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Abstract

As a part of “Basic Sea Map” project, and partly of the “Earthquake Prediction Plan”,
the detailed geomagnetic, hydrographic, geological, and gravifational survey, was carried out by the
Hydrographic Department, Maritime Safety Agency of Japan, at sea in the southern part of Japan
Trench from 1976 to 1977,

Making use of some of these results, the geomagnetic anomalies of both the Daiiti-Kasima
and Katori seamounts were analyzed by means of the Talwanis method, with special reference to
the subduction hypothesis of the Daiiti-Kasima seamount. Throughout these results, the following
features were apparent.

1) The breakdown of the western half of Daiiti-Kasima seamount, which was proposed
by Mogi and Nishizawa (1980a), may be considered as the depression of the magnetic body
to the extent of more than 1000 m in line with the Japan Trench axis. The further con-
sideration of its geomagnetic structure suggests us that the Daiiti-Kasima seamount has
been suffering from ‘“accretion process” during the subduction of the Pacific Plate.

2) A large amount of the uplift (3600m to 5250 m) of the Daiiti-Kasima seamount
is nonmagnetic as a whole, and the rest (5250m to 7000 m) has a magnetization vector
defined by dec==—12.0°, inc==20.1°, /J/=1072 X 10-2Am-1.

3) For the Katori seamount, the magnetization vector of the top portion (4200m to
4750 m) is dec= —15.2°, inc==18.3°, /]/=1390 X 10-2Am-1, and the rest (4750 m to 7500 m)
is dec=170.0°, inc=19.5°, /J/=520x 10-2Am~1, This shows that the Katori seamount has

a memory of successive normal and reversal magnetic events,
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4) The VGP (Virtual Geomagnetic Pole) for Daiiti-Kasima is located at N62°, E349°,
and that of the top portion of Katori is at N60°, E354°. These results are consistent with
the mean VGP from other Cretaceous Pacific seamounts, and support the hypothesis of the
northward drift of the Pacific Plate.
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Figure 1. Trucklines and detailed topography aroun d seamoun ts
Daiiti-Kasima and Katori (depth unit in meter).

Figure 2. Magnetic anomaly field based on IGRF 1965 correc ted
by seclar change around Japan {unit in 100nT).
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Table 1 Results of Calculations on Daiiti-Kasima Seamount (area A)

Goodness of fit

Magnetization vector Trend Paleopole
indicators
Shape Model Top and Bottom  Decli Incli SDa®  Intensity SDme  Cn ; Ce G /Res/  rms Lat Lon
(m) E Down® (o) 1072Am™ 10-2Am™* nT/km) nT nT N° E

T°P°§1§§‘c' 1 3600—5500 —14 152 9.9 311 54 18.8 01 101 8.0 1083 619 3257
2 3600—6000 1.3 15.9 7.8 311 42 17.8 0.0 1.14 82.3 103.6 62.3 320.0

3 3600—6500 4.7 17.8 6.4 324 36 16.5 -0.3 1.31 77.9 98.9 63.0 312.4

Bottom- 4 3600—6750 6.6 185 6.1 329 35 15.8 ~-0.5 1.37 76.3 97.5 63.0 308.2
extended 5 3600—7000 78 187 58 332 34 152 —06 141 755 963 629 3056
6 3600—7250 9.0 18.8 5.8 333 34 14.6 —0.8 1.40 75.7 96.6 62.6 303.1

7 3600—7500 10.7 19.6 5.9 338 35 141 —11 1.40 75.6 97.4 62.5 299.4

8 45007000 8.2 18.8 5.0 477 42 13.5 —0.8 1.68 69.8 91.2 62.8 304.8

9 5000—7000 9.3 20.4 45 652 52 12.0 ~1.2 -2.08 64.6 87.0 63.4 302.0

Top- - - : 64.0  299.2

truncated 10 5250—7000 10.3 22.1 4.5 766 60 11.3 15 2.16 63.9 86.0

11 5500—7000 11.8 23.9 4.8 903 75 10.9 —-1.8 2.09 64.5 87.1 64.4 295.2

12 5750—7000 147 258 53 1071 99 108 —24 18 669 90.0 642 2882
Two s 3600—5250 1058 340 731 49 62 s 11 917 @5 e 13 285
layers 52507000 68 209 56 771 75 643 3072

Notes: @ Standard deviation of magnetization vector (Franchteau et al., 1970)

* South pole position.
1 Am=10"% emu/cm?
1 nT=10"% Gauss

Ca: Trend coefficient in north direction.
Ce: Trend coefficient in east direction.
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Table 2 Results of Synthetic Model Studies on A and B areas

