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Crustal structure and geophysical parameters of seamounts in the western Pacific

as derived from topography and potential field anomalies’
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Abstract
Hydrographic and Oceanographic Department of Japan has conducted geophysical surveys by multi-beam sound-
ings, KSS-30 type ship gravity meter, and sea-surface proton magnetometer in the western Pacific as a part of con-
tinental shelf surveys since 1992. The surveyed area includes Jurassic Magnetic Quiet zone and a large number of
seamounts were confirmed. Using the topographic depth soundings and potential field data (free-air gravity and
magnetic anomalies), Bouguer gravity anomalies on the assumed density values of 2300 kgm™ and 2700 kgm*
were compiled. The effective elastic thickness was estimated for the several seamounts. These values ranging from
5 km to 30 km, with the largeset occurrences in 10 km are consistent with the thermal rejuvenation due to mantle
plumes occurred in Middle to Late Cretaceous time. Geophysical parameters (volume, density, magnetization) of
85 seamounts were calculated. A volume histogram indicates bi-modal pattern, one peek is around 1000~2000
km®, and the other 5000 km’. This bi-modal pattern may be related with the different scale of magma plumes form-
ing these seamounts. Density values of the seamounts were estimated from the correlation between calculated and
observed free-air gravity anomalies. These density values show a mono-modal peek around a mean density of
2694 = 253 kgm °. Magnetizations of the seamounts are also estimated by the least square inversion method using a
topographic model and a gravity basement model derived from Bouguer gravity of the assumed density of 2300
kgm*. The precision index parameters (GFR) on the topographic model give usually larger values than those on the
gravity basement model. This may suggest the depressed structure observed in the gravity basement is not real but
artificial resulting from filtering process. Histogram of magnetization intensities of the seamounts shows consider-
able wide range distribution ,contrary to the density pattern. This may be ascribed to differences in magnetic field
intensity at the origin or in metamorphoses of magnetic minerals composing seamounts. The Virtual geomagnetic
poles (VGPs) of these seamounts generally coincide with the VGP curve estimated from DSDP and ODP results

(Sager, 2006) , however, Hanzawa and Katayama seamount (4, 6) and seamount D 4 (48) show considerable
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displacement from the VGP. The origin of this misfit may arise from tilting effects of the seamounts , non-dipole

components of magnetic field, or the older seamount’s formation ages in comparison with radiometric age of 80

Ma. Stage Euler poles derived from hotpot tracks (Koppers et al.,2001) failed to the reproduction of the APWP es-

timated by paleomagnetic method. Stage Euler poles reproducing the paleomagnetic APWP and South Pacific Iso-

topic and Thermal Mantle Anomaly (SOPITA) origin of West Pacific seamounts, are calculated and listed in this

article for the consideration of the plate motions.
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Fig. 1 Target area and track lines surveyed by S/V Takuyo and Syoyo during the continental survey project .
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Fig. 2 Topography and identical numbers of seamounts .
Contour line interval is 1000 m. An altimeter satellite depth data are also used for the area where is not included
in surveys. Numbers are used for identification of analyzed seamounts. OGP : Ogasawara Plateau, NWPB :
North Western Pacific Basiin. ODP sites 800, 801, and 878 are shown by star marks.
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Fig. 4 Total intensity magnetic anomaly of the western Pacific

Contour interval is 50 nT.
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Table 1 Effective thickness of the lithosphere sustaining

seamount loads
Effective ID of Seamounts
thickness (TE)
5 km 4,32
10 km 6, 20, 31,42, 43, 45, 46, 47, 48, 64, 83
30 km 55,79

Used parameters : Young’s modulus 6.5 x 10"Pa
Poisson’s Ratio 0. 25
Water density 1030 kgm*
Crust density 2800 kgm*
Mantle density 3300 kgm™®
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Fig.5 Amplitude factor of the Wiener-filter against the s parameters with A =9500.
A Wiener -filter, used for gravity inversion is the product of a high-pass filter w, (k) =1-exp[-2 (nks)?], and
a low-pass filter w,= {1+ Ak'exp (4 nkd)| ", where, k is a wave number and d is a depth of 6 km respectively
(Smith and Sandwell, 1994).
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Fig. 6 Bouguer gravity anomalies (2300 kgm™®) and derived gravity basement depths of the seamount 4, 19, and
45.
(a) : Smt 4, profile between (23.42° N, 147.05° E) - (28.83° N, 147.05" E)
(b)Smt 19, profile between (21.61° N, 150.10° E) - (27.03° N, 150.10° E)
(c)Smt 45 profile between (20.71° N, 153.46° E) - (26.13° N, 153.46° E)

