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A Geomorphological Quantitative Study on
the Huatung Coast of Eastern Taiwan
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ABSTRACT

The purpose of this paper is to analyse the characteristics and devef
lopment of the cdastal area lying between Hualien and Taitung, In order
to study the complexity of both the coastline and the drainage basins, it
is necessary to use the results of quantitative methods and beach sand
analysis ( 10 figures, 6 tables and 12 photographs ) apart from numerous
field works,

(1) From geomorphological points of view, the coastal area under
study may be classified into six different drainage districts, Two of them
belong to depositional coast; another one belongs to erosional coast; and
the rest of them are transitional type.

(9) The area under study totals 756.72 sq. km,, the shoreline 151.9
km, the length of the rivers 1164.9 km., the river density 1.54 km/km?
; the average altitude of the area is 330 m, the average slope 21°20',
and the average difference in relief per square kilometer 341m.

(3) A summit level of the area shows that there are all together
seven sub - ranges diverged from the Coastal Range, They appear as echeloh
structure which has a strike different from those of other mountains in
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(4) The submarine topography along the Huatung coast is a very in-
teresting feature, There are narrow continental shelves between which
drowned valleys deeply cut into the continental slope. Here, the shelf
edges occur at—100m, and continental slope dips into the abyssal area at
an average of 30°, suggesting the existence of a fault,

(5) The beach sand in this area are mostly supplied by rivers; the
Md¢ of the grain size is-(.51~1.56 ando¢ more than (,46. The direc-
tions of sand drift may be observed from the gradation of grain size.

(8) Two distinct steps of marine terraces can be found continually
along the coast, correlated at 10-20m and 30-100m respectively. The lower
one, similar to the raised wave-cut benches with an elevation of 2m, has
almost the same heigt throughout the study area. This implies that recent
eustatism are progressing with equal amount. Yet the upper step,similar
to those scattered terraces of higheri elevations, has spatial variation
in altitudes, showing that there have been irregular uplift phenomena,

(7) Other coastal landforms such as wave- cut benches, sea caves,
notches, solution pans, balance rocks, beach rocks, cusps and gorges are
also abundant. This indicates that the coastal area studied has a poten-
tiality of developing a tourism corridor, with Pahsientung and Sanhsientai

as two important centers,
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10 |20 88 3.84 06| 30| 62| 6 6,40 1.28 1,82 | 1,03
K |11 |21 882 9,08 1.6 45| 13.5| 13 5.68| 2,02 1,49 | 1,04
12 |#ntEEis 3.32| 1.8 1.5| 3.5| 5 1,84 221 1.05 | 0,70
w |13 |2ne 3.32 2.5 1.4 22| 2 1.33| 2,37 0.66 | 1,10
14 |BRA 4.44| 0.8 33| 7.3 4 555| 135 164 | 1,83
15 |24 3% 1.68] 1.0] 1.8 20| 2 1,68 0,93 1,19 | 1,00
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iz | 65 |ERmR|149.60] 4.4[30.6| 242,8| 194 | 34,00 489 | 1,62 1.25
66 |an B & | 1.%0] o0.6] 1.4/ 22 2| 3.00 1.29 1,22 1,10
w |e7|m @], 404 1,9 3.2 7.0 6 2,13 1.26 1,73 1,17
68 | &k & | 2.9| 2.5 1.2| 2.5 3 1,18 2.9 0.86 0,83
69 [+ B ®| 5.92| 05| 4.2| 84| 4| 11.84 1,41 1,42 2.10
70 {E@ | o0.76| 0.7[ 1.4 14| 1 1.09 0,54 1.84 1,40
71 |EmE o0.92] 0.4] 1.2 1.2] 1 2,30 0.77 1.30 1,20
72 |1 B ®| 2.28] 0.5 3.0 50| 3 4,56 0,76 2.19 1,67
3|l ®| o.8| 02| 20/ 20| 1 4,40 0,44 2,27 2,00
74|l =& 1.8 0.2| 3.4/ 43| 2 9.00 0,53 2.39 2.15
75| 5@ 244 19 1.7 1.7] 1 1.28 1,44 0, 70 1,70
76| @] 3.8 03| 42| 7.5 5| 12,67 0. 90 1,97 1,50
77|”R  ®&| 2.36] 0.7 2.0 40| 3 3.37 1,18 1.69 1.33
8| &| 5.9 09| 5.4 80| 5| 662 1,10 1.34 1,60
7988 = | 3.16] 1.1] 3.0 49| 3 2. 87 1,05 1,55 1.6
8o |lin  m| 18] 04| 30l 49| 2| 460 0.61 | 266 | 245
81|#8 w & | 5.44| 1.1] 4.4 88| 6| 4.9 1.24 1,62 1.47
82 |#wmmm | 1.88| 1.5] 06| 06| 1 1,25 3.13 0.32 0.60
83w ®| 3.24| 03| 5.0 66| 5| 1080 0.65 0.19 1.32|
84| & 1.44] 15| 2.9 29| 1 0.9 | 0,50 2,01 2,9,
85 |F & ®| 3.28| 0.2] 3.8] 50| 2| 1640 0.86 1,52 | 2.50
& |86 |R & &| 2.56] 08| 1.8 34| 3| 3.2 1,42 1,33 1,13
|87 |% ®| 29210528 50| 3 5,84 1,04 1,71

