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87. Bottom Relief of the Seas Bordering the Japd’nesc Islands
and Korean Peninsula.

By Hisakatsu Yape and Risaburo Tavanma,

TFarthquake Research Institute

This paper deals with the bottom relief of the seas bordering the Japanese Islands
and Korean Peninsula, as revealed on the Charts issued from the Hydrographical Depart-
ment of the Imperial Navy.

About 360 sheets were used for the purpose; they are different in scale and henece
n accuracy. Countor-lines were drawn on the charts by the aid of depth-numerals
plotted on them, and cartographical reading was carried on just as we are accustomed
to do with land maps: it must be borne in mind that from the very nature of chart its
physiographic representation becomes inferior with increasing depth.

5) RMEIL [HATELESEARBEIOMPTIFR) IEESE 42 (1630).
“6) HmEF o BL l'B?lqu:j\*HfiLfofS.iThyi'CJ MPrAGERE 40 (1933).
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The principal results of our study are as follows:
A. Submarine Terraces and Continental Shelf.

1. The coasts of the Japanese Islands and Korean Peninsula are surrounded by even
surfaces or submarine terraces in different depths, 4~9 in number. The number of them
and the depth of each varies locally. The normal number is nine and these nine terraces
are distinguished as A,B,C,D,E,F,G, H and J in order of increasing depth,

2. The submarine terrace A, 0~5m. deep, is almost limited to the Yellow Sea coast.

3. The B(10~20m.) and C(20~30 m.) terraces are typically developed along the coasts
of Saghalin, Hokkaidé and Ou region (northernmost part of Honsyl). The former is
2km. broad off the Esasi coast (Hokkaidd) and 10km. broad off the Kasimanada coast
(Kwantd region). C in the Mimaya Bay (Tugaru Peninsula) undoubtedly has a rocky
floor. .

4. The next three terraces, D, E and F, are well developed almost everywhere,
though varying in depth from place to place. Usual depth-range of D is 40 to 60 m., of
E 80 to 100m. and of F 120 to 140 m.

D is 4km. broad around the Yomeguri Bank at the north of Noto Peninsula; E is
2:5km. broad off the Cape Onmae; F is 15 km. broad around Udi-sima and Taka-sima,
two islets off the west coast of Kyfisyf.

5. The scarp by which G is separated from the higher terraces, is always steep and
distinct everywhere. In the higher terraces two successive ones are sometimes separated
by a distinct scarp, while they soon merge laterally to each other into a single one, thus
reducing the number of terraces in certain places.

G has a depth-range of 200 to 230 m. and attains a breadth of 20km. off the coast
of Tango Peninsula.

6. H is very limited in distribution, occurring in 8 of the 17 sections to which the
entire coast line of the area treated is divided; its usual depth in 300 to 850 m. and its
greatest breadth is 22 km. off the west coast of Syakotan Peninsula (Hokkaidd). The
Yamato Bank in the Japan Sea has nearly the same depth.

7. Jis developed in 9 of 17 sections of the Japanese coasts, its depth-range being
600 to 800 m. (700 m. in the average). This is now considered by us as the lowest sub-
marine terrace. Inreality there exists one more even surface of lower position; but
its distribution is limited to 3 of 17 sections and moreover differs from all the higher’
ones in lacking “gravels” on its surface.

J is 12km. broad off the Kasimanada coast and 10 km. broad off the mouth of the
Tenryfi-gawa.

8. These submarine ferraces are in the most part overlain by “sand”, “fine sand ”,
“mud”, and not seldom by “gravels”; there are also sometimes rocky floors.

9. We find the best development of terraces along the coasts of Northeast Japan,
where *“gravels” and rocky floors arc most common. The Inland Sea (Seto-Naikai) is
most inferior in their development. :

10. As a rule the lateral extension (not the breadth) of a terrace decreases with
increasing depth, the lower one being more diseontinuous than the next higher. Local
variation in depth of a terrace increases with increasing depth.

The most marked physiographical break lies between F and G; in consequence, we
can distinguish the upper group of terraces including A, B,C, D, E and F from the lower
group of G, H and J.
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11. In general the outer margin of the continental shelf bordering the Japanese
Islands can be taken at a depth 140 m.~160m. The terraces of the upper group occupy
the continental shelf, the margin of the latter coinciding with that of the lowest terrace
of the former. )

12. The outer margin of F, that is the outer margin of the continental shelf, is more
variable locally in depth than stated above; for instance, it lies on the 210m. line off
the Sanriku coast of the rias type (the Pacific coast of the Kitakami Mountainland) and
on the 120m. line in the seas adjacent to Taiwan.

13. The continental shelf is broadest in the Ochotsk Sea and Yellow Sea.

14. In general, however, the continental shelf is broader where it descends to a
greater depth.

15. 1f we define the continental shelf as the sea floor above the steep slope by
which it directly descends to deep sea, the shelf of the Japanese Seas is by no means
confined within the line of 140 m.~160 m. as the true margin in this sense sometimes lies
in a greater depth. Off the coast of Tango Peninsula the continental shelf may extend
to the depth of 880 m., where the outer margin of H lies; off the Kyisyfi coasts and near
Okinawa to that of 250 m. and 240 m. respectively, where the outer margin of G lies.