Upper : Bouguer gravity anomalies (2300 kgm™), and wiener-filtered anomalies (s=30km, A=9500) are
shown by solid and broken lines. Parameters s and A define the wavelengths for high-pass and low-pass filter
giving amplitude factors of 0.5 (Smith and Sandwell, 1994).

Lower : Topography and gravity basement profiles are shown by solid and broken lines. A gravity basement is
derived from wiener-filtered Bouguer gravity anomalies under the density contrast of 400 kgm ™.
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Fig. 7 N-S profiles of the observed and calculated free-air gravity anomalies under the assumed effective thickness of

5km, 10km, 20km, 30 km are shown for three seamounts of 4, 45, and 55.

Parameters used for calculations are listed in Table 1.

Upper : observed free-air gravity anomalies (thick solid lines) and derived free-air anomalies for assumed ef-

fective thickness (TE) are shown by broken lines.
Lower : Topographic sections are shown.
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Fig. 8 N-S profiles of Free-air gravity anomalies and de-
rived Moho boundaries for the effective thickness
of 10 km(a) and 30 km(b), respectively. Parameters
used for calculations are listed in Table 1.

Upper : Observed free-air anomalies and grav-
ity anomalies due to Moho-boundary are shown
by solid and broken lines.

Lower: Topography and Moho depths are
shown.
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Fig. 9 Bouguer gravity anomalies (2700 kgm™) and derived high density layers for the seamount 4, 19 and 45.
(a) : Smt4, (b):Smt19, (c):Smt45, These sections are the same lines in Fig. 6.
Upper : solid line ; Bouguer gravity anomalies (2700 kgm™)

broken line ; high-pass filtered Bouguer gravity anomalies

Lower : topographic sections (solid), high density gravity basement layers (dot line), and Moho boundaries

(solid line) derived from long-wavelength components of Bouguer gravity are shown. The high density layer

is calculated from high-pass filtered Bouguer gravity anomalies under the density contrast of 400 kgm*, and

Moho-boundary from low - pass filtered ones on the assumed density contrast of 500 kgm*, respectively.
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Fig. 10 N-S profiles of topography and general depth
trend transecting the seamount45 are shown.
The general trend of depth is derived by median-
filter of GMT free-soft.
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Crustal structure and geophysical parameters of seamounts in the western Pacific as derived from topography and potential field anomalies
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Fig. 12 Histograms of densities and magnetization inten-
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Table 2 Magnetizations of the seamounts derived based on the topographic and gravity basement models and other
geophysical parameters (volume, density, age etc).

