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Abstract

A remarkable coincidence between the geological structure of the Outer Ridge on the
seismic reflection sections and the structural high of the forearc modef (Seely and Dickinson
1977), may be recognized in the continental slope parallel to the Nankai and Suruga Trough off

the Tokai District, central Japan.
Major coincidences are as follows;

1. The Outer Ridge off the Kumano Trough is the uplift constructed by the landward understuffing
of subduction complex and a similar structure off the Ensyu Trough is taken to be a result of
the same movement.

2. The landward migration of sedimentary basins has occurred in the Kumano and Ensyu Troughs.

3. The uplift of the sub-Outer Ridge in the Ensyu Sedimentary Basin suggests a landward
migration of the Outer Ridge.

As a result, it is inferred that the southern part of the Suruga Trough and the Outer
Ridge elongated to Sagara, north of Omaezaki, Tokai District, were formed by the northward
moving and subduction of the Izu peninsula (Philippine Sea Plate) that have become active since
the late Miocene period.

Key Words: seismic reflection survey, accretionary prism, Plate Tectonics.

1. oI

BHEHE, SRR RMERENTRENE V2 L2, HETMOBUERLIRIZIEE S N TUHE,
WEFHCHET 2 £MORENEH/EPFOITOR TS, 2L DFEENFRD P C, BEHURHHE O S
EHLPICT 52 LIE, MENRMMTHICE » TRLERDLHEN—2THL, THICEREL T, Bl F
THT74NVECBTL - FOBERTHISEE, FCEELREN D L > T b,

KEREMZOEA49F H S 54 0T, Z DO KEEIA BRI RARRKINEIC v CGRERERAE - o > 7

%  HEPEIFSEE Marine Research Laboratory % % #ll&#F  Surveying Division



26 M. SAKURAIL T. SATO

NF 2 RANDLT H Y REEFEBELERL T 55%, BBFISE « S6F( I BRI oM R MR AT R EIC &
3 T740 7L — ALSEORET 7 + =7 AIZET 284608, O—RELT, 2AFF > AARE
EFEEE LT - C 9 KOME TR O WENE 2572 (i HIRETKBI R CHEAERL82135 ), 200
FF o AVDFHIS DOV TIE Z OB ITINEEZS (1983) &L T35,

T, IRLOERERE L THIBHEO R WERE OB 24T, il 7 70 SBEE 7700
ML Zh HEB TE % Outer Ridge (7K1975) 4%, RIS - TIEH S 415 Structural High (Seely -
Dickinson 1977) T& 1, B 2 7EHI 74 Y EL 7L~ DRARLDETH S Z & #3651 T 5.

/s
5
o]

Figure 1 Submarine topography off Tokai District and locations of seismic sections 1 Seno
umi Bank, 2 Kanesu-no-Se Bank, 3 Omaezaki Spur, 4 Omaezaki Bank, 5 Daiiti-Tenryu
Knoll, 6 Daini-Tenryu Knoll, 7 Senoumi Basin, 8 Kanesu-no-Se Trough (tentatively named),
9 Tenryu Canyon, K Kakegawa, O Omaezaki, S Sagara. Bathymetric contours are from
Hydrographic Department, M.S.A. Japan (1982a).
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Figure 2 Outer Ridge off Tokai District (Mogi 1975)
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Figure 3 Seismic sections across Kumano Trough, Outer Ridge and Nankai Trough
A-B: single channel section, C-D: multi-channel section,
E-F: interpreted section (Okuda et al. 1976) Locations are shown in Figure 1.
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Figure 4 Multi-channel seismic section across Outer Ridge and Nankai Trough

Location is shown in Figure 1.
Reflector in parallel with sea floor in left-hand is considered as basement of gas

hydrate layer.
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Figure 5 Multi-channel seismic section across Ensyu Trough, Daini-Tenryu Knoll, Kanesu-no-Se
Trough, Kanesuno-Se Bank and Nankai. Trough Location is shown in Figure 1.
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Figure 6 Seismic section across Ensyu Trough, Daiiti- and Daini-Tenryu Knoll (Daini-Tenryu Knoll
is referred to Outer Ridge)
Location is shown in Figure 1. The landward migration of the sedimentary basin (K1 to
K3) and the upwarping of the sub-Outer Ridge can be explained as the results of rising
and landward migration of the Outer Ridge. Reflector beneath the Daiiti-Tenryu Knoll
represented by slant in the interpretation diagram is considered as basement of gas hydrate
layer.
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Figure 7 Landward migration of Outer Ridge and sedimentary basin, off Tokai District
A: continental shelf edge, B: bank and knoll, C: trough, 1-9: same as shown in Figure 1.
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Table 1 Geological development of Outer Ridge off Tokai District

late liiocene : After the Sagara Group deposited, the Uuter
Ridge upheaved and the Uld #nsyu Trough

appeared between main land of Honsyu and

= * the Uuter Ridge.

Pliocene : After the Kakegawa Group buried the Old
Ensyu Trough--- Sedimentary Basin, the
% Outer Ridge upheaved again and resulted
4 in- the landward migration of the sedimentary
basin, | -
late Pliocene : The Outer Ridge upheaved moreover and sub
--Plistocene -Outer Ridge inside the Uuter Ridge was
also upheaved. Then, the 0ld Ensyu Trough

became narrower to form the Ensyu Trough.
-

% By the seaward of the Outer Ridge, another

sub-Outer Ridge rose along the Nankai

and Suruga Troughs.
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OUTER RIDGE OFF TOKAI DISTRICT 33

—ndtit (B2 13 Kaizuka 1975) #9574 VX ili 7V — b A~ LR R ARAZHFL TV B LS ICH
z5%,

-«—— BACKARC FOREARC F
e 1 7]
9‘;. P !Shw- Trernch Al Ploin
Morphologic o+ et Rk e Fox O
Terminolagy ','f_'; e =R R R

Petrotectonic
Terminology

Country rock of older volcanics, thin shatiow-
marine to continental sediments, plutons, high
ternperature/low pressure metamorphics, older
continental crust, and/or previously accreted
subduction complex

Abyssal plain, trench, or slope sediments, and their
structured equivalents that together with dis-
membered ophiolites, low temperature/high
pressure metamorphics, etc. in thrust sheets,

isoclines, and melanges form subduction com-
plex

Forearc basin of deep-marine to nonmarine facies

1. Intra-massif basin 4. Constructed basin
2. Residual basin 5. Composite basin
3. Accretionary basin

Figure 8 Generalized forearc model for an instant of geologic time (Seely and Dickinson 1977)

CENTRAL JAPAN

Figure 9 Geological structure of Outer Ridge off Tokai District
1: Middle Pliocene {correlated to the Kakegawa Group) to Recent,
2: Pre-early Pliocene (correlated to lower than the Sagara Group).
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Both distributions are compiled from Iwabuchi et al. (1976), Okuda et al. (1976, 1977), and
Nagano et al. (1977). As the results of remarkable coincidences of geological structure, the
terminology shown can be given from the generalized forearc model of Seely and Dickinson
(1977). It is suggested that the southern part of the Suruga Trough and the Outer Ridge
elongated to Sagara, north of Omaezaki, were fromed by the northward moving and
subduction of the Izu Peninsula (Philippine Sea Plate) that have become active since late
Miocene.
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