/dt = dH/dt. sin D+ H cos D. dD/dt
dF/dt = (H.dH/dt + Z.dZ/dt)/F
dl/at = (dZ/dt - (Z.dH/dt)/H)/H.(1 + Z2/H?)

Data from approximately 2 500 third order stations in eastern
Australia have been used to produce detailed contouring in that region.
Other data from approximately 250 second order survey stations through-
out Australia which have been occupied since 1955 have been used to
supplement the first order results. The year 1955 has been taken as the
earliest from which data have been used in the production of the isomag-
netic maps because good secular variation observations are available
for updating to epoch 1970.0.

Data contouring

No internationally adopted procedures are laid down for the contouring
and presentation of isomagnetic maps, although various suggestions regarding
map scales and format have been made by the World Magnetic Survey Board
(WMS, 1967; Vestine, 1961). BMR has adopted a Mercator projection base
map on a scale 1:10,000,000 at the equator and has presented two sets of
magnetic contours: (1) smoothed contours with detail dictated by the interval
between first order magnetic stations, and (2) regional contours in eastern
Auystralia with detail dictated by the effective interval between third order
magnetic stations.

Secular variation msps

The H, D, and Z maps of secular variation are derived from data
at 65 stations throughout the region (Table 1). Maps were hand-contoured
for the epochs 1960.0 and 1970.0 and the data incorporated in a computer
program used to update second and third order observed magnetic values
to epoch 1970.0. The 1970.0 secular variation contours shown on the isom-
agnetic maps must be regarded as approximate because of the difficulty of
accurate determination at stations which are not permanently occupied.
The root mean square deviations of the observad 4yalues from the contoured
Xalues for H, D, and Z xgrlagnetic components are - 5 gammas/year,

- 0.3 minutes/year and - 4 gammas/year respectively. The secular
variation values for the other magnetic components were derived from the
H, D, and Z values.



Third order data contouring

The third order survey data were updated to epoch 1970.0 using
secular variation data from first order surveys, and plotted by computer
at scale 1:2,500,000 for all magnetic components. These plots were then
hand-contoured, with the contours tied to the first order station data
in the region. The resulting contours were then reduced to scale
1:10,000,000.

First order data contouring

The first order station data given in Table 1 were first contoured
by hand for each magnetic component. Available supplementary information
has been used to influence the contours. Thus in eastern Australia the
contours were made consistent with the smoothed contours derived from
equal area averaging of the third order data contours. In other regions,
the contours were influenced by the 250 second order stations from which
data were available. In the Tasman Sea and Arafura Sea regions, the D
contours have been influenced by data from Qantas Airways Ltd (Qantas,
1968).

These contours were then tested against computer - contoured maps
based on the first order station data. The computer contouring method
has been developed by the BMR marine gravity group (Briggs, in prep.);
it is based on fitting a two-dimensional spline through unevenly distribated
data points. The hand-contoured maps were adjusted where necessary to
be consistent with the computer contours. The computer-contouring
program was not developed sufficiently to produce the final magnetic
maps because of the uneven distribution of data in the oceanic areas
around Australia.

The first order data were compared with the International Geo-
magnetic Reference Field (IGRF) for epoch 1970.0 (Cain et al., 1967).
The results are tabulated in Table 2. The IGRF was also computer-
contoured for all components and compared with the BMR contours. The
ranges of differences are listed in Table 3.

Map presentation

The epoch 1970.0 isomagnetic maps for seven geomagnetic compon-
ents and their annual rates of change are presented in the folio accompany-
ing this Report.

By international agreement on the cartesian co-ordinate system

used to define the magnetic components, the following sign conventions
are observed.
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F - positive everywhere

H - positive everywhere

X - positive everywhere except in polar regions

Y - positive easterly, negative westerly

Z - positive in northern hemisphere, negative in southern

hemisphere

D - positive easterly, negative westerly

I - positive in northern hemisphere, negative in southern

hemisphere

The colour convention adopted for the map series is as follows:

Positive magnetic field values - red contours

Negative magnetic field values - blue contours

Positive annual change values - red stippled contours

Negative annual change values - blue stippled contours

Examples of the application of the chart data to estimate values
at another epoch are given below.