Position Magnetization (1) VGP Magnetization(2) ~ VGP
D Lon Lat Dr Ir J Lon Lat Plat Dr Ir J Lon Lat Plat Density VolMD Age Name Reference
E° N° ©) (") A/m E° N° N° GFR1 ©) () A/m E° N° N° GFR210%kgm® GFR3 km’ Ma Age
1 145.20 27.23 -8.2 -0.8 1.96 342.5 61.3 -0.4 1.49 -8.5  -0.6 2.43 343.04 61.29 -0.3 1.78 2.47 2.7 4280 b Matsubara*
2 145.70 27.85 7.6 -20.4 2.62 313.8 50.9 -10.5 1.28 16.8 -13.1 4.61 353.38 51.91 6.6 1.47 2.78 3.43 5791 b Tuta*
3 146.72 28.58 2.61  9.65 740 Fujibakama*
4 146.98 25.80 12.9 ~-11.2 5.68 303.5 56.1 -5.7 2.33 1.1 -13.2 4.80 324.88 57.48 -6.7 2.20 2.72 6.27 5607 a 83 Hanzawa* 4
5 147.62 28.00 10.6 53.8 3.69 200.2 79.0 34.3 1.95 14.3  40.2 3.71 255.84 76.15 22.9 2.17 2.58 4.89 1015 b Kikyou*
6 147.80 25.72 3.1 -13.1 6.12 322.0 57.5 ~-6.6 2.74 7.1 45.0 0.85 228.88 83.61 26.5 1.25 2.90 6.43 7474 a 85 Katayama* 4
7 148.28 28.39 14.5 5.0 3.18 297.7 60.7 2.5 1.72 &3 9.0 5.64 308.49 64.88 4.5 2.02 211 3.32 1139 b Nadesiko*
8 148.30 28.75 -16.2 -17.8 2.50 353.2 49.0 -9.1 1.30 39.8 7.0 8.40 32.02 44.58 3.5 1.3 1.91  2.92 602 b Susuki*
9 148.53 22.93 0.6 39.0 6.21 357.9 89.0 22.0 3.24 4.8 45.2  2.59 196.53 84.23 26.7 3.12 2.8 9.50 3020 a
10 148.57 23.44 -18.4 6.6 4.45 12.8 63.2 3.3 2.15  -27.4 -7.1 6.8 16.84 52.01 -3.6 2.34 2.60 7.23 1062 b
11 148.56 25.07 6.9 -29.0 3.40 338.7 48.9 -15.5 1.64 -16.3 ~-12.0 2.05 357.63 55.06 -6.1 1.51 2.94 5.39 2640 a Hotokenoza*
12 148.55 25.75 -72.9 1.8 10.70 51.8 15.8 0.9 1.34 -70.6 0.0 4.42 49.83 17.43 0.0 1.43 3.34 3.45 2248 b
13 148.68 27.01 9.7 -7.0 8.8 347.2 58.1 -3.5 3.22 -7.7  -3.4  8.80 344.32 60.34 -1.7 2.96 2.23 1.71 3109 a Tyoyo*
14 148.75 23.80  20.2 8.5 4.63 280.6 62.4 4.3 1.35 22.2 0.0 3.32 283.52 57.92 0.0 1.70 2.92 7.81 2021 b 114139 Seth 3
15 148.90 23.18 0.1 -28.1 12.19 329.0 51.9 -15.0 4.46 -5.7 -11.1 19.75 340.61 60.68 -5.6 2.30 2.72 2.86 391 a
16 149.10 25.13 41.4 34.1 6.48 240.2 51.2 18.7 2.60 32.6 53.7 4.14 213.42 60.36 34.3 2.33 2.89 6.39 580 a Gokyo*
17 149.46 25.48 -14.3 9.3 3.74 5.2 65.1 4.7 1.72 7.9 -0.2 4.66 347.23 63.31 -0.1 2.03 2.78 5.75 759 b Nazuna*
18 149.64 25.81 -4.0  -2.5 5.97 338.4 62.7 -1.3 1.68 9.1 -28.9 14.16 316.51 47.82 -15.4 2.19 2.61 3.66 493 b Seri*
19 150.07 24.14 -4.5 -10.2 7.80 339.3 60.4 -5.1 2.47 8.4 -3.8 5.08 311.56 62.70 -1.9 2.22 2.80 6.27 6964 a 113 Seirin* 3
20 150.63 23.85 -2.0 -13.5 10.48 334.6 59.3 -6.8 2.28 -55.3 33.8 0.55 65.90 38.43 18.5 1.04 2.89 7.98 5330 a
