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ABSTRACT: Marine magnetic data play an important role in understanding the physical properties of oceanic
crust and tectonic movements. To collect the data, the two different magnetic sources, Proton Precession
Magnetometer (PPM) measuring absolute intensity of the magnetic field, while Shipboard Three-Component
Magnetometer (STCM) measuring relative variations of three magnetic components, are utilized and applied to
make a high-resolution magnetic anomaly map. The PPM data are generally preferred for the data compilation
because these are showing high sensitivity and requiring simple data processing. However, due to lack of the data,
STCM measurements are still required to fill in the gaps in spite of the complications involved in data correction.
After applying the crossover error analysis suggested by Wessel (2010), we found systematic errors showing linear
trend from the most of the STCM tracks. In this study, we correct the errors and improve the results by applying
anew crossover error analytic method based on linear regression. These errors are generally originated from false
correction or viscous magnetization of the vessel. In the future, it is necessary to conduct numerical model analysis
for improved correction, efficient data acquisition and use.
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Fig. 1. Marine magnetic surveys available in the Northwest Pacific. Red solid lines display the STCM survey tracks;
black solid lines the PPM survey tracks; blue solid line both overlapped PPM and STCM track lines examined at
Fig. 3. Green solid line shows the Japan and Izu-Bonin Trench.
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Data processing flow chart for magnetic anomaly map

Data acquisition
(at least two figure of “8" turns)

Unit conversion

| Eliminate erroneous data |

Computation of | Trim the figure of '8 turns |
STCM Correction matrix I

—)'Eliminate erroneous data |

| IGRF value computation |

| SMS and PSMM computatio—nl

| check convergence of ‘8’ turn data |

Yes

SMS : Ship Magnetic Susceptibility
PSMM : Permanent Ship Magnetic Moment
PPM : Proton Precession Magnetometer

STCM : Ship Board Three-Component Magnetometer

Final coefficient matrix
1

IGRF : International Geomagnetic Reference Field

=> [ Data Crop(sTCM)|

| Data Crop(PPM)

Ship motion correction and
Ship magnetic effect elimination

| IGRF correction |

Crossover error
analysis

| Scalar intensity computationl

| Leveling correction at crosspoints |

[STCM linear fitting to PPM |

| Merging both scalar data |

| Filling missing values (space) |

( Analysis and interpretation )

e PPM
—— STCM

combined

Fig. 2. Magnetic data processing flow chart. Black solid line indicates the processing flow of magnetic data collected
by shipboard three-component magnetometer, red solid line indicates the processing flow of the data acquired by

proton precession magnetometer.
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Fig. 3. Comparison of before and after applying the
newly proposed of crossover method. The method is ap-
plied to adjust the linear trend of the STCM data to the

PPM data.
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Fig. 5. Comparison of the magnetic anomaly maps in the Western Pacific. (a) Magnetic anomaly grid from the leveled
PPM data, (b) Magnetic anomaly grid from the corrected STCM data, (c) Magnetic anomaly grid after leveling
the corrected STCM data to adjust them to the leveled PPM data. Dashed circles indicate remaining linear trend
errors, (d) Magnetic anomaly grid after leveling and de-trending the corrected STCM data to adjust them to the
leveled PPM data. Blue solid lines describe estimated fracture zones; red solid lines show estimated propagators.
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