Town Date Magnetic Field Secular Field
Component 1970.0 Change at date
Birdsville 1/1/72 H +29450 -60 +29390 gammas
" " Z -46050 -16 -46066 gammas
" " F +54620 -22 +54598 gammas
" " X +29180 -64 +29116 gammas
" " Y +3320 +6 +3326 gammas
" " D +6° 28' +2' +6° 30"
" " I -57° 30' -4' -57° 34'
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DISCUSSION OF RESULTS

The isomagnetic maps of the various magnetic components give
regional values of the geomagnetic field and are not designed to high-
light magnetic anomalies with linear dimensions less than the effective
station spacing. The extent of regional anomalies can be gauged from the
third order contouring in the east Australian region; similar departures
from the smoothed contours can be expected in other regions. Local
anomalies may produce further differences from the smoothed contour
field values but these can only be mapped effectively by detailed magnetic
surveys. Aeromagnetic surveys give very useful information on where
such local anomalies occur.

Although the magnetic component data from all individual survey
stations are mutually consistent, the contours have been derived independ-
ently with no attempt to make them mutually consistent in terms of electro-
magnetic theory. This is in accordance with the principle that they should
represent observed data.
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TABLE 2: COMPARISON OF OBSERVED

STATION

ALBANY

ALEX BRIDGE
ALICE SPRINGS
ALPHA
AMBERLEY
ARJA

AYERS ROCK
BIRDSVILLE
BOULIA
BOURKE
CAMBRIDGE
CARNARVON
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€ceCcos IS
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CHMRISTMAS IS,
CROYDON
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DERBY
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INGHAM

LAT,

C-34
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D=23
-26
=43
-16
»25
8=2°2
B=22
D~30
~42
Ce2é
-35
»25
D=32
n12
C=338
B=15
10
Av18
A=27
B=16
C ~9
De=12
B=17
'28
=28
=33
B=31
C=28
v25
3]
12
«29
B=20
10
C-18
ng
-9
B=18

56,9

9,8
46,5
$9,3

9.0
48,0
20,9
54,6
54,8

49,7
92,9
17,9
48,2

7.8
11.9

6,0
28,5
25,1
12,9
25,48
16,4

26,8
22,1
38,9
43.1.
41,0
Q42,9
48,6

2.1
47,0
22,6
46,0
3345
18,7
14,1
34,9
25,4
59,6

LONG,

117
115
133
146
172
188
131
139
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145
147
113
149
122
133

96
147
145
105
142
117
133
143
130
123
132
138
121
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114
128
115
136
153
130
150
127
140
160
146

48,3
11.8
51,4
39,2
48,0
13.0
3.7
21,1
53,5
57.1
30,2
39,9
18,0
56,7
42,8
50.1
841
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Q0,6
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52,45
22,4
12,3
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17.8
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1,2
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4.8
8,9
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H
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30910
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34350
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35710
83390
27160
27710
23190
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29170
23820
3596(
27700
32020
36120
33230
37190
$5810
33240

MAGNETIC DATA AND IGRF VALUES FOR

H

CALC

21931
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30594
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34601
29530
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31288
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TABLE 3: DIFFERENCE BETWEEN 1970.0 IGRF AND BMR ISOMAGNETIC

MAPS

The values listed are the range of corrections to be applied
to IGRF maps to fit BMR maps.

Magnetic Component

Correction Range

Comments

H
D

N

-100 to -300 gammas
0 to -0.7°

+400 to -400 gammas
-100 to -300 gammas

0 to -200 gammas
0 to -300 gammas
0 to +0.5°

agreement in TPNG region

approx. +1.0° Tasman Sea
region

agreement in TPNG, Vic, Tas
regions

agreement in Southern
Australia
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PLATE 3
FIELD INSTRUMENTS USED ON FIRST ORDER GEOMAGNETIC SURVEYS

Elsec proton precession magnetometer, Askania declinometer
and QHM magnetometer

S

BMR tree-compoent fluxgate variograp
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LEGEND AUSTRALIA AND SURROUNDING AREAS

Vertical magnetic intensity in gammas Geraldtone  First-order regional magnetic station

(1 gamma = 10" centimetre-gram-second unit) ' MERCATOR PROJECTION
The wider stippled line indicates approximate annual change of vertical Kavieng$ ~ Second-order regional magnetic station P e | I ) I I = 0°
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~__—— These contours in eastern Australia show the departures from )
the smoothed contours caused by regional magnetic anomalies; similar SCALE 1:10,000,000 AT EQUATOR
departures may be expected in other areas. Local anomalies may cause
greater departures at any given location. COMPILED BY GEOPHYSICAL BRANCH, BUREAU OF MINERAL RESOURCES, GEOLOGY & GEOPHYSICS, CANBERRA
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LEGEND AUSTRALIA AND SURROUNDING AREAS