21 150.66 20.32 11.1 -7.3 11.72 305.0 63.7 -3.7 1.86 -2.6  -3.1 4.40 337.55 67.96 1.6 1.32 3.00 6.00 3156 a
22 150.90 27.85 29.8 -25.2 3.12 291.9 39.8 -13.2 1.55 1.6 30.5 37.94 323.25 78.44 16.4 1.44 2.39 4.25 349 a
23 151.20 20.44 -18.7 -19.6 6.79 4.0 54.3 -10.1 1.59 -24.5 -30.1 4.85 6.31 46.20 -16.2 1.93 3.00 4.05 2434 b
24 151.25 27.05 39.1 38.7 1.21 240.9 54.2 21.8 1.56 -55.8 38.5 1.96 68.07 39.28 21.7 1.39 2.31 4.69 703 a
25 151.50 27.00 -51.7 87.5 3.06 146.9 30.1 84.9 3.03 -57.5 21.2 21.91 56.72 33.77 11.0 1.67 2.36 5.87 833 a
26 151.68 20.02 -13.4 -10.4 7.84 0.5 61.5 -5.3 2.48 -24.8 -16.9 7.68 14.47 52.35 -8.6 2.28 2.86 8.93 248 a
27 151.69 19.70 -11.4 -31.2 5.05 349.6 51.8 -16.8 1.62 -50.7 ~-36.0 3.03 26.02 26.47 -19.9 1.55 2.91 7.55 4672 a 100 Hemler 3
28 151.76 21.54 -7.3 45.9 1.94 104.3 8.2 27.3 1.69 -22.3 69.0 2.39 128.16 54.64 52.4 1.96 2.55 6.23 1062 b 120 Himu 3
29 151.78 25.07 33.1 27.5 3.10 254.1 57.2 14.6 1.52 12.6 5.3 7.22 301.27 64.49 2.7 117 2.19 3.18 322 a
30 151.83 23.26 25.1 9.4 1.32 275.5 59.5 4.7  1.63 75.9 0.3 11.77 247.36 12.96 0.1 2.32 2.23 3.15 420 b
31 151.82 27.28 41.7 55.3 3.28 217.6 53.7 35.8 1.77 88.0 73.0 2.35 186.69 24.04 58.5 1.93 2.72 6.25 5389 b120-123 MIT 3
32 151.89 23.61 -4.2 -10.9 3.35 340.5 60.6 -5.5 2.01 -7.2 -33.8 4.20 341.94 47.28 -18.5 2.16 2.69 6.82 3903 b Smt 948
33 152.12 22.82 0 0 2.05 1.69 289
34 152.20 26.50 55.7 44.9 2.66 228.9 40.6 26.5 1.19 52.7 32.1 6.02 241.46 40.66 17.4 1.46 2.73 6.37 2166 b
35 152.32 24.20 7.0 39.1 3.16 258.9 83.2 22.1 2.84 -27.8 42.3 5.39 68.73 64.73 24.5 2.8 2.52 5.91 1348 b 78D1 2
36 152.33 27.13  -9.9 11.5 3.09 358.0 66.7 5.8 2.79 27.1 16.7 3.50 31.51 58.32 8.5 2.52 2.61 6.06 1132 a
37 152.43 25.79 4.2 51.1 2.78 183.4 83.0 31.8 2.29 63.3 31.0 11.22 67.28 30.81 16.7 1.36 2.41 4.19 192 a
38 152.65 27.55 15.2 -4.4 4.65 304.0 56.9 -2.2 1.89 0.1 -11.6 6.84 332.52 56.60 -5.9 2.01 2.41 8.15 844 b
39 152.67 24.86 1.0 2.2 4.03 330.2 66.2 1.1 1.73 -24.5 42.6 9.12 67.44 67.74 24.7 1.41 2.51 8.03 1569 a
40 152.70 19.20 -17.7 -21.4  8.49 4.2 55.0 -11.1 1.91 -16.6 -12.6 5.02 6.89 59.65 -6.4 1.96 3.12 6.21 4124 b
41 152.85 27.65 89.3 19.5 5.98 234.3 5.2 10.0 2.54 74.6 22.3 8.34 239.35 18.87 11.6 1.68 2.58 8.17 1270 a
42 153.00 23.37 -10.0 -20.5 6.43 350.2 54.7 -10.6 1.45 14.2 -8.5 3.71 304.56 59.07 -4.3 1.20 2.65 8.19 7662 a
