Topography of the Liao-Tung Peninsula

Sadajiro TsucHIDA

General Description

The backbone range of the Liao-tung Peninsula runs northeast to southwestward
and consists of part of the mountain range running in the Sinian direction*
(R. PumPELLY).D** The shape of this peninsula is controlled by geologic struc-
ture. Since it deviates somewhat more to the north than in the Sinian direction
proper, it is called the “Liao-tung direction.”® The area has been investigated by
many geologists3~1 whose results have already been published, according to
which granite, gneiss and quartzite predominate in the peninsula. Especially, the
Sinian Ta-ho-shang-shan series!® is distributed extensively in the beginning and
terminal parts of this peninsula. No Tertiary sediments are found there, and the
only Quaternary sediments are peat®®, which contains Nelumbo sp., and terrace
gravel which is distributed sporadically. Fossils that are useful for age determina-
tion [index fossils] have not yet been found in the strata.

Here and there in this region, erosion surfaces exist which truncate the com-
plicated geologic structures. These surfaces were once recognized as the ultimate
plane of the eroded topography, which was called the “Liao-tung peneplane’.13:3%

The existence of an erosion surface in the Liao-tung Peninsula has already been
reported by several geologists, namely Hanzé6 Murakami® (1915; p. 3, 8, 12),
Otoji Aojr® (1924; p. 3, 5), Susumu MatsusurTa® (1930; p. 2), Toshio OTan'®
(1933) and Heiichi TAkEHARAS® (1934). It was also reported by students of
topography, such as Jji HANA'™® (1928) and Masahide Kajivamal® (1932). The
writer and the late Zenkyd IMaMURA®® investigated the erosion surfaces in the
northern part of the former Kuan-tung Province under the kind direction of
Dr. Riuji Expo.

BLackwELDER?® (1907; p. 86) once stated that “the topography of the preced-
ing cycle was so completely removed that the original topographic forms were not
preserved.” However, remnants of an old flat surface came to be known by each
of the investigators described above.

* In the direction of China.
** Numbers in parentheses designate corresponding references at end of translation.
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1. Analysis of the erosion surfaces

It became clear that three planes had devoloped on the Liao-tung Peninsula,
as a result of investigating the detailed classification and history of the topographic
forms. Among these forms, the relatively complete surface of the P’i-tzu-wo pene-
plane, which is situated in the lowest position, 20 to 50 m above sea level, is
preserved. The Kuang-ning-ssu peneplane exists 120 to 300 m above the P’i-tzu-wo
peneplane, and is much more dissected. At the highest altitude, 300 to 400 m
above present sea level, remnants of the Ping-shan peneplane, which occupies small
areas, are distributed sporadically.

Using all 1:25,000 topographic maps (52 sheets), the author compiled restora-
tion maps, with 50 m contour intervals, in which valleys 250 m wide are “‘buried”
[E.N.; literal translation; probably meaning an imaginary topography for the
purpose of coordination assuming that all valleys are 250 m wide and are filled
with sediment]. Referring to these restoration maps and the geologic map,®
27 planes, cach with remarkable features, were selected.

The 27 planes selected were divided into squares, 4 km per side, and several
methods of geomorphometry were employed for each plane. For convenience,
arcas are designated a, b, c, etc. (see I'ig. 1).
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Fig. 1. Distribution Map of Measured Areas.

Prior to measurement, this region was divided into two parts, eastern and
western, because each erosion plane included in the area to be measured is dif-
ferent. In addition, erosion surfaces are sometimes different, even if they were
subjected to the same erosion during the same period. TAvama?? indicated the
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following four causes for differential erosion; (1) difference in lithology, (2) differ-
ence in the stratigraphical sequence, (3) difference in meteorological conditions
(especially in the amount of rainfall) and (4) inclination of plane.

Remarkable differences in this region are seen in lithologic features. Gneiss
occurs extensively in the eastern area while Ta-ho-shang Shan quartzite crops out
along the coast in the southern part. In the western part, Sinian and post-Sinian
sedimentary rocks predominate. The rock formations of the western part and the
gneiss group of the eastern part contact unconformably,® and by thrust®® and
normal faults. Consequently, the boundary line between these two rock groups
was applied as the dividing line of this region, that is, between the eastern and
western parts. However, Ta-ho-shang Shan and the area cast of it were included
in the eastern part, because it was found that the characteristics of the surface are
similar to those of the eastern part when referring to a restoration map with a
50 m contour interval.

According to investigations on the structure of this region by Hanzd Mura-
kAML? Otoji Aojr,® Susumu MaTsusniTa,” Mitsuo Nopa?® and others, the
region had been subjected to moderately complicated faulting and folding. How-
ever, since the movements were old, they may not be shown directly by topo-
graphic features at the present time. These were not recognized in the field work.
Juji Hanar'® states that any faults that truncated and displaced the dissected
planes after their formation were not found either (see Hanai, 1928 and 1933,
p. 358 and MartsusHiTa, 1930 p. 5).

It is assumed that the amounts of rainfall in these two areas arc approximately
the same because of their proximal location; therefore, as already described, this
region was divided into eastern and western parts according to lithology alone.
(see Fig. 1).

