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INTRODUCTION

Generally speaking, the geomagnetic field is
unaffected by the distribution of continents and
oceans.

This is true of the time-varying fields of external
origin, the sources of which are currents flowing in
the ionosphere or magnetosphere.

However, there are three ways in which the
continent-ocean interface can influence the
geomagnetic field



INTRODUCTION

First, there is a systematic difference in the
magnetic history of the rocks below oceans and
continents.

Second, ocean currents moving in the main field
produce a field by dynamo action.

Third, the electrical conductivity of both seawater
and material under the oceans differs
considerably from that of the continents.



INTRODUCTION

The CICADA project

(Clarifying Induction Contributions to
Aeromagnetic Data)

The purpose of the experiment was to investigate
the effect of electrical conductivity structure near

a coastline on natural time-variations in Earth’s
magnetic field.
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EXPERIMENT

Station Code Longitude Latitude Elevation
Barellen BLN 146°36.5'E 34°19.0'E 208m
Coolac CLC 148°16.2'E 34°58.9'E 313m
Canberra CNB 149°21.8'E 35°18.9'E 859m
Bombay Bridge BBB 149°42.8'E 35°25.6'E 667m
Clyde Mtn. CDM 149°59.6'E 35°33.0'E 213m
Currowan CWN 150°08.9'E 35°35.7°E 50m
Durras DRS 150°17.2'E 35°39.4'E 10m
Solo Solo 150°34.9'E 35°49.3°E -523m
SODA3 SODA3 151°33.2'E 36°16.3'E -4807m
SODA4 SODA4 152°13.2'E 36°29.1'E -4772m

The SODA3 and SODA4 data have been recorded below almost 5 km of ocean.
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TRANSFER FUNCTION

The tendency for short-period vertical variations (Z) to result
from induction by H and D is expressed in this equation

Z(w) = A(w) Hw) + B(w) D(w)

All parameters are complex, having real and imaginary parts.

A and B are dependent on the underlying electrical conductivity
structure.

The transfer functions are usually displayed by plotting on a
map the two-dimensional vectors (A,., B,-) and (4;, B;).
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First, the coast effect influences variations with progressively

shorter period at stations progressively nearer the coastline.

Second, the increasing length of the arrows indicates that the
induced vertical field is stronger near the coast.



CONCLUSION

The coast effect causes significant enhancement of
variations of the vertical magnetic field. At mid to high
latitudes, these vertical fields are an important
component of total-field variations.

This study has highlighted the potential for significant

heterogeneity in spatial patterns of total-field
variations near coastlines.
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