43 153.24 21.29  -9.9 -23.9 3.65 350.2 54.8 -12.5 2.31 -24.4 -18.5 3.32 13.55 51.03 -9.5 1.92 2.82 3.20 4205 a 102 Golden Dragon 3
44 153.31 25.63 19.1 19.1 3.64 281.0 65.9 9.8 1.59 74.1 48.3 7.65 221.41 25.29 29.3 1.16 2.54 7.52 1856 a
45 153.36 22.90 21.6 -44.7 1.77 309.2 36.5 -26.3 1.07 67.8 -67.7 0.31 297.29 -4.65 -50.7 1.06 3.14 6.10 6862 a
46 153.42 28.03 -8.3 19.4 6.15 358.3 70.4 10.0 1.45 13.2 8.6 6.16 3.79 63.15 4.3 1.53 3.18 2.69 4499 b
47 153.50 29.48  -8.5 5.1 8.79 351.8 61.9 2.6 3.47 5.0 3.9 7.25 344.15 62.06 1.9 2.8 2.83 5.47 5203 a 94 Makarov 1
48 153.53 19.61 9.4 -32.4 8.38 319.0 51.6 -17.6 2.07 16.9 -35.9 5.22 357.2 47.17 -19.9 1.62 2.82 9.77 6598 a 78D4 2
49 153.67 23.72 -8.4 -24.5 7.81 347.2 52.5 -12.8 3.79 0.5 -28.9 13.81 332.9 50.84 -15.4 2.84 2.52 4.80 573 a
50 153.70 24.19 13.9 -24.8 13.65 312.2 50.4 -13.0 2.30 34.8 -24.5 40.94 287.39 39.74 -12.9 2.00 5.42 2.56 330 a
51 154.03 24.23 18.8 -10.6 2.77 299.8 55.2 -5.3 1.26 44.7 -10.3  2.76 272.07 37.51 -5.2 1.27 2.70 6.90 2164 b Minami-torisima*
52 154.48 22.52 1.7 -22.2 7.09 331.6 55.9 -11.5 2.55 0.7 -24.2 7.47 333.30 54.78 -12.7 1.83 2.74 8.16 1659 a
53 154.50 24.40 -0.1 -15.5 8.18 334.8 57.7 -7.9 1.98 1.0 -27.7 9.79 333.03 50.86 -14.7 2.38 2.78 6.44 1439 b
54 154.63 22.12 1.9 -2.5 3.01 329.7 66.5 -1.3 2.32 18.9 10.7 2.70 284.27 65.20 5.4 1.59 2.59 5.09 1149 a
55 154.85 21.07 -8.3 -25.8 6.24 348.8 54.4 -13.6 2.34 11.3 -29.3 5.10 352.47 51.60 -15.7 1.70 2.70 11.97 11847 a 97 Missy 3
56 155.05 22.80 -9.7 -9.5 2.59 355.2 60.9 -4.8 3.26 5.3 -9.7 5.39 346.37 61.81 -4.9 2.72 2.55 6.57 2378 a
57 155.25 18.55 2.5 -15.5 2.98 329.7 63.5 -7.9 2.72 1.5 -17.9  2.60 332.08 62.25 -9.2 2.38 2.69 12.90 1479 a
58 155.33 22.06 7.5 48.1 2.08 197.7 80.2 29.1 1.46 0.3 59.7 1.97 156.01 71.47 40.6 1.52 2.72 7.81 1582 b
59 155.53 23.03 18.5 -4.1 3.54 297.3 59.1 -2.1 1.24 20.4 21.1 3.25 273.91 67.07 10.9 1.36 2.70 4.92 1218 b
60 155.89 23.19 -33.0 -36.3 1.09 15.1 36.0 -20.2 1.05 55.2 -69.1 0.99 306.01 0.33 -52.6 1.11 2.62 5.36 1478 b
61 156.00 20.40 42.5 -49.9 4.96 296.3 24.6 -30.7 2.02 31.0 -13.9 5.19 284.81 48.94 -7.1 1.46 2.71 5.72 2533 a
62 156.10 23.57 10.6 -20.9 13.28 318.1 54.1 -10.8 4.99 3.3 -28.6 22.73 330.96 51.07 -15.2 1.40 2.67 8.68 501 a
63 156.32 20.84 19.1 20.3 7.62 272.8 68.9 10.5 1.19 31.8 -10.1 7.59 282.50 49.44 -5.1 1.80 2.60 1.58 3956 b 103 Jennings 3
