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Orogenic and epeirogenic crustal movements, as well as those caused
by isostatic adjustments, are familiar expressionsin geomorphology, geology,
and geophysics. The following is merely a suggestion for their classifica-
tion from the quantitative point of view.

The author examined their gradients with relation to (1) sea level,
(2) rivers (chiefly antecedent rivers) as local base-levels, (3) erosion sur-
faces, and (4) deposition surfaces. In the cases of depositional and
erosional surfaces, the increases in the gradient, instead of the gradient
itself were calculated. The results are arranged in the following tables.

Table I. Orogenic Zones.

Locality after 10-1 10-2 10-% 104
WITH RELATION TO SEA LEVEL:
Yuzaki, Kii, Japan :
outer part of Sandan Kabé G. Imamura® 26
inner part of Sandan Kabé 4 ‘ 077
average gradient of Sandan Kabé 4 063
outer part of abandoned mine 4 27
inner part of abandoncd mine 4 16
average gradient of abandoned mine % 062
average gradient of the whole region V4 54
Eastern coast of Kitakami, Japan R. Tayama?® 37D
Yaku Island, Japan G. Imamura® 2:0
Okusiri Island, Hokkaidd, Japan :
IIT terrace . A. Watanabé? 18
v 4 12
Voo v 17
vl o~ 4 47

(to be continucd.)

Communicated by C. Tsuboi.

1) Lroc. Imp. Acad., 10 (1934), 483~485.
2) Tirigakuw Hydron, 7 (1931), 337~362.
3) Tirigalu Hydron, 4 (1928), 237~247.
4)  Tirigaku Hydron, 4 (1928), 298~309.
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Table I. (continued.)
Locality after 10-7 10-% 10-3 10-*
. Riviera:
Milazzien Depéret’, Caziot,® 18(?)
Tyrrhénien, locality 1 Maury?, Boule®, 1:0(?)
7 y 2 Denizot?, ete. 17(?)
- ‘WITH RELATION TO RIVER, AS LOCAL BASE-LEVEL:
Hidi Kawa, Japan :
K niveau, upper course G. Imamura 25
4 lower course & Y. Mino® 16
S niveau, upper course v 24
4 lower course ” 24
WITH RELATION TO EROSIONAL AND DEPOSI-
TIONAL SURFACES :
Western Sikoku, Japan G. Imamura 43
& Y. Mino'®
Eisernes Tor, Donau :
locality 1 J. CvijictV 057
v 2 V4 25
” 3 Vi 49
7 4 v 35
4 ” 5 ” 29 \
Elevated fans, Toyama plain, Japan:
Kurobé Gawa, older fan A. Watanabé!® 40
4 younger fan (right bank) 7 24
- v ” (left bank) ” 31
Katakai Gawa, older fan % 11
v younger fan (right bank) 4 20
v ” (left bank) v 10
Hayatuki Gawa, older fan 4 077
Y younger fan (right bank) ” 31
” ” (left bank) ” 11
Kamiiti Gawa, older fan ” 20
7 younger fan % 20
Joganji Gawa ’ v 074
5) Bull. Soc. Géol. France, 4 t.6 (1906), 207~230.
6) 7) Bull. Soc. Geol. France, 4 t.4 (1904), 420~431 ; .5 (1905), 581~592 ; t.11 (1911),
o 177~189.
: 8) Bull. Soc. Géol. France, 4 t.4 (1904), 10~18.
9) CR somm. Soc. Géol. France, 17 (1924), 181~182.
10) Tirigaku Nenpd, 1 (1933), 25~50.
11) Pet. Mit. (Erg.), Nr. 160 (1908).
12) Tirigaku Hyoron, 5 (1929), 1~15.
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Table II. Neo-Palididen.

[Vol. XIII,

Locality after 10-1 10-2 10-3 10—+
WITH RELATION TO SEA LEVEL :
L’Esterel, Monastérien Lutaux!® 064(?)
WITH RELATION TO RIVER, AS LOCAL BASE-
LEVEL :
Mosel, antecedent course Oestreich!® 17
Rhein, antecedent, course :
locality 1 v 2:8
7 2 v 13
4 3 4
Basin de la Ourthe:
Meuse Fourmarier!® 069
Ourthe v 078
Ambléve v 086
WITH RELATION TO DEPOSITIONAL SURFACE :
Le Crau Baulig!® 18

Table III. Regions of Isostatic Compensation.

Locality after 10-t 10-2 10-% 10—+
WITII RELATION TO SEA LEVEL:
Greenland, e-line:
Southeast Greenland Vogti? 12
Julianehaab v 076
Disco region 4 093
West Scandinavia, tapes line :
Oslo-Southland Tanner!® 21
‘Westland v 26
Northland 4 27
Troms % 25
West Finnmark y 21
East Fenno-Scandinavia, tapes line :
East Finnmark v 18
Kola v 13

13) Rev. Géogra., t.12, £1 (1924).
14) Zeits. Geomorph., 2 (1926), 185~159.

