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GEOMAGNETIC ANOMALIES OF THE SEAMOUNTS NEAR
THE DAITO RIDGE AND THEIR TECTONIC IMPLICATIONY

Yoshio Ueda*, Koichi Kumagawa* and Shigeru Kasuga**
Abstract

This paper presents the results of three-dimensional magnetic analyses of seven seamounts in the
Minami Daito Basin. The seamounts can be identified into two groups in terms of their magnetization,
group A (Kanreki, Furou, Nisi-Kousei) has relatively strong magnetization intensity reflecting remanent
magnetization, and the other, group B (Okina, Kijyu, Koki, Daito-E), is characterized by normal
magnetization with weak magnetization intensity. The inclination angle of magnetization vectors of
Smt. Kanreki (N24.5°, E133.0°) and Smt. Furou (N24.4°, E135.3°) show that these seamounts were created
in the southern hemisphere and then migrated northward to the present location. This migration is
consistent with the paleomagnetic results of the DSDP site 446. The paleomagnetic poles of group-A are
far apart from the apparent polar wander path estimated from seamounts in the Pacific Basin. This
feature implies that these seamounts were undergone unti-clockwise rotation of abount 40°~50° after
their formation. Taking into account of paleomagnetic consistency between DSDP site 446 and
seamounts Kanreki, Nisi-Kousei, the rotation may be correlated with the opening of the back-arc basin
of the Minami Daito Basin., The paleomagnetic poles of group-B is rather close to the present magnetic
pole of the earth’s dipole. This feature can be interpretted that magnetization of these semounts are
mainly caused by induced magnetization rather than remanent manetization. Low magnetization

intensity of group~B also favours this assumption.
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Table 1. The names of seamounts in the Minami Daito Basin.

Abbr Name Lat. Lon, Top depth
A Kanreki 24.5° 133.0° 2220m
B Okina 25.0° 133.3° 1620m
C Kijyu 24.7° 133.6° 888m
D Koki 24.5° 133.6° 1180m
E Daito-E 24.8° 133.9° 3380m
F Nisi-kousei 25.0° 135.5° 3000m
G Furou 24 .4 135.3° 2370m
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Figure 1. Bathymetic Map of the Philippine Basin.
(From Bathymetric chart of the adjacent seas of Nippon, No. 6302)
DR : Daito Ridge, ODR @ Oki Daito Ridge.
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HORFOBIC VY FERA2ENDE I IREPRT 22 EEEDS 2METH 5. SEOHFEFTIE N TR
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Table 2. Results of three dimensional magnetic analyses of Seamounts.

ModelNo.  TREBEe b De ke S Wty SDm Grao /e eomls Falw Mo R Py Daa

A Kanreki Model 1  2300~5000 24.5 133.0 -73.0 -13.8 2.4 5.1 0.21 1.92 56.9 12.3 29.4 7.0 0 0 —44 409

" Model 2 " —62.0 —-19.2 3.1 4.3 0.23 1.86 53.4 20.5 21.2 =99 —0.6 1.8 —83.6 409

" Model 3 " -70.1 =-9.3 5.9 5.1 0.53 1.89 53.8 16.0 30.1 —4.7 99

" Model 4  3500~5000m —72.7 —10.6 2.3 7.2 0.29 2.06 53.1 13.3 30.8 —5.3 —40.8 409

" Model 5 2300~3500m —87.6 —-39.2 2.7 10.7 0.51 2.17 50.4 -7.0 21.9 =—22.2 —42 409

3500~5000m —69.4 —7.9 2.8 6.4 0.31 ) 16.9 30.5 —4.0

B Okina Modell 1700~5100m 25.0 133.3 20.0 25.2 2.1 3.2 0.17 1.60 53.1 67.8 251.5 13.2 0 0 65 229

" Model 2 " 10.9 30.2 2.0 3.8 0.13 2.80 35.8 76.5 262.2 16.2 5.3 —-2.3 0.8 229

" Model 3 " 38.7 18.4 8.3 4.4 0.64 1.26 80.6 50.1 239.2 9.4 86

C Kijyu Modell  1000~4000m 24.7 133.6 27.9 22.6 2.6 2.0 0.09 1.45 36.2 60.6 244.7 11.8 0 0 —2.7 348

" Model 2 14 23.9 23.5 2.2 2.4 0.09 1.76 33.2 64.2 248.1 12.3 2.4 —0.4  —47.7 348

" Model 3 " 7.6 37.8 17.1 1.6 0.48 1.07 52.3 82.2 248.7 21.2 75

D Koki Modell 1200~4000m 24.4 133.6 27.7 7.4 2.4 3.3 0.14 1.82 49.3 59.3 249.4 8.9 0 0 10.7 283
" Model 2

" Model 3 " 38.3 27.2 4.4 5.5 0.43 2.11 45.5 52.6 232.0 14.4 44

E Daito-EModel 1 3400~5000m 24.8 133.9 62.6 58.3 7.1 2.1 0.26 1.26 40.2 36.1 192.5 39.0 0 0 —5.7 234

" Model 2 " 58.1 74.2 9.1 1.8 0.29 1.21 38.6 37.0 165.5 60.5 —0.5 -0.9 —23.4 234

" Model 3 " 87.0 40.7 13.2 3.2 0.72 1.19 49.2 12.1 203.6 23.3 68

F Nisi-kousei Model 1 3100~5250m 25.0 135.5 127.7 —16.7 1.7 4.2 0.12 2.62 30.3 ~37.6 216.7 —8.5 0 0 —9.4 272