64 156.51 20.20 -12.8 -25.3 9.65 358.2 54.2 -13.3 1.57 -56.0 9.3 0.79 58.51 33.48 4.7 1.04 3.00 5.61 5273 a
65 156.69 21.65 -8.4 -21.7 9.87 351.6 56.1 -11.2 3.14 -20.7 -25.2 4.62 8.77 49.61 13.3  2.02 3.01 4.89 2352 a
66 156.78 19.68 -0.3 -41.4 5.43 337.2 46.5 -23.8 3.08 1.7 -34.8 7.26 334.16 51.14 -19.1 2.15 2.70 4.98 1206 a
67 156.90 22.98 -2.2 -17.6 8.39 341.0 57.9 -9.0 3.54 1.9 -27.5 6.54 339.93 52.41 -14.6 2.53 2.82 6.58 2718 a
68 157.24 20.92 -12.5 -26.4 13.13 357.6 53.0 -14.0 3.09 74.7 23.0 1.77 241.11 18.37 12.0 1.21 3.18 5.06 5025 a 101 Maloney 3
69 157.30 23.60 -0.2 -13.6 7.90 337.7 59.5 -6.9 2.49 26.6 -1.7 0.84 286.94 54.38 -0.9 1.09 2.79 7.55 6993 a
70 157.30 24.50 -16.9 -39.3 12.08 358.0 40.5 -22.2 3.47 10.2 -10.3 24.95 357.13 58.69 -5.2 1.89 2.68 5.13 167 a
71 157.45 20.00 -1.7 -34.8 8.11 340.1 50.8 -19.2 1.93 -5.0 -46.4  4.12 343.43 42.09 -27.7 1.25 2,97 4.04 1813 a
72 157.51 26.90 -14.6 -14.2 4.45 2.1 53.1 -7.2 2,10 =~ -28.8 -3.2 12.66 26.39 50.21 -1.6 2.11 2.57 6.57 1328 b
73 157.66 21.15 13.5 -9.5 7.77 309.1 60.9 -4.8 1.93 -7.1 -21.6 8.20 350.53 56.91 -11.2 1.99 2.67 8.20 1810 b
74 157.90 19.55 6.0 -15.6 5.48 323.7 61.7 -7.9 1.79 55.0 4.6 3.34 258.54 33.63 2.3 1.58 3.07 8.72 4736 a
75 157.98 22.74  -5.9 ~-16.4 4.11 349.1 58.4 -8.4 2.55 -18.2 -0.8 4.17 17.95 60.84 -0.4 1.72 2.51 8.44 734 a
76 158.03 23.20 6.4 -8.1 11.31 324.3 62.0 -4.0 2.34 -17.4 -7.7 10.02 12.38 58.06 -3.9 1.63 2.65 4.25 3852 a
77 158.15 23.75 0.9 0.9 6.95 336.0 66.7 0.4 3.26 8% 3 8.02 344.45 59.34 -6.8 4.51 2.66 9.35 1911 b
78 158.26 19.20 -13.3 -21.1 3.55 2.9 57.2 -10.9 3.94 9.0 6 3.10 354.65 57.26 -12.3 3.26 2.81 12.44 2112 a
79 158.40 21.09 -17.0 -19.8 8.19 8.1 54.6 -10.2 1.94 = -19.7 .5 5.65 11.77 52.86 -10.6 2.26 2.88 8.58 7426 b
80 158.40 23.65 6.2 -17.9 5.89 327.2 56.6 -9.2 3.72 11.3 1.6 11.34 5.63 64.67 0.8 3.17 2.71 859 1050 a
81 158.85 24.62 -11.5 -14.5 5.64 359.5 56.1 -7.4 3.98 8.5 -20.8 13.83 324.61 53.65 -10.8 2.93 2.63 6.40 1051 a
82 159.37 22.00 -3.5 -7.8 12.78 347.2 63.9 -3.9 2.43 9.0 -33.0 5.14 326.27 49.06 -18.0 1.44 2.84 3.26 3839 a
83 159.39 23.72 -5.6 1.9 8.00 353.6 66.6 1.0 2.45 15.4 6.8 5.97 18.00 64.81 3.4 1.35 2.52 5.92 10472 a 98 Scripps 1
84 159.55 19.31 1.4 -19.8 2.81 336.7 60.4 -10.2 1.96 2.7 -34.4 1.78 335.48 51.69 -18.9 3.02 2.8 10.54 1274 b
85 159.60 21.41 13.8 -32.3 5.02 319.5 48.8 -17.5 1.52 73.0 -8.0  2.26 259.82 14.24 -4.0  1.15  2.79 4.96 7088 a82-87 Lamont 1,3