East magnetic intensity in gammas Geraldton = First-order regional magnetic station MERCATOR PROJECTION
(1 gamma = 10" centimetre-gram-second unit )
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the smoothed contours caused by regional magnetic anomalies; similar
departures may be expected in other areas. Local anomalies may cause
greater departures at any given location. COMPILED BY GEOPHYSICAL BRANCH, BUREAU OF MINERAL RESOURCES, GEOLOGY & GEOPHYSICS, CANBERRA
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LEGEND

North magnetic intensity in gammas
(1 gamma = 10 centimetre-gram-second unit )

The wider stippled line indicates approximate annual change of north
magnetic intensity in gammas.
Red & * Increasing

Blue W Decreasing

~__—~ These contours in eastern Australia show the departures from
the smoothed contours caused by regional magnetic anomalies; similar
departures may be expected in other areas. Local anomalies may cause
greater departures at any given location.

Geraldton ®

Kavieng ¢

ADELAIDE *®

Mount Isa ®

First-order regional magnetic station

Second-order regional magnetic station

City

Town

NORTH MAGNETIC
EPOCH 1970.0

COMPILED BY GEOPHYSICAL BRANCH, BUREAU OF MINERAL RESOURCES, GEOLOGY & GEOPHYSICS, CANBERRA

AUSTRALIA AND SURROUNDING

AREAS

INTENSITY

MERCATOR PROJECTION

i I I T T e
b ¥ i 1 1 \
/ 1 7 1 . X
7 ] 1 \ N
______________ A / \ [
I \ \
4 \
7 \
7 \
_____ o g,
100 0 100 200 300 400 500
KILOMETRES

SCALE 1:10,000,000 AT EQUATOR

96° 100° 105° 110° 115° 120° 125° 130° 135° 140° 145° 150° 155° 160° 165° 170°
oo 1 \ \ k; I 4 oo
& \ » i:} Z i ; Nauru e \ .
QOcean Island »
Q A T 1 ] T |
;AG\ <7 \ I
4 il I - S . ‘ﬁ ]
i’\r\\z-v—\ Kavieng /
P ‘
y . \ r/r\'“/,”rm[‘ e
- . GUINE A | jv}
% . ~N. | A | |
(\/ > - B‘dﬂ ! ).< oWabag ‘ Q;] ‘ J{f\./\/ >
q Vi i ‘ v I
" ;* et A/}!// o t’ P k~\‘ | *Goroka_ 3 : > i [ e
= — 1 § PAPUA 5 Lae -
SRR ) 3 = e T T
Lol | o it s
— T INDONESIA rer i = 37}(622—- i I | | |
3 P SRR T < ] é:? o B | o ‘: } 13
[ ? f/\Q\Sb FQCAVW cﬁa )3/_,”‘/-/'\-/',‘ ? | | ‘
S s e — e oy / - —— - it — \ . = e == e
