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Table 1 Stratigraphic sequence
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geologic age Submarine layer| Correlated strata Facies
s # o A R MEAEEHRN | REGYA L, BQ)
Holocene A layer ubmarine canyon- | Unconsolidated silt,
fill deposits sand (?)
. T — % 00 B JE FRELT 48 JE Be0 KA, s, B,
oM f2 | Middle late B layer Sagami-Shimosa Semiconsolidated sand-
Quaternary | Pleistocene Group? stone, mudstone, con-
glomerate
S 3B — ST BT A C I L B B M BIREWE, BE, B
Pliocene-early C layer Kazusa Group Tuffaceous sandstone,
Pleistocene mudstone, conglo-
merate
FRET R — 5 3 D B = W OB O O(RE WE, BE, BEKA
Middle-late D layer Miura Group Mudstone, sandstone,
Miocene conglomerate, tuff
. FRHT BT — FR Eq Z EINER(EMRAR) | BREDE, BE, B
) = i@ | Early-middle E; layer Hayama Group Tuffaceous sandstone,
Tertiary Miocene (Yabe Formation) mudstone, conglo-
merate
T e — F I 4 S Eq B L, PRE, GEREFERE RIKEWEES, D,
Oligocene-early E; layer Hayama, Hota and IR =
Miocene Mineoka Groups | Tuffaceous hard shale,
sandstone, tuff
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Marine Geology Map Series 3

Explanatory Notes

MARINE GEOLOGY IN THE SAGAMI-NADA SEA
AND ITS VICINITY

by

Masaaki KiMURA

Geological Survey of Japan

I. INTRODUCTION

This geologic map was made from the results of submarine geological sur-
veys in the Sagami-nada Sea and its vicinity (Fig. 1) and part mainly of the
“ Composite research on submarine geology of the continental shelves around
Japan from 1974-19757’. The work was supported by the Special Research
Fund of the Japanese Government. In constructing the map, sonic profiling
data obtained by the Geological Survey of Japan with the aid of other fund®*,
were also used. Data obtained by the Ocean Research Institute, the Univer-
sity of Tokyo® using the reserch vessel Tansei-maru (285 tons) and the
Hakuho-maru (3226 tons) during 1963-1971, were also used in preparing the
submarine geologic map of the continental shelves in Tokyo and Sagami Bays.
Many submarine rock samples were also available for correlation between the
submarine and land strata collected by the late Professor Hiroshi Niino of
Tokyo University of Fisheries.

II. GENERAL FEATURES OF THE AREA SURVEYED

The area surveyed includes Sagami Bay, Tokyo Bay and adjacent sea of
an area of about 2200 km?. Sagami Bay is bordered by the Izu, Miura and
Boso Peninsulas to the west, north and east respectively and opens southward.
The bay connects with Tokyo Bay through the Uraga Channel. Oshima
Island situates above active Mihara-yama Volcano in the bay mouth.

Most of the area surveyed has depth of greater than 200m with a
maximum depth of about 1600 m in Sagami Bay. The bay is one of the
deepest bays in Japan along with Suruga and Toyama Bays. The topography
of the surveyed area is variable. The area has a narrow continental shelf
and steep slopes, many canyons and banks, and a large trough called the
Sagami Trough exists on the continental slopes. The trough runs in a NW-SE



direction across the center of the bay and changes its trend to E-W direction
east of Oshima Island.

Geologically the area is one of the most active ones of Japanese Islands,
and many great earthquakes including the Great Kanto Earthquake in 1923
have occurred in Sagami Bay and its adjacent area. The Izu Peninsula is
mostly composed of Neogene andesitic and basaltic lavas and assciated pyro-
clastic and sedimentary rocks of the so-called ‘‘ Green-Tuff ’* area. In contrast,
the Miura and Boso Peninsulas are mainly composed of sedimentary rocks of
Oligocene to Pleistocene age.

