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30. Recent Deformation of the Shimagehare Land Block
in Prov. Iga as determined by Tracing the Vertical
Change of River Courses.

By Fumio TADA.

The longitudinal profile of a river has been regarded as a curve
which resembles a hyperbola or exponential curve, tangenf to the Dbase
level. A econtinuous profile of a graded viver like this will break and
tend to make a cusped point, if such kind of deformation as to make
the gradient of the lower course from @ point in it stecper than that
of the upper one, do oceur. There are vertical movements as shown in
Table I, 1-5, by which cusped points will necessarily he formed.

If a change in the relative position of the shoreline, due to upheaval
of Iand or lowering of sea level (Table I, 6) takes place, the river ex-
tends her ecourse on the new coastal plain, and a cusped point is formed
just at the former strand line; for the slope of the submarine platform

is generally steeper than that of the lower course of the river.
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If a cusped point is formed Dby the vertical movement as shown
in Table I, 1 or 5, the slope of the lower course from that point becomes
too gentle to carry the whole loads; the cusped point will be buried
sooner or later by the conscquent aggradation.

If on the other hand, the interrupting movement as shown in Table
1, 2, 3, 4, 6 takes place, the veloeity of water current accelerates and
erosive power revives; degradation thenceforth will continue until
graded condition is again attained. The cusped point, therefore, beging
to retreat upstream.

The rate of its retreat depends on the character of the bed rock;
it goes up faster in the region of soft rock, slower in the region of hard
rock. On the other hand, it depends upon the product of the amount of
water discharge and the difference of water veloeities in the upper and
Jower course from the cusped point. The amount of water discharge
under normal conditions décreases constantly headwards, as it is pro-
portional to the drainage avea; while the difference of water velocities in
the upper and lower course from the cusped point deereases as the point
retreats upstream, for the depth of water deereases correspondingly with
the distance from the river mouth and the declivity of river course under
the cusped point remains unchanged. So the rate of retreat of a cusped
point decreases upstream.

For the same reason, the cusped point in the main stream goes up
more rapidly than thosc in her tributaries.

By utilizing these characteristics of a cusped point in the longi-
tudinal profile of a river, restoration of her ancient course is possible,
provided the interruption is due to erustal movements as shown in
Table I. Namely the downward extension of the longitudinal profile of
upper course from the cusped point may be considered as the course of
the former cyecle of ecrosion.. But it is not easy to extend the curve
to a long distance without error and to detect minor deformations
which might have localized in the way of extension.

Now the longitudinal profiles of tributaries and the.cusped points
in them become useful. Extends the curves of upper cburses from the
cusped points in tributaries down-stream, as to represent the former
courses of tributaries; then we get heights of confluences of tributaries
and main stream in the former cyele (Fig. 2). A curve tracing these
assumed confluences may be regarded as the former course of the main
stream. Moreover, as the distances.from the confluences to the cusped -

points in tributaries are shorter than that in the main stream, we have



Part 3.]

NOFHOBEIC & 2T Y 1372 5 IR B » BB oils)

the advantage of restoring the former course more correctly than by
the method of only taking the cusped point in the main stream.

In this paper the author tried to trace, after the method as stated
above, the vertical change of previous courses of the Kizu-gawa and of
the Nabari-gawa, hoth draining the Shimagahara land bloék in the
central Kinki distriet (Fig. 3 and Fig. 4). .

Fig. 5 shows the positions of fhe cusped points in the longitudinal
profiles of the two main rivers and their tributaries. Table IT and
Table IV indicate the heights of the respective confluences of the
former eyecles in the Kizu-gawa and the Nabari-gawa, which were deter-
mined by the method above described.

Fig. 6 and Fig. 7 show the longitudinal profiles of these two rivers
in the present and the former cycles of erosion. The intermittent
upheaval of the Shimagahara land block in the recent geological time is

known in detail by tracing the vertical change of these curves.

54
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Tavre I

Lower Course | Cusped point | Upper course
+ a + b 0
Vertical movements which make + 0 -
the gradient of the lower course +a +b +e
+ a + b -
gentle and that of the upper + ~'b —
course more gentle. 0 - b - a
— c - b - a
+ ¢ + b + a
Vertical movements which make 0 +b +oa
. - + b + a
the gradient of the upper course _ 0 - +
steep and that of the lower - a - b +
steeper. - a — b 0
—a - b - ¢
+ b + a + c
+b + a + b
Vertical movements which make I g i a 6*' b
a
the gradient of the upper course + h ¥ a —
gentle and that of the lower g i a j b
steep. 0 + -
- + a + b
- + 0
- h + - a
- a + - a
— a + - b
- b 0 - a
—a 0 - a
—a 0 - b
- b - e - a
- a — ¢ - Db
- a - b - a
|
Vertical movements which make + b + a + a
the gradient of the upper course 0 + a + &
gentle while that of the lower - + a + a
remains unchanged. - 0 0
— A — b —
Vertical movements which make + a + a +
the gradient of the lower course + a + a 0
steep while that of the upper + a + a -~
remains unchanged. i 0 0 -
§ - b - b - a
Change in relative position of i + a + a
shoreline, due to upheaval of | + a + b
land or lowering of sea level. f + b + a
+ Upheaval of Jand, — subsidence of land, 0 stationary, a, b, ¢, amounts of

vertical deformation, a>b>c.