/ /_/-4’ Pl;’rl Mr;resh)r Q | l %
|| servatory |
— | = s ST S, |
10° : ) — -~ B 10°
\QCy'hnsl . Isiand w’\\ &zl [ . [ [
r—
*Cocos Islan I
Darwin |
A
, — /‘ ,
o W | =
W \\ :
- S
L T 0“5;””\; et ¥ 1 15°
\ ~——_] ° CE? 1;*& ! \ |
= \\\ § Wy ' ’
. i | e |
\ '\\ S{ o ¢ e | ! i Waters
- — \ % i v
\\ \\ *® Derby ! I
\\\ /\\\_\\ o Halls Creek| i ] [ | | ecpam |
t— Y e R B A .
— . — NORTHERN _L_ 3300 . |
\ \%\ Townsville }
\ \\ ‘ b
) ,-/ W o Wonarah I
20 ~ — 200
T~ —
% Port Hedland ® The Granites T . o \/\ B o
P e —— 32,000 Mount Is | - st i
v \\\ ® Swindells 2R o) 1 ™ T .' < | ! e i M . - SN N T
1| / TERRITOR 1 - ? " —QUEEN SN i
R N nslow s I y | ) \
W/ 1 1 | | :Q R &
| |
‘\ T —
\ |
| — | |
® Mount Vernon ..} 7 ‘ a .
\\ narvon l
250 \ \‘-\ 1 250
'\\ |
( — |
AN o
N J | . i e
; E:i 9\ ® Meekatharra NN ‘:
. \ \\ ] ——28750 | | e o
oo —F—u__|
—| =
\\ fa = Neale Junction 28’ 000 _/_\
® Laverton e A
® Geraldton \\ \\I'\ - e 7 K
| o I B o e I — Norfolk Island
, \ y \\\\ ! "\im"b;’?‘_/-——\~ 27’2554\/‘/”1”8('\_
1 | | T—T—AUSTRALIA| |~ T—FH—7T 1—1 71
; ﬁ"‘é s A LA | \\\ X m
\ \\ *Kalgoorlie i : J ‘N\*‘ “'/-r\\_/J I e __\‘\ 1
—=== - - o R (S [ N S [ B— el oae || SR, | - | | o
\_* . ® Southern Cross " Zanthus 1 “Woomera | = T J 6‘ :
GnangaraT——~——_| Il = ‘Q:_/___ ®Wilcannia 24 - \'\-
Observatory TS| —1 i ! e 25
| e s \\ o ,,,‘L — %\\%\en Hill = -ﬁs:g\m\fi}\_:_—/\\_{///—\*
, [ —— | ' —+—NEW SOUTH WAILES
| - || | 1 NEW,SOUTH
—— [ ——— 25,000 — . — _1\'77‘ -
t [ ~® Condobolin t
r\/} \\ / I/ \\‘\—— 24,75p 2 5"») 00 ﬁ'&l/—\\l\
\ e Brides \HA/ B K3 -\-—_\‘ i .E'jxﬂi/duré e e 24,250 — N
\ ] l X . /24v°° ’\\r\
35° I~ 7lbgny.~\l/ %Port A / .quﬁ i i h_—dv_h‘sl\ bl 4:006&\_
R 5 ADELAIDE H = 23,750
[\K\ \J o~ | | T‘v" 25,400 “CANBER?L\_?@
e (/7—{;} i \\_/} >3’25/£” -Q 18
| e T e 23,000 -
' — I 2 1
- | VICTORIA—N, |
—t | ' /R ?2,250 . [ ‘.\ g
T i S >/
\ | . MELBOURNE T 22 000 —
w SN — — ¢ 27,75 ’ <~ 1 I
:\f“ ;‘_J > : ‘
Portland | o \ ‘
— 21,000
o
40 T
f 1
\
| R N | — — S L
[ ‘
i
‘ |
. S S E—— I I )
4‘ —19
|
1 . N \
]
|
R
|
45° . 45°
96° 100° 105° 110° 115° 120° 125° 130° 135° 140° 145° 150° 155° 160° 165° 170°