The results giving greater GFR values are hatched on the condition of GFR>=2. 0.

Age References :

(1) Ozimaetal. (1977) ; (2) Ozimaetal. (1983) ; (3) Koppersetal. (2003) ; (4) FaliZAR (2000)

‘The name of seamounts with * marks show the formal names and others are temporary names used in research papers.

Magnetization (1) means the results derived from topographic models and Magnetization (2) the results from gravity basement models, respectively.
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Fig. 13 Results of uniform magnetization models. Observed , calculated anomalies and residuals are shown with con-
tour intervals of 100 nT. Topographic contours at the depth of 2000 m and 4000 m are also shown.

(a) : MIT seamount (No. 31)
(b) : Minami-Torishima seamount (No.51)

(c) : Seamount No. 67
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Table 3 Magnetizations of the seamounts derived by 2-layers model.

ID

Nl

10
13
15
16
17
18
19
20
25
26
28
30
35
36
37
41
43
47
48
49
50
52
53
54
55
56
57
61
62
65
66
67
68
69
70
71
72
73
75
76
77
78
79
80
81
82
83
84

146.
147.
148.
148.
148.
148.
149.
149.
149.
150.
150.
151.
151.
151.
151.
152.
152.
152.
152.
153.
153.
153.
153.
153.
154.
154.
154.
154.
155.
155.
156.
156.
156.
156.
156.
157.
157.
157.
157.
157.
157.
157.
158.
158.
158.
158.
158.
158.
159.
159.
159.

Position
Lon

E
98
80
53
57
68
90
10
46
64
07
63
50
68
76
83
32
33
43
85
24
50
53
67
70
48
50
63
85
05
25
00
10
69
78
90
24
30
30
45
51
66
98
03
15
26
40
40
85
37
39
55

25.
25.
22.
23.
27.
23.
25.
25.
25.
24.
23.
27.
20.
21.
23.
24.
27.
25.
27.
21.
29.
19.
23.
24.
22.
24.
22.
21.
22.
18.
20.
23.
21.
19.
22.
20.
23.
24.
20.
26.
21.
22.
23.
23.
19.
21.
23.
24.
22.
23.
19.

31

Dr

(

4.
6.
-4
-26.
-7.
-5.
27.

0.

°)
7
8
8
3
6
4
7
1
1
4
4
4
3
4
7
5
0
7
2
4
5
5
7
4
1
.2
7
3
6
4
5
5
9
2
0
8
4
8
3
9
2
1
9
4
1
2
6
7
3
8
4

Magnetization
Ir J1
) A/m
-23.8 5.59
-18.4 5.57
51.5 3.33
2.9 4.02
-10.9 8.50
-22.5 14.59
10.2 6.57
-65.6 3.56
-12.0 4.97
-18.8 7.05
-15.3 11.67
51.7 3.63
-5.1 8.51
30.3 1.93
-0.1 3.28
30.7 2.98
5.2 3.26
54.0 2.7
25.4 4.89
-21.7 3.90
-5.8 8.51
-27.7 8.79
-35.6 7.68
-18.4 16.58
-21.1 7.21
-13.6 8.76
-6.5 3.40
-22.1 6.34
-14.9 2.37
-13.3 2.55
-42.9 5.29
-17.3 13.86
-15.4 10.79
-37.4 5.74
-19.6 8.78
-27.7 11. 80
-16.5 7.48
-67.7 12.93
-27.3 9.51
-23.6 4.31
-8.2 7.20
-12.2 4.51
-7.3 11.69
-3.6 7.10
-16.5 3.78
-22.9 8.17
-16.0 4.25
-19.9 5.21
1.6 12.43
-0.6 8.65
-15.9 3.35

J 1 . Magnetization intensity of the uplift of the seamounts ;

J 2 . Magnetization intensity of the high density layer beneath the seamount uplift

J2
A/m
2.22
0.50
1.62
1.50
-1.61
-9.47
2.83
10. 42
10.54
2.43
-0.18
-5.57
-1.81
-5.16
-5.72
-4. 80
-0.59
0.09
1.32
-2.20
4.06
0.14
2.66
-6. 36
-0. 87
-3.39
-2.12
-0.29
-3.13
1.07
0.94
-3.09
-1.27
2.38
0.93
1.02
0.94
14.06
-1.23
-9.48
-5.44
-2.57
-11.02

2.01
-0.16

1.91

6.82
-3.28
-1.95
-2.62
-0. 26

319.
316.
124.

21.
342.
338.
271.
353.
340.
339.
340.
222.
342.

35.
262.
253.
355.
171.
233.
339.
352.
316.
345.
303.
327.
338.
319.
347.