549

JNOWIHEOEEEIS L > T V15T s R E B 7 BB ol g

Part 3.]

('penunuon 9q 01)
| — — — | — | — | — | — | eI — | — {o0t—¢9| g8
- — | — | — | — | — loer—gsn)88T—CQI| — | — | — | — et
— | — | — | — | — | — | — los1—gs1| ocI — | — |o06-98|99—09| ¥
—_ | —— — | — | — | — | — lo6T—g81 — | 03I 001 a8 | 99—09 | $¢
— | — l|os8—09g 08¢ 063 — | — | o61 a1 031 — eL | g9—09 | &8
067 08P — | — |0L6—%93/0%%~5¥a| 015 061 — | — | — |e—08(%—09| o¢
Ogr | 095 0PE—GEEL0E—063 093 033 6T GeT  |031—GT1 06 | 98—08|99—09 | S
o —_—{ — | — | — | — ie61—061] —~ l0gI—OTl] —- 08 |99—09 | 6F
_ | — | — | — | — | — | — |oer—0¥1 oOI1 —_ — 09 ¥
| — — | — | — | — | — | — |esT—9p1j03T—011j00T—C6 | 08 09 b
— | — | — | — | — |%—ote] — | 061 |0FI—g8l — 6 —_— Iele v
— | — | — | — | — | — | —— |003—061|{0ST—0¥1/031—011| 06—~S8 | 08—02 | &S ijz
— | | /| | —/ | 0% | e [006—06LOSI—OFT 05T 06 0, |95—0S| 88
— — — | — | — | — 61 _ — 06 | 02—99|9e—0¢| L8
- - - - — - — | — | — | — 0 9g
_ - - - — | - — ] - — | — | — 08 9g
- - - - — | — | — | — | — | o |g—06| o 67 0g
— | — | — | — | — | — | — | — [0sI-0VGI—aInoor—06 | Gz—oL| & | 63
ux | Ix X XI | IIA | TIA | JA 1A A Al jei II I |juesaig

SOLIBINALA} SH PUB TATT-NZIY 91} JO SOOUDNPUOD O} $8 UOISOID §) $3]040 I0WTI0Y O} UI SPA( JOALL O} JO SPYSIOL]

y
eTg
erg

T
OUIZAYOF]
vweLass ]

‘II 9lq%L



550 % i % ! [Vol. VII,

TasLe II, (continued.)

Heights of the river beds in the former cycles of erosion at the conflu-

ences of the Kizu-gawa and its tributaries.

Present I 1I IIT IV A% VI

Bi. 56 — - — | — | —|185-190
Kitadgawara 57 " 60—70 _ S — | —— | 190
4, 53 — 9 _— | — =
By 60 -_ — S — | 1] 1
B, 60 —_ _ _— — | 165 19
Wy 70 | cusped pt. —_— _— _— —_— —

A, - 75 — — 139 157 |190—195

Ay — 80 100 115120 — |199—-200
Big — 81 S 115—120 | 180 | — | —
P, — 81 - o — — 16| —

Bia — 81 — 115 130 | 175 |190-195
Okuda —_ _ R R — | 175 —
Bzo — 99 110 — 140 | 165 | 200
Ay —_— 100 _ 120 185 | — | —
P, — 100 —_— 120 —_—— —

By — 100 —_— 120 140 | 175 |200—210
We — 102 cusped pt. — | — | —
Az _— 102 — 120 145 — | —

Ay —_— — 104 — —— {190—200
Ay, — — 105 125 145 | — | —
4 —_ —_ 115 130 140 | — | 200
Ws e _ (cusped pt.) _— _— ] —
Bya — —_— 122 — 140 | 16)| 205
Ase — — 123 — 185 | — | 200
Ba, _ S 128 _— 185 | 160 | 198
P — — 124 _ — | — 198
Ay —_— —_— 126 — 188 | 169 200
ws' — — 130 cusped pt.| — : 205
Higasimura | —— S —_— 130 140 | 165 | —
Ueno —_ —_ —_ 132 140 | 165 —
Kigosi _— — — 134 43| —| —
Uwatoko _— —_— —_— 140 150 — | —




Part 3.]

'O DRI 5 T D 111 5 G s 7 SR BE O HERh

TasLe IV,
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Heights of the river beds in the former cycles of erosion at the confluences
of the Nabari-gawa and its tributaries.