1,67
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2,19 152 ] 1.25

# |88|x #| 65| 04| 30| 100| 8 16, 40
89|A M &| 3.44| 16| 24| 44| 5 2,15 1,43 1281 0.88
%|% F ®| 1092 1.8| 5.0] 180 16 6.07 2,18 165 | 1,13
91|A m ®&| 4.84| 36| 20| 25| 2 1,34 : 0,52 | 1,25
g |92|mesmw| 5.40|-11| 46| 96| 7 4,91 1,17 1,78 | 1.37
93 |mh M ®| 4.32| 13| 20 7.0f 7 3.32 .16 1,62 | 1,00
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3. WEFGEA= Sop . ERFHEA = T
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£2 HHAKBBHBBEHAUR
' W | R B FigR WETHYE| HNEE |[9kE .
?ﬁéﬁ (km®) | (km) | Ckm) |22 8 (km) | (km/km? )| (km) [ ™ &
# x| 83.68] 256 129,20 142 3,27 1.54 | 0.91| mE1
H ® | 106,00 11,6 203.50] 200 9,14 1,92 | 1,02
WOk 7472 26,3| 104.70{ 86 2,84 1,40 | 1,22
B & | 245,56 55,5 335,90 29| . 4.42 137 | 1.41
B OR | 149,60 4,4] 242,80 194 34,00 1,62 | 1,25
® ®| 97.16 28,5| 148,80 108 3,41 1,53 | 1,38
2 756,72 | 151,9{1,164,90]| 969} 4,98 1,54 | 1,20
£3 NHEESREBESBRGBEOREANET
e P s K FYPI IRSY Y VO R AP P ﬁg 2
: (m) [ (m) _
1 1 0 0 |—1,34]—0,24[—1,94{—1;29{0,85| 1, 47| 720922
w2 100 100 |—1,60| 1,58|—3.55/—0.99|2.57| 0.24| HEHBA BOENES
3 100 200 [—0,16] 0,94{—0.85[ 0,05(0,90| 0 23|1L55°WHRIBHLRR
| 4 100 300 [~0,38] 1.24|—3.17]—0.97|2,21| 0 27| ALK '
5 100 400 |—0.27] 1,16|]—2.02| —0.43|1.59|—0.10
®l 6 100 500 | 0,10[ 0,48{—0,70]—0,11{0,59|—0.36
7 100 600 | 0.25| 0.,55|—0.250 0,15|0,40[—0,.25
of| 8 100 | 700 |—0,68| 0,37|—2,00{—0,85[1,19|—0, 14| %L S WRIBHE
Ity —0,51| 0.76]—1.81|—0,53[1.29]1 0,17| &
1 0 0 | 075 1,55/ 0,05 080,75 0,03] 720921
2 100 100 |—1,28(—0,49|—1,77} —1,13|0,64| 0.23| k277 S
| 3 700 800 |—0.53| 1,09y—1,52{—0.02|1.31] 0.24| S12°E REBRLRE
4 100 900 |—0,99|—0,31|—1,61|—0,96]0,65| 0.05| FME®EK.
5 100 | 1000 1,58 2,14 0,47 1,31f0,84(—0.33
6 100 | 1100 |—0,72|—0,20| 1,52|—0.86|0,76|—0, 18
7 100 | 1200 | 1,48 1,96 0,46 1,21/0,75]—0, 14
8 100 | 1300 | 0,19 1,31[—0,63| 0.34/0.97] 0.15
=1 9 100 | 1400 1--0,02| 0,39]-0,80|{—0,21]0,60|—0,30
10 100 | 1500 | 0,34 1,34|—0,31| 0.52/0.83] 0,22
iy 0.08| 0.8 041 0,10/0.81[ 0,01 ,
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#3 (#)
"1 0 o] o.8| 1651002 o0 82[0, 84—0_04]720022