15) CR Cong. int. Géogra. Paris, t.2 (1933), £.1, 90~108.

16) Ann. Géogra., 36 (1927), 499~508.
17) 18) Skr. Sval. Ishav., Nr. 60 (1933).

(to be continued.)
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Table III. (continued.)

Locality I after 10-1 10-2 10-% 10-%
Carelia ’ Tanner . 14
Baltic v 16
‘West Sweden 7 20
Olonsay and Colonsay ‘ Wright” 0:60(?)
Islay t v 15(?)

Table IV. Epirogenic Regions.

Locality after 10-1 10-2 10-3 10-¢

WITH RELATION TO SEA LEVEL:
Atlantic coast of U.S.A,,
submerged shoreline D. W. Johnson® 070(?)

In constructing these tables, attention was directed (1) to mea-
suring the maximum gradient, and (2) to choosing such examples as
occurred during approximately the same lapse of time; at any rate,
the order of the length of time was made to be the same (say, 10° years).
In these tables, such examples as in which the direction of the maxi-
mum gradient is uncertain, are indicated by question marks.

The above table and the accompanying frequency diagram show
that the gradients are in the order of 10~ in the so-called orogenic
zones, 107" in the regions of “Neo-Paliiden,” 10~ in regions where
isostatic adjustment is now going on. For epeirogenic movements, mea-
greness of data precludes me from coming 4
to any conclusion. 0

If the total gradients during the sup- ¢
posed epoch are considered, and those  “ fstaste //\
examples covering longer periods are g
rejected, we shall then have a frequency £ [
curve for the orogenic zones as drawn &
with a dotted line in the accompanying o
figure. For other groups of crustal move-
ments the curves remain unchanged.

These results show us that shore-
lines, once formed in almost horizontal
situation, were afterwards so strongly

Epiregen ‘

10~

19) Geol. Mag., 8 (1911), 97. o
20) The New England-A_cadian Shoreline (1925), 299.
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deformed by crustal movement that some of them attained a gradient
of 10"%, The author cannot accept Y. Otuka’s opinion® that shorelines
were originally made with such a strong gradient.

Along the coast of Kii Peninsula, the author®™ found a recent
crustal movement with an average gradient of 54x107% This agrees
well with the result obtained above, and suggests the existence of a
kind of ¢ Flexurkiiste” in the region in question.

In Japan, where crustal movements in the order of 107* prevail,
it is rather difficult, not to say impossible, to find any indisputable
geomorphological traces of eustatic changes of level.

6. H M SE T o 4 K

WRETE 4 N B I

WEFEER I, TWIRE IR GRC BTG ICHN G 2 b @), HEHUH, & UMRINESE oS5 & HSETEE)
LR, zo gradient EZEDHE. chboMRoN, HARRIIRLIE LT 2R o
THY, zolod o34 L X VAR LI~ 30 TH 5. 2T 61 oWHIfizf+T
ARFIEMBICT L TR &, s&EIFFIE 10-2, Neo-Palididen #5ix 10-3, 74 v = 2 » — bl
10-% @ gradient 7R3 2 L3535,

b oflEMIE 1) ZoRKEIFOFEIHS ¢ EFRIETH Y 2) 20N Lawiizms
CEAKRETH 3. FiT LTHAHF LS AR THATS Y, ZEZRIE Lo (?) &
FHG TIERI L7z, BEATIZAEE 105 4R LT v i B, 2hi )V iBEwLoldRitL, Xz ofif
IKEEOET 2 Lic b2k x otiftoldf 2 disz i LTz e, 4 1 EofE Mo
oy o s M- ze Sicht s 28, %DﬂotouTﬁTm5 BB Eoofhait o bR sk
W3 2T fnv.

TEUITTHRIRZIGEA R I 2 b 0 Th 5025, Lo gradient (I REOHMEEETIC X 2
EHE~BEBENW LTS, (B NEF 20BN T—oT L order 3.2 & b M  FEW)
IRZGREL, KIFHZUREIEM 9 450 6 JRY 7 Jl oMRHre ket o~ 5 1,
Tz L odE» s 10-2 o 5 k% gradient b 3 & TR, &I Z D2 LT
& LTy, Neo-Palididen %, 74 ¥ = 2 v — il FRUEMAClL, *o%—Hic gradient
OWPHEILY, KL—o5s order IHEIRSIKWMP L TR bl wvaIiciy, 3L
(RGP RA L 2 5 2 LITHEETH 5.

I TIZ 1072 F—fETH 22> 5, oI TIiTHEME eustatic changes of level
OHITENEBIR TR ST . AT TEICH Lekif o order 342 <Taid ¢ ki, I
B G 2 D 3 C EXAHITIRITH 2 L w2 e RTL oL T 3.

21) An opinion expressed at the meetings of the Earthquake Research Institute
June 19 and July 3, 1934.

22) G. ImamUra, “Crustal Movements as indicated by an Elevated Shoreline near
Yuzaki, Kii Peninsula, Japan,” Proc. Imp. dcad., 10 (1934), 483~485.
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