I I I | v VI |VI'| VII | VIII
90m cusped pt. e _ — —_— - — —
m m

— 92 _ 135 | 160 190 {210| — | —
— 93 — —_ — 195 | —| — | —
_ 9% S _ - 200 (210} — | —
—_ 96 — _— — 190 {210 -—
— 97 — | —ler—165 190 |—| 240] —

R 98 P — — — | — | 230
— 100 — | —lis5-100, 190 | —|—| 270
— 102 _ _— — | — | =1} 240} 280
— 102 _ —_ | — | —— | =] 240 —
— 102 S — | — | —— | —| — |270-280
— 104 —— — | 160 [190—g200 — | —— | 270
— 105 — — | 160 | — | —]| 289| —
M, — 106 _ | — 190 | —|—| 280
N, — 108 — — 165 | — | —| 40| —
M, — 110 — - — 200 | —|—| 280
Momokano | —— —_— —_ - — - | = — 280 -
Ny — 112 —— — 170 200 | — | 225| 280
Ny b 112 - —_ | — 195 (210 —— 280
Q. — _— S | — |~ — 280
Q. - S R | | — | -] 240| 280
Nyo —_ 114 —_ 135 175 | — (215 — | —
i, _ 114 _ — | 175 20 | —| — | —
Nyy — 114 — — | 180 | — |215| — | 280
Q. — — — —_— — | — | = 27
D, —_— 115 S — [170—175{ 200 | — | —| —
Dy — 118 — _— — 200 | —|— | 280
Qs S — — — — | — | —=— 280
M — 119 —_— — 170 195 | —|— | —
A, — 120 —_ _ — 20 | —|—| —
Ny, — 121 —_ _ — 190 (220 — | —
i —_ 122 _ — 1 165 200 | —|— | —
Pso I — S —_— — | — | —| 20| —

(to be continued.)
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TasLE IV. (continued.)

Heights of the river beds in the former eycles.of erosion at the confluences

of the Nabari-gawa and its tributaries.

I I I | v VI |VI'| VII | VIII

— 127 -— P 170 215 — | —

— 198 — 40| 165 | 195 | —|—| —

— — || 10 | 198 =] 93] —

— 130 — 40| 165 | —  — | —| —

— 130 cusped pt.| — | —— o S R R

Nys, — — 182 - | 140| 170 195 220 — | —
Osogase — —_— 132 N N R N —
Ny — — 132 _ ] 1m0 | — = —] —
Ny, —_— — 132 — | 170 200 | —| 260 | —
Nys — - 132 | 170 200 | — | — | —
P -— —_— 134 —_— | — | 190 |—|—| —
Nakamine | —— _ _ | — “200 | — | 250 —
D o — 135 — | 170 200 | — | — | —
Nyg — —_ 137 — | 170 195 | — | —| —
Py — — — | — | — |20 —] —
D, — —_— 140 — | 170 195 |~ | — | —
Q, — — — ] — | — = —] 0"
P — — e e — |20 — | —
Nz — —_— 5141 | — 200 | — | — 1} —
Nig — — 42 || 180 210 | —f —| —
P, - — — | — | — | =] —]" 95
D, — — 45 || — | 105 |o15| — | —
Katsura — —_ —_ | — _ = — 270
My — — 147 —— 175 20 | —|—| —
Dy T — 48 | — | — | 195 |—|—| —
i, — — — |— | — | 206 |—| 240 —
D, S —_ 152 - — 200 | —| 240| —
M, - —_— 155 _ — 200 |220| — | —
Py - —_— — _— — | — |220| — | —
Nyo — —_— 155 _— — | — | == —
P, S N N — | — | —— | —] 240]| 280

(to be continued.)



Part 3.] NOYi OB £ o T YT 2 FRE G 7 BloEs 553

TasLe IV. (continued.)

Heights of the river beds in the former cycles of erosion at the confluences
of the Nabari-gawa and its tributaries.

I II 111 Iv v VI |VI'| VII | VIII

m m
_ —_ 157 _— — 200 | —|—| —
m m
e —_ 158 _ — 200 [225| — | 280
—_— _ 158 _ — 19 | — | — —
— _— 160 _ — 200 220 — |- 28D
N. Kuzuo | — -—_ 162 —_— — — 220} — 280
Kuzuo — e _ —_— — 210 | — | — | —
- . cusp_ . m _ - -

Ieno 165 ed pt. 170—180] 200
Komohara | —— —_ _ 170 |170-180] 190 | — | — | ——
E, - S S 172 | 180 | — |25 — | —
R, —_— —_ — —_ 180 —_— = —

m

Kuramoti | —— —  — _ 190 —_— | —| 240 | —
B —_ —_— —_ _— — — | = 240 —
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Fig, 5. Map showing distribution of oc..mwmm points in the longitudinal profiles of the Kizu-gawa and the Nabari-gawa in the

Shimagahara block.
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_Fig. 6. Longitudinal profile of the Kizu-gawa. Cross points show the former river beds at the confluences of the main stream and its tributaries, thick lines connecting these cross points show the river courses in the former cycles of erosion.
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Fig. 7. Longitudinal profile of the Nabari gawa. Cross poinis show the former river beds at the confluences of the main stream and its tributaries, thick lines connecting these cross points show the river courses in the former cycles of erosion.