III. SUBMARINE GEOLOGIC SURVEY

III. 1 Ship
Hakurei-maru (1822 tons) of the Metal Mining Agency.

IIl. 2 Date
10 May—26 May 1974 (GH 74-2 cruise)
17 April—26 April 1975 (GH 75-2 cruise)
9 May—18 May 1975 (GH 75-3 cruise)

III. 3 Position fixing and navigation
Navy Navigation Satellite System (NNSS)
Loran-C navigation system

III. 4 Method
1) Seismic reflection survey
Bolt Air-Gun (80 or 120 cubic inch)
NEC Sparker equipment (nominal 30000 joule)
3.5KHz Sub-bottom profiling equipment
2) Geophysical Survey '
LaCoste and Romberg Air-Sea gravity-meter
Proton magnetometer
3) Topographical survey
NS-16 12KHz Precision depth recorder
Sanken 28.7-202 KHz Echo-sounder
4) Sampling equipment
Cylinde dredge
Chain-bag dredge
Marine drill “MD 300 PT”
Smith Mclntyre grab
G.S. type piston-corer (6 m long)



III. 5 Data used in making the submarine geologic map
P.D.R. and gravity-meter traverses 1959 km

Seismic reflection traverses (containing data obtained by other

organization) 5159 km
Rock sampling stations () 155 station (including 15 stations
of Geological Survey of Japan)
Sediment sampling station 77 stations

III. 6 Scientific staff (Marine Geology Department,

Geological Survey of Japan)

GH 74-2 cruise

Eiji INOUE,

Eiichi Honza,
Masaaki KiMURA,
Kouji ONODERA,
Toshhio HirosHIMA, *
Eiji MaTsumoToO,
Takemi ISHIHARA,
Yoshihisa OxupA,
Makoto Yuasa,
Fumitoshi MURAKAMI,
Norio YAMAKADO**,
Keiji HANDA™,
Hiroshi Isowmi,
Noriyuki NAsu#***,

Chief scientist

Sonic Survey, dredging
Sonic survey, dredging
Topographic survey, dredging, coring
Sonic survey
Dredging, coring
NNSS, Gravity

Sonic survey

Dredging, coring
NNSS, gravity
Dredging, coring
Dredging, coring

* Geophysics Department, Geological Survey of Japan
*% National Research Institute of Pollution and Resources

##% Qcean Research Institute, University of Tokyo

GH 75-2 cruise

Eiji INOUE,

Masaaki KiMura

Kouji ONODERA,

Toshio HIROSHIMA¥,
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IV. SUBMARINE TOPOGRAPHY (Kouji ONODERA)

The area surveyed consists of continental shelves, slopes and a deep-sea
trough. The shelves surrounding the peninsulas are narrow and have slopes
beginning at a depth of about 120-140 m. The slopes attain the broad bottom
of the trough at a depth of 1,000 to more than 2,000m. The slope on the
east side of the trough is deeply incised by six somewhat large submarine
canyons and six banks lie between the canyons. On the opposite side of the
trough the slope east of the Izu Peninsula is steep and short and has few
canyons. The trough is called the Sagami Trough and runs in a NNW-SSE
trend across the central part of the bay, changing to an E-W direction to
the east of Oshima Island. The main part of the trough in the bay has a
broad and rather smooth floor which becomes deeper towards the south.
The southern part of the trough running in an E-W direction is narrow and
deep and extends to the Izu-Ogasawara Trench.

Submarine banks, the Sagami, Miura, and Okinoyama Banks from north
to south form a line trending in a NW-SE direction on the eastern slope of
Sagami Trough. The banks are situated on an uplifted zone since Miocene
age and is formed the Okinoyama Bank Chain Uplifted Belt. Among them,
the Miura Bank is 400 m high and has a sharp summit. The Okinoyama
Bank is about 1000 m high, has a flat top at 200 m depth and a rather steep
inclination of about 26°.

The slope is extremely crenulated although its general inclination is about
12° of the continental slope south of the Boso Peninsula. The crenulation
seems to be due to erosion on land and subsequent sedimentation has scarcely
affected this feature. At about 2000 m depth, there is a terrace.

V. GRAVITY ANOMALIES (Fumitoshi Murakamr and Takemi IsHIHARA)

A relatively low free air anomaly zone stretches along the Sagami
Trough, with a minimum of approximately —60 milligals around 35°5’N and
139°20'E with the values decreasing to the east. There is a high anomaly of



about 105 milligals just south of the Boso Peninsula, and of about 120
milligals south of Oshima Island. These high anomalies seem to correspond
to the regions of uplift

The values of the Bouguer anomalies increase from —10 milligals northwest
of the bay to the south and increase to 200 milligals off the Boso Peninsula.
There is also maximum of about 160 milligals just east of Oshima Island.
There is a zone of steep Bouguer anomaly gravity gradient south of the Boso
Peninsula, but north of Oshima Island the gravity gradient is rather gental.