LEGEND AUSTRALIA AND SURROUNDING AREAS
Magnetic inclination in degrees Geraldton®  First-order regional magnetic station MERCATOR PROJECTION
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LEGEND AUSTRALIA AND SURROUNDING AREAS

Horizontal magnetic intensity in gammas Geraldion®  First-order regional magnetic station
(1 gamma = 10~ centimetre-gram-second unit ) MERCATOR PROJECTION
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departures may be expected in other areas. Local anomalies may cause
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LEGEND AUSTRALIA AND SURROUNDING AREAS

Total magnetic intensity in gammas Geraldion®  First-order regional magnetic station MERCATOR PROJECTION

(1 gamma = 10° centimetre-gram-second unit )

The wider stippled line indicates approximate annual change of total Kavieng® Second-order regional magnetic station / ] I f { {
magnetic intensity in gammas. . / i T X :
260 s=smamsss ey eyl A Y - 25°

Red @ Increasing Blue sz Decreasing ADELAIDE® City 7 5
b
50° ----- N N N ———— o
Mountlsa® Town EPOCH 1 970 O 100 0 100 200 300 400 500 =
KILOMETRES
-~ These contours in eastern Australia show the departures from * SCA .
the smoothed contours caused by regional magnetic anomalies; similar CALE 1:10,000,000 AT EQUATOR
departures may be expected in other areas. Local anomalies may cause
greater departures at any given location. COMPILED BY GEOPHYSICAL BRANCH, BUREAU OF MINERAL RESOURCES, GEOLOGY & GEOPHYSICS, CANBERRA
96° 100° 105° 110° 115° 120° 125° 130° 135° 140° 145° 150° 155° 160° 165° 170°
0° 4
1 ‘ 0
DN = oY \ |
N\ ‘ ‘ ) Illand
| | 1 | | | cean Is o
)/\G\ q [ \\I 10te ‘ 36’ |
4 - o | Momae || T4 | L L 1 L L 1 =
Q; \\ i \7 %2 ? , , : ‘ T~ | 1 T , \\
1 Vanimo \ ‘ | ‘ }
i}(\ \\ o o f S PN | i A ‘ : |
NIAN o T [~ - - — T -
w7 : ! : 3 Il - — ! —
¢ Rabaul [
5 | ~/ s ey I
N N 4 4 N - 1“@~ ! ‘ i ‘ 8°
\ T k.“‘\fJ /\//) ‘ ! Buka E\ [ \\
‘ ‘ |
-l ’/"’\r;. : | _ b (.. S Ky ! | S
i
| Port Moreshy
Ne Observatory
o
10 10°
¢ Christmas Island
— | 1
[J—
15° e
s ' v \\ 150
J)'& Wymlhaim
] 7777. ;Iall\ (';ee:k i “ ‘ '7(‘ ru_w/r:m
. NORTHER
20° - \ f | ‘
r"’""J ! \ i 20°
| Port Hedland — | ® The Granites | ‘ |
o |1 171 L T\\\\J\\ I — I s
/ Swindells | V}l'n J[*‘i [\) i[\) :[ /‘[1M ‘ > [ [ - { _N’ 1 ’-‘\~_ o
7 Onslow - - S —— S i ] ‘ E ) ,000 r\\p \Q “L ‘[-‘,’ [4’ ‘\‘ b l"W L
I '\ IS - | '
(ZA/ l [ ; “ \ ‘ |
| el I 53,000
SN I IS S S ’ S S i N 33,000 1
o ) e I S _\_\J_t 1 7 l ® Alice Springs I . |
® Mount Vernon | ‘ H N “ - | ) 52'75\0 ‘ :
X 7 - (2l BRI 3 | | | | | . h [~ | .
WESTERN | | | | | —— 54,000 — T %o |
25° grnarvon ‘ | ‘ i | 4 - — ‘ °%.260 4:\ |
] Jiles ‘ 53,300 ﬁ :
[ | ‘ . | | | : T ‘ [ Maryborough "'.
\ i ‘ ol ot ‘ [ \ | ' s 51'000 : ugh .
‘ T S it I Camigi S | 4,,,,,,;,,,,,, SR T, - : .___l___._ﬁ.ﬁmILL | . | . ! . P | L
| AUSTRALIA | | T s \ | |
} 1 \\\F\ \ \\ 55'06 \v‘
i T | ® Qodnadatta _— ] . 55,25 I?RISBANI: ‘
| — | | | A = 36,000 — |
| ‘ ‘ \ 55,504
® Laverton I j oK |
® Geraldton | ! Emu 1 ® Etadunna
N e TTH
30° ' | -
\ T Kaléoo rlie
"/_________._——-‘/ ®Southern Cross [ ‘_ _ _'Z;q_!ims' | | ‘
{GroeS | | | | 00— N A
PERTH ' — ———— === = i ‘ K ‘ 1 T T T T 7 \—\/\
T ] ‘ ‘ ‘ ! \. e P e T
PN | — | | NEW_SOUTH_WALES
N . i | . i i { | | | [ T . | s ) { ‘ 8, | \‘ \/\ Nc"wr'u.sl!e o
// N/} | ‘ | o( -Um/“h””i>Q\
| | | |
K’_Esperwwe , [
w_*:},pz____
OAIexamira/Brl'dgV ;
35° el L dbbanyy | _/ oPcérqﬁelzl
gl P ADELAIDE 35°
\i ° ”"lll'r‘(l('klltl/)(’(l/
‘ I .N\‘;Ts ]!\'1 9 al Ty T (‘
) I R | | | | L TT1% VICTORIA
[ 1 i \iL | 6 : \\ |
i ‘ 6/ ‘ 0'750 ‘volangi 1
i | 1 ,000 \ ‘ \ .(I)/n(l’fl‘\’:lmrr |
- ] ‘ \’ MELBOURNE,
1 } T S . 0\‘
i ‘ PUI"II(HI&I S / Y
0 N SN (N S — | | . 1
| | |
[ |
| l
400 [ | | | I}
I ' ? | ‘ 1
| | - |
| | | |
- R | i ] ] N | — ‘
o
-4 - - —— f— ‘ | | ‘
- —_—r ! f ! ! !
‘ \ ; 1
| |
| | | |
i | ‘ |
‘ ‘ ‘
_ . B . | | |
i ‘
\
|
S B I T I | | |
45° | ‘ | | | ‘ ' ‘ ‘ A
! E | 450

o o 0 o o
96 100 105 110 115 120° 125° 130° 135° 140° 145° 150° 155° 160° 165° 170°




LEGEND

Magnetic declination in degrees

Geraldton®  First-order regional magnetic station
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