B. Submarine Valleys.

1. There arc numerous submarine furrows or clongate troughs on the sea bottom
around the Japanese Islands and Korean Peninsula; most of which are regarded by us
as submerged valleys; some of them are distinctly branching landwards. They are divi-
sible into two classes according to their depth. One class includes all those furrows
lying on the continental shelf (hercafter to be called shallow sea valleys), and the other
all those incised into it (deep sea valleys).

2. Shallow sea valleys dominant on the sea floor north to the Kwantd region are
those with the depth-range of 10~15m. and of 20~25m. Only the sea floor along the
Sanriku coast carries the valleys of the 50~60 m. and 100~110 m. depth-range.

3. Likewise the dominant types of shallow sea valleys impressed on the sea floor
along the coasts of western Japan (west to the Kinki region) are those 20~25 m. and
40~50m. in depth-range. The Pacific coasts of Kylisyli and Sikoku are exceptional; the
shallow sea valleys of the coasts are in general some 10 m. deeper.

4, If we divide the main island of Japan into two parts by a line connecting the
Wakasa Bay and Ise Bay, valleys of 10~15m. and 20~25m. depth-range are prevailing
in northeastern Japan and those of the 20~25m. and 40-50 m. depth-range arc dominant
in southwestern, while, as exceptions, the rias coast of northeastern Japan has the valleys
of the 50~60m. and 100~110 m. depth-range and the rias coasts of southwestern Japan
the valleys of 20~25m. and 40~50m. depth-range as the most common types. In the
Bungo Channel, northern Kyisyii and southwestern islands, there occur in addition one
more type of shallow sea valleys in which the depth-range is 50~60m.

5. It is expected that the submarine valleys have their bottom gradually lowering
outwards; while this is true in general, therc are not seldom the cases in which the
lower course has its bottom shallowed and elevated. The best example of the valleys
of this type is in the Ago inlet, Kii Peninsula; in this example its lower course seems
to have elevated its floor by sand and mud newly accumulated. Shallow sea valleys of
this type are almost confined in their distribution to southwestern Japan; deep sea
valleys show very rarely the same tendency.

6. Deep sea valleys are universally distributed around the Japanese Islands; they
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are best developed around Hokkaidd, off the coasts of the Kwantd region, central Japan
and Taiwan.

7. Deep sea valleys usually have their heads off the mouths of large rivers on land
and are in position as if lying on the prolongation of the latter valleys.

8. Deep sea valleys have in general their length disproportionally short for breadth;
this is perhaps due to the circumstance that the troughs are apically stunted, with its
near shore part buried undet new marine deposits.

9. The valley-grade of the deep sea valleys surpasses considerably that of the
present valleys on our land; the gradual burial of the trough by new sediments from
their near shore or proximal portion may have not little contributed in increasing
declivity of the valley bottom.

10. Commonly “mud” or “sand ” were obtained from the deep sea valley bottom ;
however, there were sometimes found “gravels”, and also a rocky floor was detected
in several cases.

11. Many of the deep sea valleys have their course extended downwards to a depth
from 500 m. to 600 m.; the lower limit of their extension varies locally and is usually
common to all in each particular area. A trough of an exceptionally large size and
great depth was detected close to the Kii Channel.

12. Many submarine valleys seem to have repeatedly curved and recurved courses,
though apparently not so much serpentinous as in some valleys on our land ; where the
trough line is strongly curved the side walls are distinctly asymmetrical, being steep on
the concave side and gentle on the convex side. :

18. Valley-terraces have not yet been traced within the submarine valleys.

14. In short, any substantial difference are not recognizable between the submarine
valleys and present valleys on land of the Japanese Islands and the differences recognized
between them are all those attributable to the later modification mostly due to marine
sedimentation.

C. Submarine Tectonic Lines.

1. Certain feature of the sea floor around the Japanese Islands strongly remind us
of fault valleys, fault line valleys, horsts, grabens, kettle depressions, ete.

9. There are tectonic lines almost parallel to the general trend of coast line and
others disposed more or less radial or oblique to it. We find good examples of the
former along the Japan Sea coast between off Tugaru Peninsula and off Tango Peninsula,
where several parallel tectonic lines gave rise to four narrow, horsts-like, elevated strips
in parallel position; the Yamato Bank is probably a horst lying farther outside the
disturbed zone.

3. Similar tectonic lines of much smaller extent are found along the Pacific coast,
one example being that lying off the Kasimanada coast. On the other hand the tectonic
lines which confine the island of Taiwan at its eastern side are of considerable magnitude:

4. Well known examples of the tectonic lines of the second category are in the
Sagami and Suruga Bay.

5. Around Saisyi-to the sea floor is lowered than the general level; this is a type
of submarine hollow-form more or less allied to kettle depression. Good examples of
what appears to be true kettle depression are in the Kagosima Bay, Mutu Bay and
Tugaru Strait.