VI. SUBMARINE STRATIGRAPHY

The stratigraphic sequence is determined as follows.

1) Informational reflections selected on the sonic analog profiles,
picked up mainly unconformable boundaries.

2) cross checking of collected reflections done with those of super-
imposed surveyed lines,

3) correlation between the divided submarine strata and dredged
rock samples, and

4) correlation to stratigraphy of the whole area in the sea and its
surrounding land.

The stratigraphic sequence is shown in Table 1.

E layer: This is an acoustically opaque layer on the sonic profile and is the
so-called acoustic basement in the area. It mainly correlates with the
Hayama Group cropping out in the Miura Peninsula and the HoTa and
MineokA Groups cropping out in the Boso Peninsula. The layer can be
divided into two parts owing to the sonic profiling patterns as E: and E..
The layer E; contains the Hota and Mineoka Groups and the Oyama tuffaceous
sandstone, the Abuzuru alternation of tuffaceous sandstone and mudstone and
Morito hard mudstone Formations of the Hayama Group.

E: is correlated to the Yabe alternation of tuffaceous sandstone and
mudstone Formation of the Hayama Group which unconformably overlies
the E. layer. On the profilling pattern, stratification is often seen in the E;
layer but is not s2en in the E; layer. Dredged samples are abundantly
available to determine those layers when it is difficult to distinguish the E:
from the E. layer on the profiling records.

The E (E: and E;) layer distributes along two zones, one is along the
Hayama-Mineoka Uplifted Zone on the surface of the continental shelf and
another is along the Okinoyama Bank Chain Uplifted Zone on the surface of
the continental slope. Tuffaceous hard sandstone and shale are obtained from
the both areas.



D layer: This is a well stratified layer on the sonic profile and correlates
with the Miura Group on land. It is unconformably underlain by the E layer.
It is widely distributed on the eastern continental shelf and slope of the area,
and is inclined, folded and faulted. Sandstone and mudstone were collected
from many places in the area.

C layer: This is a well stratified layer on the sonic profiles. It is correlated
with the Kazusa Group on land and is unconformably underlain by the D
layer. It is strongly folded and faulted on the upper continental slope but it
is rather smooth in the Sagami Basin. Its thickness reaches to 500 m or more
in the basin. About 200-250m in thickness is seen along the submarine
canyon walls. Tuffaceous coarse sandstone bearing fossil mollusca was obtained
from the upper continental slope.

B layer: This is well stratified and horizontal. It is correlated with the
Sagami-Shimosa Group on land and is partly unconformably underlain by the
C layer. That is, it covers the C layer unconformably on the upper continental
slope or canyon walls but conformably convers the layer in the Sagami
Basin. It is about 50-200 m in thickness on the upper continental slope and
canyon walls, and is about 100m in the Sagami Basin. Abundant semi-
consolidated sandstone and mudstone were collected from the upper continental
slope.

A layer: This consists of Quaternary sediments younger than the B layer.
Only canyon axes-fill sediments are expressed on the Marine Geology map.
The A layer on the map is nominated as the sediments filling the submarine
canyon axes. Unconsolidated silt was collected from the submarine canyon
axes by dredging and coring. Sand layers are expecuted due to the sonic
profiling patterns. The thickness is less than 30 m in general.

Age is partly determined by fossil mollusca, but most layers are deter-
mined by correlation between the formations in the sea and on land, and by
their stratigraphic sequences. The stratigraphic correlation between the
submarine and land sections is schematically mape by ‘Group’ as shown in
Fig. 5.

VII. SUBMARINE GEOLOGIC STRUCTURE

The geology of the eastern half of Sagami Bay and its surrounding land
area is quite different from that of the western half. Older formations are
present and the geologic structure is very complicated in the eastern half.
Two large, parallel, uplifted zones named as the Hayama-Mineoka and Okino-
yvama Bank Chains trend from WNW to ESE. The eastern half of Sagami
Bay is limited by the large fault running in a NW-SE direction named the



‘Sagami Tectonic Line’”. The fault is active and is dextral. It has been
estimated that the great Kanto Earthquake occurred along the fault in 1923.
The line may be the boundary between the Philippine Sea Plate and the
FEurasian Plate of northern Japan®, playing an important role in plate tectonics
as a transform fault®. The Sagami Tectonic Line is able to be traced as far
as south of the Boso Peninsula. However, the line along the eastern part of
the Sagami Basin is not a simple feature; that is, the line does not run
continuously in a NW-SE direction, but is cut by NE-SW trending faults.
The Green Tuff region and the non Green-Tuff region may be connected
with the Sagami Tectonic Lines%.