15.
334.
295.
320.
352.
335.
342.

339.
295.
343.

283.
338.
346.
343.
6.
16.
337.
340.
351.
351.
338.

51.
54.
79.
56.
56.
54.
56.

57.
55.
57.
48.
67.
78.
39.
63.
63.
80.
11.
57.
56.
54.
45.
51.
56.
58.
63.
56.
51.
64.
31.
56.
59.
49.
56.
49.
57.
-17.
55.
45.
50.
61.
62.
64.
59.
49.
58.
55.
68.
65.
62.

Plat

= W 00 W N W & 00NN WU s~ © 000 W Ooo D Ul © © Ul N9 N ©ON & ULy 3y H WUl WwWoo = 00N N Ul & = &

GFR

N N o e S S R S S N N S S R I A R LR R RN S S S S S SRS

.499

790
478
186
167

. 485

923
398
237
604
294
260
677
198
138
503
983
192
178
403
591

. 022

474

. 486

550

.023

323
323
484
731

.092
.441
.096

731

.481

388
501

.428
.031
.458

249
607

. 850

646
765

. 060
. 447

185

.834
.517
. 449

Magnetization direction of the high density layer was assumed to be polarized in the present magnetic field.
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Fig. 14 Correlation between densities and magnetization
intensities.
Used data are listed in Table 2. A calculated corre-
lation coefficient is 0. 17.
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Fig. 15 Correlation between volumes and magnetization
intensities. Used data are listed in Table 2.
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Fig. 16 Virtual geomagnetic poles
(VGPs) derived by uniform-mag-
netization models (Table 2) and
two-layers models (Table 3) are
shown in (a) and (b), respectively.

Apparent polar wander path
linking VGPs for 123 Ma, 92 Ma
and 80 Ma (Sager, 2006) are
shown by heavy broken lines. El-
lipses mean the 95% error ranges
of the VGP at the center. A paleo-
magnetic pole derived from Onton

-Jawa plateau with mean age of
122 Ma (Sager, 2006) is also
shown.

(a) : VGPs listed in table 2 are
shown with solid triangles for
the results (GFR=2.5) and
open triangles for those (2.5
>GFR=2.0).

(b) : VGPs listed in table 3 are
shown with solid triangles for
the results (GFR=2.5) and
open triangles for those (2.5

(b) >GFR=2.0).
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Fig. 17 Virtual geomagnetic poles (VGPs) of the dated

seamounts listed in Table 3.

The age data of the dated seamounts are shown
within parentheses.

Apparent polar wander path linking VGPs for
123 Ma, 92Ma and 80 Ma (Sager, 2006) are
shown by heavy broken lines. Ellipses mean the
95% error ranges of the VGP at the center.
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Fig. 18 Calculated APWP and tracks of the Ruruto hotspot (209.0° E, 22.5° S) in the South Pacific Thermal and Iso-
topic Anomaly (SOPITA, Staudigel et al., 1991) based on the stage Euler poles by Koppers et al. (2001).
(a) : Calculated APWP based on the stage Euler poles by Koppers et al. (2001) are shown by open triangles.
VGPs derived from paleomagnetic study (Sager, 2006) are also shown by star marks with ages in Ma.
(b) : Tracks of Ruruto hotspot in SOPITA based on the stage Euler poles by Koppers et al. (2001) .Hotspots in
SOPITA are also shown with open circles, whose centers are indicated by closed small circles.
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Fig. 19 Calculated APWP and tracks of the Ruruto hotspot in SOPITA based on the stage Euler poles derived in this
study.
(a) : Calculated APWP based on the stage Euler poles are shown by open triangles. VGPs derived from paleo-
magnetic study (Sager, 2006) are also shown by star marks with ages in Ma.
(b) : Tracks of Ruruto hotspot in SOPITA based on the derived stage Euler poles shown in Table 4.
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Table 4 Euler poles for reproduction of the APWP de-
rived from paleomagnetism of DSDP samples
and SOPITA origins of the seamounts

Period Lat (°N) Lon (°E) Angle’
0-42 Ma 68.0 298.0 -34.0
42-80 Ma 20.0 260. 2 -8.0
80-92 Ma 45.0 290.0 -18.0
92-123 Ma 45.0 260. 6 -18.4
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