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INTRODUCTION

Tristan da Cunha - a repeat station in
the South Atlantic Magnetic Anomaly

In this study, we present repeat station measurements from a
location that has distances of some 3000 km to the nearest
observatories. We are taking advantage of the rather quiet
magnetic field during the measurements and use models of the
solar quiet daily variation to extrapolate our results to quiet night
time values of the magnetic field. Our data gives us some
confidence in this extrapolation, which can be used for repeat
stations where the employment of on-site variometers or night time
measurements is logistically impossible.
The island of Tristan da Cunha, a Dependency of the British — ,_ | — SOOI N /
Overseas Territory St. Helena located between South Africa and —_— e "6;, -1 NNNONIN L7 AL W77 A 7
South America, is a geomagnetic repeat station of global B
importance. The present-day geomagnetic field in the South AT “\g\j\\f\évm .
Atlantic Ocean is characterised by the so-called South Atlantic T L ; :\‘\-\ \ £ -
o : | St AV AL R
Anomaly, an area where it is considerably weaker than elsewhere | AT T T e
and is highly inclined. Declination is westerly by some 24°. Repeat
station measurements on the island have been made by British and
South African institutions in 1958, 1960, 1986 and 2002, but
otherwise there is a clear lack of reliable ground vector data for the
area. The nearest observatories are some 3000 km away. In . R
September 2004 measurements were made at the most recently N N
established repeat station using a D/I-fluxgate theodolite and TN N T T N Y
proton magnetometers. We present the results of these

Very left panels show global charts for
D, I, and F (from top to bottom, plots
from WMM 2005) to highlight the
South Atlantic MagneticAnomaly.

Left panels show D, I, and F (red
isolines in degrees or nT) and their
secular variation (blue isolines in
minutes of arc or nT per year) for the
South Atlantic region calculated from
the IGRF 2000 model (plots from
Rukstales and Quinn, 2001). The
islands Tristan da Cunha and
Ascension (with a BGS magnetic
observatory, ASC) and the
observatories Hermanus (HER) and
Vassouras (VSS) are indicated.
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measurements and comment on the effects of external field o t0 20 S0 6y 0 00 e o0 20 __to0 0 reference mark for true north (with
contamination using the Sg-model of Campbell (2003) and a Sg- I < EZL BT - A James Glass). The photo below shows
model from CM4 (Sabaka et al., 2004). N v/ | the repeat station with the tripod and
theodolite. Behind the proton
RIGHT: Charts of the South Atlantic Magnetic Anomaly, N N magnetometer (at the remote site) is
photographs of the repeat station. i 1, the location of the reference mark (1.9
== km distance) and parts of the
SN & e SXP settlement can be seen. The photo on
NN i | the bottom shows the repeat station
N e with a view to the south.
RESULTS: The measurements and external biasing fields OS2 60S00 0@ 0 0 0 e

Total intensity (F) at 2005.0 from the World Magnetic Model (WMM2005). Contour interval is 2000 nT and projection is Mercator. This is
an example of an isodynamic chart. Credit: British Geological Survey (Natural Environment Research Council ).

Measurements at the repeat station “The Hillpiece” on Tristan da
Cunhawere conducted on Sept. 27th (doy 271) and Sept. 29th (doy
273) 2004. The individual measurements at the repeat station are
shown in two graphs, each containing the results for D, | and F at
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the local field gradients are larger than the secular variation. expected secular variation (from IGRF) since the Meastrements
This is due to the islands magnetic anomalies, which arise from repeat station was replaced several times.
the strongly magnetised volcanic rocks.
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