Magnetization vector

Goodness of fit

Trend o Paleopole
. . . ‘ Angle indicators
Model Top and Bottom Decli Incli SDa  Intensity SDm difference n Ce G /Res/ rms Lat Lon
A area B area E Down® (¢) ~ 1072Am™ 1072Am™ (o) (nT/km) nT nT N° i D
1 5250—7000 5500—7000 —-115 14.8 2.0 1133 40 36.7 6.0 0.7 2.45 66.8 874
—37.7 44.0 42 1137 84
2 n 55007500 —140 136 1.9 1160 39 27.8 5.6 0.9 2.62 64.1 84.1
—350 339 36 1005 63
3 n 55008000 —16.9 13.8 19 1179 39 238 5.4 1.2 2.72 62.3 82.0
-38.0 27.2 3.3 911 52
4 n 5500—8500 —20.9 148 19 1189 40 25.1 5.6 1.6 2.70 63.2 82.1
—46.5 21.6 3.0 853 45
5 n 55008000 —16.3 20.2 19 939 31 - 43 11 2.68 63.5 83.8 60.6 357.0
6 " 6000—8000 —14.7 20.1 1.7 1023 30 - 3.8 1.0 2.96 58.9 77.7 61.3 354.0
7 " 6250—8000 —=12.6 20.1 1.6 1064 30 - 3.7 0.9 3.06 572 76.1 621 3500
8 n 6500—8000 —120 201 1.6 1072 30 - 37 0.8 3.07 57.2 76.2 62.3 348.8
9 n 6750—8000 -89 204 17 1086 32 - 38 0.6 2.94 59.1 78.8 635 3426
10 i 70008000 —6.1 20.4 1.7 1086 33 - 4.0 0.4 2.80 613 81.5 64.1 336.6
11 5000—7000 65008000 —10.2 20.7 43 704 53 - 9.1 0.8 2.61 60.2 81.3 63.3 345.4
12 5250—8000 6500~-8000 -0.3 22.3 17 906 27 - 2.5 ‘ 0.0 2.91 64.1 82.8 65.8 3234
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Figure 3 (a) . Input magnetic anomaly field (reduced by self calculated planar trend)
on Seamount Daiiti-Kasima, unit-in 100nT..
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Figure 3(b) Calculated anomaly field on Seamount Daiiti-Kasima, unit in 100nT,
model shape is indicated by dotted polygons.
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Figure 3(c) Residual field on Seamount Daiiti-Kasima, unit in 100nT.
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Figure 4 Cross-section.of the magnetic structure of Daiiti-Kasima seamount by the result on model 8 in table 2,
the line. A-B is shown in Figure 1.
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Table 3 Results of Calculations on Katori Seamount (area C)

Goodness of fit

Magnetization vector Trend oo Paleopole
indicators
Decli Incli SDa®  Intensity SDme Cn Ce G /Res/ rms Lat Lon
Shape Model Top and Bottom ]
@) Down® (o) 107?Am™* 107*Am™ (nT/km) nT nT N° E
m,
Topographic 1 4200—6500 164.8 311 2.7 604 28 —4.2 1.3 2.12 44.6 58.1 35.2%  340.9*
2 42007000 165.5 30.0 2.5 494 21 —4.0 14 2.36 41.6 52.8 36.0¢  340.3+
Bottom 3 4200—7250 166.5 29.6 25 458 20 —3.9 1.6 2.45 41.2 515 36.5«  339.2%
extended 4 42007500 167.6 29.6 2.5 432 19 —3.8 1.8 2.54 40.9 50.7 36.7«  337.9%
5 4200—7750 168.6 29.7 25 414 19 —36 1.9 2.63 41.0 50.5 36.9+  336.8*
6 4500—7500 167.9 29.2 2.4 442 19 —3.7 1.8 2.58 40.7 50.1 37.0¢  337.7%
Top 7 4750--7500 168.5 28.6 2.4 461 20 —3.5 1.8 2.59 40.6 49.6 37.5+  337.0%
truncated 3 5000—7500 168.9 28.1 2.5 487 21 —3.4 19 2.50 415 50.0 379+ 336.6*
9 5250—7500 169.4 274 2.6 527 24 —33 2.0 2.43 42.3 50.6 38.4%  336.1%
Two io 4200—4750 —15.2 18.3 10.6 1390 258 .. —2.3 2.0 2.82 37.9 471 59.9 354.1
layers 47507500 170.0 195 2.8 520 26 429+  336.5+%

Notes: @ Standard deviation of magnetization vector (Franchteau et al., 1970).

* South pole position. C.: Trend coefficient in north direction.