The major structural trend in the area is NWW-SEE, reflecting that of
the Hayama-Mineoka and Okinoyama Bank Chain Uplifted Belts, and a less
pronounced structural trend of NE-SW is superimposed. The secondary
NE-SW trend is shown by the synclinal structure and faults along the axes
of submarine canyons, e.g., Tokyo Canyon. An example of the superimposed
structure is shown as the dome structure of the Okinoyama Bank.



Appendix 1

. Position ;
Stﬁgon Salfﬁ)p e Dergth em S(lleleax ) Rockna me Correlated strate
: * | Latitude N |Londitude E :
1 D1 35°12.1'~ | 139°16.7'- | 1,050 10x5x%x3 Semiconsolidated blue. gray med. clean Sagam-Sihimosa Group
35°12. 2/ 139°16. 7' sandstone
2 D 2 35°08.9'- | 139°18.9'- 780- | 13x9x6 Greenish sandy tuff, Kazusa Group
35°08. 2/ 139°18. 2/ 600 Light gray tuff,
Acidic breccia,
Basic-intermediate igheous rock
4 D 3 35°07.3'- | 139°19.7'- 700- | 11x8x7 Tuffaceous sandstone, Yabe alternation of tuffaceous
35°07. 4/ 139°19. 8’ 650 Tuffaceous shale, sandstone and mudstone
Andesite Formation
7 D 6 34°50. 3'- | 139°16.8'- 750 | 18x11x11 | Hypersthene bearing augite basalt Vi
34°50. 3 139°16. 8
10 D 8 34°51.0'- | 140°01.5- | 1,400- | 10x5x5 Tuffaceous dark grayish blue fine-medium Yabe alternation of tuffaceous
34°51. 0’ 140°01.7' ‘ 1, 430 sandstone, sandstone and mudstone
Tuffaceous grayish blue fine sandstone, Formation
Dark grayish brown mudstone,
Brown mudstone
15 D11 34°46. 4/ 139°27.9' 900-830] 6x6x%x5 Hypersthene basalt Vi
16 D12 34°43.6' 139°44.4" | 1,510- | 8x5x3 Greenish gray tuffaceous fine sandstone, Yabe alternatioh of tuffaceous
1,535 Greenish gray tuffaceous mudstone, sandstone and mudstone
Andestitic scoria Formation
17 D13 34°47. 3’ 139°58. 1/ 960- | 4x3x2 Brownish gray shale, Hayama Group
1, 060 Black shale Mineoka group
21 D15 34°50. 3 139°35.9" | 1,000~ | 13x8x6 Greenish tuffaceous sandstone (med. -coars.), Yabe alternation of tuffaceous
900 Tuffaceous greenish gray fine sandstone, sandstone and mudstone
Hypersthene bearing augite basalt, mudstone Formation
Augite basalt,
Fine sandstone Sagami-Shimosa Group
219 D98 35°03.2/- | 139°37.0'- | 310-285 8x5x3 Greenish gray tuffaceous sandstone sandy Kazusa Group
35°03. 3’ 139°37. 05/ mudstone bearing fossils*

Andesite breccia,
Pumice breecca




232

237
244
267

274

G 78

G 83
G 88
G 108

G113

35°11. 5/

35°11. 55’
35°08. 2/
34°50. 3’

34°42. 8/

139°31. 2/

139°22. 7'
139°18. 4/
139°56. 8’

139°30. 2/

360

980
666
190

850

Muddy volcanic sandstone, bearing shell
fragment
Bluish gray semiconsolidated mudstone

Gray sandy mudstone
Sandy mudstone

Rounded basalt coated by shell limestone

* Dentalium Yokoyamai MAKIYAMA,
Dentalium sp. cf. formosum?,
Fulgoraria sp.,
Fulgoraria kamakurensis Otsvka. (deter-
mined by Yoshiaki MATSUSHIMA)

Cariophylia sp. cf japonica,
Ceratotrochus (Conotrochus) fumcolemna
Avrcock. (determined by Takashi HAMADA)

Sagami-Shimosa Group

Sagami-Shimosa Group
Kazusa Group

Yabe alternation of tuffaceous
sandstone and mudstone

Kazusa Group
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