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TECTONICS OF THE OGASAWARA PLATEAU
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Abstract

The Ogasawara Plateau in an about 220X160 km semicircle shaped high, situates at the junction of
the N-S trending Izu-Ogasawara —Mariana trenches and the E-W trending Michelson Ridge. The vessel
“Takuyo” of the Maritime Safety Agency surveyed the plateau in December 1987 and January 1988 with
her narrow multi-beam echo sounder, single-and multichannel seismic reflection profiler, magnetometer
and gravity meter, The survey revealed the details of gomorphology and geclogy of the plateaun and the
adjacent area.

The geomorphological features are clearly indicating that the plateau is composed of four searmount
blocks and three grabens. The seamount blocks are composed of volcanoes with thick reef limestone on
the top. The features further saggest that several individual seamounts, arranged in E-W direction in line
with the Michelson Ridge, drifted westward by the plate motion, came close to the trench and reduced
the drift speed, backed up each other,.

A large number of NW-SE to NNW-SSE trending typical reverse faulis were identified in the most
part of the plateau, The faults, which cut the surface and underlying layers in the plateau, are showing
recent compression, ‘On the other hand, typical normal faults, associated with tension in the surface of
the subducting Pacific Plate, are recognized in the ocean-ward slope of the trench around the plateaw.

The dredged samples from the seamounts in the land-ward trench slope west of the plateau indicate
that the seamounts are composed of forarc ophiolite and boninite formed by Tertiary volcanism,
probably associated with subduction of the large seamounts beneath Philippine Sea Plate. These facts
do not support the idea of Pacific Plate obduction, but suggest the recent slower speed subduction of the
QOgasawara Plateau compared with that of the adjacent Pacific Plate. The partial speed-down of the
movement of the plate surface caused congestion of seamounts near the trench, which formed the

Ogasawara Plateau.
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Figure 1. Bathymetric map around studied area.
Contour interval:—1000m.




TECTONICS OF THE OGASAWARA PLATEAU 75

THUTEE, REETS L EOAERELS 74 ) EYET Y — L OF T - NERTE S ofige s R { BE
LTwva s v (84 KM, 1983 Nur and Ben-Avraham, 1983; Tomoda & Fujimeto, 1983; A,
1985). Smoot(1983a, 1983b)ik, K FH7 VL —Ficil- THA LBE L T & 2 BILFORODF, WHETE
PRDZ D TETICESLESETBRL: EEL, Fo—iESRNSECREDY BFTwa 2 L, &
7z, SmootHEERAEICHE ) L THINL 2 b HELLMEILY S, A 74474 F2BLATEY, A
(1985) i3 Z MWL & NEFREEOWRICBHRL TBRENL 74T - T—2 474 AT b2 d
DEEL T b,

ZHuCRL, il (1986) SMAd B (1987), MiHT (1987) FHRBESL LNEEEEICSEET S
ERNEWFE 2RO L, BEIVPERICEHRL 29T s 4, 4757 ar L TwdbEs
Twad, 2OL I, MEEEEOF Z =X 2k2onTiE, KEEF L — F Othaid & B L ¢ sk
WIFRIR D Eo Tw b #, WTR DM MG HET —2 £ LICEBBEEIN TS,

M ERETAREER TR, KRR —B L UNERES & F OB oW T o E T WL
- HE - SR - EHKRETAAER T LY, BorofLvBREEL, SEELRANLO D BIEE Y
HEMRET— 57 B L UTERERSERIL, AERIESOT 7 =7 A8 L UBAoBREIc 2w TERE
Fio70C, ZZEBET S, &8, MK - BH O E L RIEN LR L B OV TR NSBHRT
LFETHS,

2. HREOHE
AEEEIL2400N~2T00N, UZE~MS 0 EQHEOFHERTH 2 (8 1 ). FAEMEE, HWHe62
F12H 3 B~12A218 B L UMEME34E 1 B118 ~ 1 H29E 7, SAMId i R RrB O MEas T e ] (2600
}‘:/) Thb, BEICR, Fo—eLFE— 142 0 143 ! 14345y d4a 144 a0 148
LR (—E—n) BERLL, WER /—" \
WOT TR, 3.5KHzRBREE Lovr / \
TR R LT A AT R ERE (o " ¥
YINF e FANBLUCRBFY AN 2
bt BESOWRICE, Fx—1ry s L o —
Wy PR MGz, 7, BEHATICL i
LEEREBR LT 7, ‘ f 7
2 RICHRER L 72, MG se S —— PP 7 S =
Ch Do 5N LTI 3 ¥ F N E RS : — 335
#, T B TR INF o ANE %
g L 7. ;

|
|-+
s

Vs

!

a2s

NI

25} a5

N

3, NERESB I UTORBOKE a3 : X
g O B o D v T, 1) AV RS, - <
2)AHEEE, 3) EBRRT, OFE - NERE iy {

e L) PR, b5 AERIS S saw 23 2a zas 9 =
THHET L B3, 4[), Pigure 2. Track lines of the survey vessel “Takuyo”.

24

\ .
AN
-

B



S. NAGAOKA, M. UCHIDA, S, KASUGA
76 Y. KANEKO, Y. KATO, K. KAWAI H. SETA

(1) hEREEE
AERIESAEL, WAEEHE LEBRMZIE ¢ 5 2ABORN T LD Lo kbR 2 DiF I L BEIR
OFE VIR E LT 5,

Figure 3. Bathymetric map of the Ogasawara Plateau and its environs.
Contour interval: —100m
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Figure 4. Landform classification of the Ogasawara Plateau and its environs.
H1~H4 + Gk~Gm : the Ogasawara plateau, (H1 : Northeastern Block, HZ2 : Northwestern
Block, H3 : Central Block, H4 : Southwestern Block, Gk : North Graben, Ge : Central
Graben, Gm : South Graben) ; O : Ocean-floor ; M : Marginal swell ; IT : Izu-Ogasawara

Trench ; MT : Mariana Trench ; R : Ogasawara Ridge ; closed triangle: seamount and .

knoll ; closed circle: dredge and bathymetric camera point
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Figure 5, Bathymetric map(dipth in meter)of crater-like depressions on Nishi Seamount. Positions in
Figure 4.
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Figure 6., Geological map of the Ogasawara Plateau and its environs,
1:0r 1;2:0c 0;3:Tt-MEHL; 4 T¢-Mt IT;5:Nb-1;6:Nb-II;7:0p-1;8:0p-1I,9: Nb-
1I; 10 : Or-IL; 11 : Trench axis; 12 : Large fault (boundary of large blocks and grabens); 13
: Fault ( hieights >200m) ; 14 : Fault(heights <200m ) ; 15: Anticline 16 : Syncline.
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Table 1, Stratigraphy in studied area.
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Figure 7, Seismic profiles{single channel:left}and their geological crossections(right). Positions in
Fig. 8, Symbols as Fig. 6. :
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Figure 8. Cartoon showing subduction of a seamount on the Ogasawara Plateau.
1 : Before Seamount subduction, 2 : Subducting seamount ; 3 : Seamount pushing up and
deforming the trench slope ; 4 : Seamount subducting away deeply.
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Figure 9.

Pl [

Palaeogeographic map for the Ogasawara Plateau. 1 : Early Neogene ; 2 : Middle
Neogene to Early Quaternary ; 3: Recent, a: Marginal swell ; b : Archiperagic apron
s ¢ 1 Guyot ; d : Seamount with a rounded top or a pinnacle ; e : Graben ; f: Trench
axis ; g : Fault. Upside is north, columns of break line show studied area in Figures
3 4
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