2 100 100 1,73| 2.11| 0.96| 1.54}0,58—0.33| &% 203t WT/EA
w3 100 200 1,55 1.90| 0.68] 1,29|0.61|—0_ 43|mOAEMED 204 B
4 100 300 1,60 1,97| 0,68 1.33|0 65—0 42| S22°E mMEHKT AR
5 100 40| 1,80 213[ 1,08 1. 61|0 53|—0, 36|mEHEK
6 100 500{ 1,82] 2,13 1,18] 1.66|0, 48(—0 33
7 100 600| 1,48] 1,93 0.44] 1.19/0,751—0.39
8 | 1600| 2200 o0.8)]| 1,82 0.03] 0,930 9| o014
9 00| 2300| 1,69 2,00 0.8| 1.45|0,56(—0,43
10 100 2400| 1.81| 215| 1,15 1.65(0,50—0,32
| 11 100 2500 1.69] 1.98] 1,10 1 54f0, 44]—0, 34
12 100 2600| 1.8 221 1,22} 1,72[0,50]—0.34
Iy 1,56| 2.00| 0,78] 1.39]0,61{—0, 30
1 0 o| 1,57 1,89} 1,50 1.70{0,20 0,65 720922
| 2 100 . 100| 1,44 1,85| 0.85| 1,35|0,50|—0,18) & Hit 1l S5°W RIE#M
‘ 3 100 200| 1.,43] 1.85] 0.75| 1.30]0,55|—0, 24|35 R H B HREX
4 100 300 1,40] -1.82| 0,68 1.25|0,57|—0, 26
it | B 1,46 1,85 0,95 1,400, 46|/—0, 01
1 0 ol 0.30] o073 0,02] 038 036 0 22720923
2 100 100{ —0,49] o0, 18|—1.60] 0,71|0.89| 1.35|HG#HMNISCE F1¥
3 100 20| 0,23 0,.82]—0.57| 0,30} 0,70 0, 10|%3: R MR R
#®| 4 100 300 0,19 0,44]—0,32| 0,06| 0, 38/—0,34
5 100 400| 0.14] 0.46/]—0,79] —0,17| 0.63}—0,49|Md (H% - E50FH
6 100 500| —0,37| 0,22]—0,91| —0,35] 0,57 0,04 S8
7 100 600 0.27] 0,96[—0,22] 0.37|0,59] 0,17 Py, (%84 B
8 100 700 0.20| " 0.48|—0.40| 0.04| 0, 44|—0,36| P,, (%5 84 HAHLH
9 100 800| 1,88 2,22| 1,50 1,85}0.36/—0,08M (ZFign)
10 100 90| 1,95 2.4 1,06/ 1,73]0,67|—0,33 _ Pt Py
11 100| 1000 1,54 2,29/ 0,03 116|113 0,34 Tz
12 100| 1100| 2,10 2,48 1.62| 2.05/0 43|—0, 12| (Es=EE)
13 100| 1200| 1.95| 2.34] 1.52| 1,93|0.41—0,05 Pe, — P14
14 100 1300| 1,70 2.08] 1,02] 1.55|0,53—0,28 2
15 100 1400f 1.85] 2.22] 1,20 1.71]0.51—0,27|¢ (EBHRH)
16 100 1500 1.86] 2.23| 120 1.72|e,52[—0,27] _M—Md
17 100| 1600| 1.72| 2.10{ 0.80] 1.45|0, 65 —0, 42 N
18 100 1700| 1.25| 2.15}—0.70] 0.73]1.43] 0.36| ¢ (BHPHE)
- 19 10| 1800| 1,55 208 0,40 1.24|0.84—0,37 = log L
F| 20| 10| 190| o7| 1.45| 0,10 o0.78|0.68 o0 12 )
21 1001 2000| 1.60] 1.97| 0.8 1.40/0,57]—0.35|D (MPHE > HEr
22 100} 2100 1,37 1.9]| 050 1.20]0,70{—0,24 mm)
23 100 2200| 1,06 1,75| 021| 0,98(0,77]—0.10] _ 1 _
24 100{ 2300| 1.03] 1.73] 0,04| 0.89}0,85/—0,16 T 29
25 600| 290 1,13} 1,75 0,29] 1.02[0,73—0 15
Ty 1.12| 162} 037| 1,05/0,63 0 06