A. Erosion surfaces of the eastern part

1. Classification of planes according to length of contour lines

Gneiss is predominant in the eastern part of this region, except for several small
areas. However, classification was made assuming that all arcas were the same.

It is thought that these areas were very flat at the time the Liao-tung peneplane
was completed. If this is true, it may be assumed that this plane was subjected to
the same degree of dissection at the same time. If there are several planes in this
region, it may also be assumed that the older plane was subjected to a higher
degree of dissection than the younger plane. Therefore, if the degree of dissection
(r,) of each plane is measured, the number of planes and the relationship between
new and old planes may be estimated.

As one method, the author measured the length of contour lines. If the condi-
tions for erosion, except for the time factor, are the same throughout all areas, the
length of the contour line in the unit area indicates not only the density of the
valleys, which represents the degree of dissection, but also the degree of inclination
of the surface formed during the same period in each area of measurement. Two
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methods were adopted for measuring the lengths of contours. One, restoration

maps with 50 m contour intervals were made for the whole area, and the le
of the contour lines included in the measured areas, 4 square km, which

ngth

was

determined previously, was measured during each stage of restoration; in the
other method, the length of contour lines was measured from restoration maps
which were made using a 10 m contour interval. The width of the valley buried

during the restoration work and each stage of restoration are as follows:

The present topography .......... . .. Ist stage (I)*
p pography g

Topography in which valleys 200 m wide were buried,
on the basis of the present topography
Topography in which valleys 400 m wide were buried,
on the basis of the 2nd stage
Topography in which valleys 600 m wide were buried,

on the basis of the 3rd stage............... ... . ... .. 4th stage
Topography in which valleys 800 m wide were buried,

on the basis of the 4th stage .. ......... ... ... ... ... .... 5th stage (
Topography in which valleys 1,000 m wide were buried,

on the basis of the Sthstage ............. ... .. ... ... .... 6th stage

................... 2nd stage (1I)

........................... 3rd stage (1II)

(IV)
V)

/

(VI)

The results of measurement using the restoration map with a 50 m contour
interval are given in Table 2. The meanings of the symbols used in these tables

are as follows:

S.R. ... Stage of restoration
2 cesaeas Sum of contour lengths in each measuring area (unit km).
B3 & amiins % Value of 2 divided by the measured area (16 sq. km), namely

the average length (km) of the contour in 1 sq. km in each area.

A issona Difference between r; in each stage and its following stage of
restoration; (I r;—II ry), (II r,-III 1), (III r\=IV 1)), (IV r—
V), (Vr—VIr) and so on.

T e Do Difference between r; in each stage of restoration (I to V) and ry
of stage VI. (Exponent of dissection)

ah ...... Absolute height of the highest point in the present topography in
each area (unit m).

mh...... Mean height in each area (the longest contour within each area
in the present topography) (unit m).

my ...... Mean value of r; for all stages (unit km).

my ...... Mean value of r, for all stages (unit km).

Mg oonnn. Mean value of A for all stages (unit km).

LC...... Rocks which constitute the foundation of each measured area (sce

references 3, 5, and 8).
G—gneliss Ss—sandstone Q-—quartzite Sh—shale
Ls—Ilimestone Cg—conglomerate Ssl—-siliceous slate

* Roman numerals used in tables designate each stage.
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a. Classification by r;.  The value of r; obtained in this work is related to the
density of valleys, representing the inclination of each stage of restoration. Clas-
sification of each measured area by the density of the valleys represented by r, is
shown in Tables 3 and 4. In these tables, the values of r, for each stage of restora-
tion are arranged in order of size, where § is the difference between adjacent
stages. The fact that § is almost the same for any group of areas means that r;
changes gradually, and that the areas are included in the same plane. On the
contrary, the fact that § suddenly shows a large value means that those two areas
are included in different planes and the boundary is 4. In Tables 3 and 4, these
points are marked by bold lines (called transformation points).

Looking at Table 3, a boundary line can be drawn between the plane of the
sixth rank and the plane of the seventh rank in the order of dissection.
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Fig. 2. r; (10 m contour map).
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Table 3. r;, 0 (10 m contour map).
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Figure 2 was plotted using the value of r; given in Table 3 as the ordinate and
the stage of restoration as the abscissa. The figure shows that the six areas (group 1)
that were advanced in dissection are different from the other ten areas (group 2),
according to the shape of the curve. As described later, group 1 is a remnant of
the Ping-shan peneplane and group 2 is part of the Kuang-ning-ssu peneplane.

Table 4 was compiled by arranging the values of r, derived from the 50 m
contour map in order, beginning with the largest value. Transformation points
were determined in the same way as previously, and the areas were divided into
three groups.

From the results given in Tables 3 and 4, the twenty areas can be divided into
four groups, each group belonging to a peneplane.



ry, 0 (50 m contour map).
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Table 4.
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i-tzu-wo peneplane
Let r; of stage VI be the inclination of the original

topography, assuming complete restoration of the original topography in the case

5

.. Kuang-ning-ssu peneplane

.Ping-shan peneplane

5 15185, Bo e

u, 1, V.
f,g h

Group 1: ta....Ta-ho-shang Shan monadnock

Group 4: b, c,e, m,p,a,q,1,d, n....
b. Classification by r,.

Group 2
Group 3






