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ABSTRACT

Marine magnetic surveys provide a rapid and cost-effective method for pioneer geophysical survey for many purposes. Sea-surface magneto-
meters offer high accuracy but are limited to measuring the scalar total magnetic field and require dedicated cruise missions. Shipboard three-
component magnetometers, on the other hand, can collect vector three components and applicable to any cruise missions. However, correcting for
the ship’s magnetic field, particularly viscous magnetization, still remains a challenge. This study proposes a new additional correction method for
ship’s viscous magnetization effect in vector data acquired by shipboard three-component magnetometer. This method utilizes magnetic data
collected simultaneously with a sea-surface magnetometer providing total magnetic field measurements. Our method significantly reduces devia-
tions between the two datasets, resulting in corrected vector anomalies with errors as low as 7-25 nT. These tiny errors are possibly caused by the
vector magnetic anomaly and its related viscous magnetization. This method is expected to significantly improve the accuracy of shipborne
magnetic surveys by providing corrected vector components. This will enhance magnetic interpretations and might be useful for understanding
plate tectonics, geological structures, hydrothermal deposits, and more.
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Fig. 1. (A) Common geomagnetic field vectors. By, is Earth’s magnetic field vector generated from the outer core, B, is a magnetic anomaly
vector, B, is the total field vector, summation of the B;,,.;and B,. (B) lllustration for scalar magnetic anomaly calculation. |B,|—|B,, /
is equivalent to rotating B, in the direction of the vector B, and then subtracting it. | Bt| represents the scalar strength of the total

magnetic field, and | By, | represents the scalar intensity of the B;,,. To compute |§a| , We substract | By,| from the observed

scalar value | By|.
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Fig. 2. The total magnetic field from STCM data is compared to sea—surface TFM data. A black solid line represents the STCM data after
Isezaki (1986) correction, while a red solid line represents the raw TFM data.
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Fig. 3. The figures show how to remove the remaining viscous magnetization from STCM data. Blue arrow indicates B,,, Vector, red solid
line shows vector three component of B,,,,, green arrow indicates the observed TFM scalar field, green solid line describes the
corrected three components of a magnetic field vector. The magnetic field vector components ([ B,,, By, B,,]) in Fig. 3E indicate the
vector components of the TFM rotated back to ([x, v, z]) axis.
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Fig. 4. Comparisons of the STCM vector components reveal deviations of approximately 1000 nT before and after correction for viscous
magnetization. (A) The x-component anomaly data. Red dashed line — before correction; Red solid line — after correction. (B) The
y—component anomaly data. Green dashed line — before correction; Green solid line — after correction. (C) The z-component anomaly
data. Blue dashed line — before correction; Blue solid line - after correction. (D) The total-component anomaly data. Blue dashed line
- before correction; Blue solid line — after correction.
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Fig. 5. (A) The total magnetic field from STCM data, corrected for ship’s viscous magnetization, is compared to sea—surface TFM data. The
black solid line describes the total component of STCM data and the red solid line shows the TFM data. Both data are well matched.
(B) Differences between the two data, (C) The histogram shows errors between TFM and corrected STCM.
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