| 1 0 0|—201| 0,94-3,53| —1.30|2,24] 0,32| 720923 .
Bl 2 100] 100| 1,52 2.02| 0.79| 1.41]0 62|—0_ 18|Es45EL S14°W FaiE
#1 3 100 200 1,07[ 1.77| 0.21| 0,99]0,79|—0,10|%3 R BB rIES A
B 4 100 300 1,79| 2.22] 1.08| 1.,65|057|—0, 25
Ot 5| 100| 400| o0.42| 1.60| 0.01| 0.81|0.80 0 49
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x| 6 100 500] 0.14] 1,36[—0.88 1.24]1,12| 0,98
@ 7 100 600| 1.66] 2.24] 0,28 1.26|0,98|—0, 41
#| 8 100 700{ 0,21 1.70{—0.68] 0.51{1 19 o0.25
‘?§ Ty 0,60{ 1,73|—0.34] 0.82(1.04| 0,14
1 o|  o|—1,24]—0,75—1,78|]—1.27} 0, 52| —0,06| 720924
gl 2 100 100|—0,49| 0,02|—0.96]—0.47| 0,49| 0.04|REE b= HiNEM ¥ &
3 100 200{ 1,10 1.69] 0,16 0,93[0,77|—0, 22| b+ B ERM K ZHEHE A
4 | 100| 300|—0.37| 0,54|—0.92{ 0,19)0,73| 0 77|HERIX
5 100.] 400| 1.20] 1,80 0.33] 1.07]0,74]|—0.18
6 100 500(—0,36| 0,17| 0,81|—0.320,70 0,16
7 200 700{ 0.30] 1,78|—1.35( 0.02{1,57|—0,05
8 100 soo| 1,17 1.83| 0,38] 1,11)0 73|—0.08
9 100 90| o0,40| 1,54{—0.35| 0.60/0.95| 0,21
o | 10 100 | 1000|—1,10|—0, 40|—1,86|—1, 13| 0,73|—0, 04
1 200 | 120| 1.20] 1.90| 0.33| 1,14 0 81{—0, 07
12 100 | 1300] 1.40| 1,96/ 0,33 1,150 82{—0,30
1371 100| 1400] 0.35] 0.91f 0.04f 0,48 0,44| 0.30
14 100 | 1500|—0.59|— 0.04|—1,55| 0, 80j0,76| 1,83
15 100 | 1600|—1,27|—0.40{—1.90|—1.15/0.75| 0,16
7R 1 0.11| 0.84| -0.66] 0,22/0,77| 0,16
1 0 o| o.55] 1.29| 0.17| 0,73| 0,56 0.32|720926
wml o 100| 100 o42] 1.33| 0.08] 0.71] 0.63] o0, 46|smEprREN W F1
| 3 100 200|—1,50]—1,09{— 1, 94|]— 1, 52| 0, 42| 0, 05 | BE#R % AR 1A FEERIX
4| 1100| 1300]—0.05 1.39|]—1.30| 0. 05| 1.35{ 0,07
% - |—o.15] 0,73 o0.75| 0.01] 0,74] 0.20
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% @ 156|200 078 1,390, 61[—0,30|12 %% ERLFY - R BEEE 2600 AR o
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g A 1.12/1.62 0,37] 1.05[0.63] 0,06]25 S@WEANE Y » HEHE 2900 2R o
Faan  0,60[ 1,73] —0.34) 0.82|1,04] 0.14| SmWEAMTY » RERE 700 AR o
£ # o.11|0.84-0.66] 02210, 77| 0,16|15 %@y EREELy » 1 HEME 1600 2R o
e #—o0.15/0.73] 0.75] 0,01/0,74] 0.20| 4E@BYEXREY » B EBE 1300 2R o
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32—2| 10 10 | 1.33}2.06| 0,38 1.22|0,84~0,13
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