1 Am™*=10"emu/cm® C.: Trend coefficient in east direction.

1nT=10"° Gauss

IJOLV dNV VWISV SLNNOWVIHS HH.L NO SISXIVNV DLLANDVINOHD
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(2) FRELUOETILER
éﬁﬁMmowx%%—%%@mou)@%ﬁimmﬁv@ﬁ%ﬁot,%@%%%%3§mﬁ?.::m
R Ukt e 70 LIRS E OB, BIELOMEEEDREEE LTROC LXAHIF RS,
@ FHRELOLHE (4250m~4750m) & TEE (4750m~7500m) &, LhZhIE, HORICRILL
TwbEELLRD (51 10).
® EW@MKm%—E%ﬁmKA&hax5&@%%&&%&@&mau
® FIREILOMARAIIEE T 7500m ¥ < £ COUTNS LEEShb, —%, FEUBIOKE
{13 6500m R CHB & L b, COMEOREBOBEIN 1 km < 5% & Bbhs.
(3) HHEIEOEHER
hm%ﬁ%ﬁﬁ#Béahkﬁm@mm&ﬁbwm,—&K%ﬁ%mm&ﬁﬁﬁm@éméht%Ofﬁ
5. COWHEON (BERERIL,/ BERIL) 12QME (Konigsberger ratio) &IFEh, $H0BRARILOM S
EERTEEE LTCBVWORS, 4% CHEES DERIM ERESOEAMKFNIE L 5 L, QI
B 20U EOMEE 02 ERMbRTVD. W, F—EEEIL, FRIELOERAEKICOWTS, T04%
Heiod b0 LEL D LHBRATET» OELRAELORIE~< 7 P rOFEE, H—ELls LTERY
HE LT & & DHFRBS AR TR LE S0 L %2 T X\ (Uyeda and Richard, 1966). o
EL,@m&&ﬁOKﬁm%ﬁﬁbiuK@%w%fﬂuf%%&%zék WLDORHME~ 2 b AH AN
BIERROEMBIBERDD L ENTED. XD LS U TROAHMBIEEESE 1, 2, 3ROAC
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B AROE—EABLOMEHENERE 25 &, AK - BIX & bIFRE L RilkD 2 BO B, LHRSh
T T Libnb, ChbHOESIHR CHETOMENR LIS ST E CRIET R ORMES Y
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| —EBWLOWENE USSR, REORF L (2508, H258) 1) ELEBIESCHO TS LE
X BBERBS. L#L,_@lﬁt&ﬁu~ﬁ1%®%tkﬁﬁ%%ﬁT% LRI, Tiebb, WA
AR —BEELAENE Y v~ b LB B ETBE, 7 u— b0 AABE~OLAARAER, HAEBMHE
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EHAFEFERBLE-TLEI»DTHS. UL, ZOo—RFELLREL BES V- OBAREE~OH
BABBEE X B 5 L CEERTRE T b LOLELbRD. WS V- b 2 HAGEL A, 7
~r£@@ﬁ%ﬁ%u,%if,%mﬁ%ﬂ@uﬁm¢<7au—va/ FYRR) EHETHENDE
ZHEHTH o, L L, HEREBEMNE TN JPOD. Leg 56 R OSESE, 1979) 12,
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- BEERAIE R L LABEMSRAETH Y, SETOELHEH LEENABREER LTS, Lo th
LEE CREREET, 7 v —  OWISABE L - THEREL [D2AThE | LT5FkBbiRsh
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. L, F-ERWLCE LT, SEOMRIHERYE LS LA THIEEEYR 7] o3

HTXLDOTIHIRWNEEL TS, :

Mo X 5 e EXBIIEAEEA~LRAS 5 &3 5 & &, BUNTRIEBEUBERNE CRERERY T
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VR EE SR BEAEEA T AT I & LTBRTLOREE2TS. L LT LTOREAETTS LB TOBRE
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HARETS. COXSwELLE, FIHUCEBEARbA I &Y, TRAEAEERTE~DN
R TAUMOLOTHHEEL D LRI VEB TR,
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LD Tile bW b #EI RS, :
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PEETHIERRT) THHZEEREL TV, SEOWMBILOHHREE L, —I5 Harrison DRD -
HHRSEOBMCE I E - Tk ), MoERFEOREILEFBCEHFERNILE ST 05, REEI
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O 520X1072Am™ TH B TOFRIEREGOWRELELD X ik, Bl ko, HEROMBREH
EHOBBHOBINC O X 5 BARMBECE T BV L Bbhs. B, WRILOHITEROLE»LE
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BB RS HEZIE —EEBLORILTE - REBEN, FIEULSBOCh EFEECRV—FERL
TWAHZEThHD., TOZ &R, ZhHOIERAR UBBIHICAER L b 2EFR LTS 00 Lhie.
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