" Model 2 " 118.4 7.3 1.5 3.6 0.09 2.84 18.8 —27.2 216.3 —3.7 4.3 -0.7 —78.0 272

" Model 3 " 122.8 =-21.9 6.9 4.5 0.55 1.88 45.4 —34.4 222.6 —11.4 76

G Furou Modell 2800~5500m 24.5 135.3 —64.2 -5.8 1.9 5.7 0.19 1.64 47.4 22.0 31.2 -—-2.9 0 0 —83 377

" Model 2 " -73.2 —-11.9 2.5 4.3 0.19 1.67 40.4 12.6 32.6 =—6.0 —1.6 1.1 —62.3 377

" Model 3 " -66.8 —7.1 3.2 5.5 0.30 1.54 48.9 19.4 31.8 -3.6 169

" Model 4 3200~5500m —-64.3 —6.0 1.8 6.1 0.19 1.69 46.0 21.9 31.1 -—-3.0 —83 377

" Model 5 3500~5500m —-64.0 —6.6 1.7 6.7 0.21 1.75 44.4 22.0 30.7 -3.3 —82 377

" Model 5 3700~5500m —64.4 —6.6 1.7 7.3 0.22 1.78 43.6 21.6 30.9 -—3.3 —~82 377

" Model 6 4000~5500m —-64.4 7.5 1.7 8.3 0.25 1.77 43.8 21.4 30.4 -—3.8 —82 377

" Model 7 4500~5500m -65.4 —8.7 1.9 11.4 0.37 1.67 46.6 20.2 30.4 —4.4 —81 377

" Model 8 2800~4000m —47.3 27.8 9.4 2.8 0.46 1.88 41.4 44.6 42.1 14.8 -~ 80 377

4000~5500m —=65.1 —11.2 2.0 7.8 0.27 19.9 29.0 -—5.7 377
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Figure 3. Geomagnetic anomaly map of total intensity for the bathymetric map in Fig. 2. (Kasuga et al., 1986) .
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Figure 4. Bathymetry and geomagnetic anomaly of the seamounts in the eastern part of the Minami Daito Basin

(Kasuga et al., 1987) .
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Kanreki(A)

133 0

(d)

Figure 5. Results of numerical analyses of Smt. Kanreki.
a : topographic model, b : observed anomaly, ¢ : trend removed anomaly, d : calculated

anomaly, € : residual.
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Figure 6. Results of numerical analyses of Smt. Okina, (see to Fig. 5 for explanation of figures).
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Kijyu (C)

o 1330

(d)

Figure 7. Results of numerical analyses of Smt. Kijyu.
(see to Fig. 5 for explanation of figures) .
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Kok i (D)
133 ©

40
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Figure 8. Results of numerical analyses of Smt. Koki.
(see to Fig.5 for explanation of figures) .
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Daito~E (E)

(o 134

25

(d) (e)

Figure 9. Results of numerical analyses of Smt. Daito-E.
(see to Fig. 5 for explanation of figures) .
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Nisi-Kousei (F)
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Figure 10. Results of numerical analyses of Smt. Nisi-Kousei.
(see to Fig. 5 for the explanation of figures) .
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Furou (G)

135 . ) 13530

135

( d ) 1352 128 ( e ) PRS0

Figure 11, Results of numerical analyses of Smt. Furou.
(see to Fig. 5 for explanation of figures) .
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peak DK FEBIIHEREED TN L 5N ThH, IWRERSIEREOEE, LB END 2 L 28
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BIZILTEED (2800m—4000m) & IL{AZEHER (4000m—5000m) »*F N NMMLOBL 2O LIREL 2R T
bbB, TOMRETHINTESILCEEHS?2.8A/mT, FEERILT.8A/mE &Y, IWTHEBHI LN WEKT
BEINTWwEZ L 2RET 5, model-8?GFRIZ1.88& % ), Harrison et al. (1975) o#E#EZ LT,
HHERDBEALH IR T TN DE N L 2 EENIA %<, 1HIF—ENERZRT. 202 &b, REEUOBIL
FRIZEEEISWETH L LEZ LNL, RENDER TR, BERETNDOLH» TR D GFRY &V, model-6
DEWHRAE L RAT & & Lz,

4. BlOHBHBRETS b= X

40, #RET- 22U LT, BEEBL EREGLOBE<2 P roRAIZ EMERSZLOLTE
D, Zib0#LA RS, EA30CEBE LI EEREL TS, ZOBBIEAHEBETERI ML
EHEIRANC & 0 R b R XSO T m LRI TH S (Kinoshita,1980)

FR2RIZSRIOTIC L D RO L ZBILOHHBEBEOMELZRL LD THS, ZOR»PLHL L L
S, SEOfER TR Bl HBABILGRBIEL (A), WEERMELU (F), T2l (G) wrr—
ZAXgHEL (B), EFMEL (C), &ML (D) »o% 27 NW—7"BrRESTELZ ibh b, Rk
I KFHEDHEIL D 5 KD 7: AR LM & IR SR Bhi# % /R L 72 (Sager and Pringle,1988), 7' /L—
T AREWEIBEOBEME, L RKECTRTWEY, ZoOFrUIHEIL BT BA60°2 6570458 < TR L
TWB72HTH b, BIUOBLT IR PO RETFEENFMERTINEEZLNL T L
b, 20k HERBIGHEILERUEOREHEHL ) OEEEE* RRT 2D EBbiILb, 0L
LRI ARENBARE OBIRER BN TH 2 (FEHHZH, 1980).4, 25 DWILOR{L~ 2
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Figure 12, Paleomagnetic pole of seamounts in the Minami Daito basin.
Mean paleomagnetic pole calculated from seamounts in the Western Pacific(Sager and
Pringle, 1988)are shown by ellipsoid with figures of mean age. Abbreviations A to F
correspond to seamounts in Table 1. F0, A0, G0 mean paleomagnetic poles when the
declination of magnetization vectors are assumed to be 0°
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