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Abstract

keywords: Kinmen National Park, Guningtou, Coastal landform

1. Study purpose

The coastal landforms of Kinmen are very diverse. Investigation of those
landforms should contribute toward better protection and can be used in land planning
to make coastal landform a tourist’s attraction in addition to the famous Fukien
architectures and traditional communities.

This project studies Guningtou coasts in this first year with the following
objectives: field survey of coastal landform and coastal geology, sample collection and
laboratory analysis, to discuss the origin coastal landform and coastal geology, and to
evaluate the coastal conservation issues, in the hope to contribute in the local study and

tourism.

2. Study methods

This study performed field investigation of types and distribution of coastal
landforms with a focus on the distribution of so-called “mau-gong-shi”. Cliffs and
shore platforms were described and sediments on beach and intertidal flat were
investigated, in order to categorize all the elements of coastal landforms in the
Guningtou area. Rock and sediment samples will also be collected. This study
particularly paid attention to whether the coastal erosion is active or not.

Size analysis of the sediments on intertidal flat was performed. Samples of
so-called “mau-gong-shi” were studied by standard petrography and mineral
composition analyzed by X-Ray Diffractometry. Fe elemental analysis of samples of

laterite, plinthite and so-called “mau-gong-shi” were conducted by ICP-AES.

3. Important results
(1). The stratigraphy in the Beishan, Nanshan and Xiapuxia of the Guningtou area are
basically the same, and can be divided into three units. The uppermost unit is a laterite
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unit of 2 meters thick. In the middle is a red sandstone unit of 2 to 3 m thick, with
kaolinite in matrix and well developed plinthite cementation. The lowermost unit is a
reddish to brownish sandstone unit of fluvial facies, with kaolinite matrix and
somewhat stained by iron oxide. This unit is not entirely exposed and the total
thickness unknown but at least 5 m thick. In addition to cliff outcrop, this unit is also
exposed on shoreface at Nanshan coast and appears much more soft than those on
cliff.

(2). The cliff outcrops distribute along Nanshan and Beishan coasts, especially well
developed at Beishan. The Beishan cliff can be a good site for public education
purpose. On the basis of weathering on the cliff, plant coverage and the muddy flat in
the intertidal zone, the coastal erosion is no longer active. The cliffs in the Guningtou
area are believed to be relict landform developed in the middle Holocene. The current
slumping is due to weathering and gravity, not caused by wave erosion.

(3). The so-called “mau-gong-shi” is composed of quartz sands, kaolinite and other
clay mineral, and iron oxide. The plinthite on the cliff is made of red portion of iron
enrichment and gray-white portion of kaolinte and other clays. Those washed by
waves are composed of iron oxide and quartz only. It is interpreted that the origin of
“mau-gong-shi” is that iron first leached from the laterite on top into the sandstone
unit in the middle and form plinthite. The plinthite blocks were then fallen from the
cliff, and with clays gradually being removed by waves, developed a very porous
appearance.

(4). Many “mau-gong-shi” blocks are found on the intertidal flats at Beishan. It is
interpreted that those blocks were left there when the cliff retreated in the middle
Holocene when the sea-level was higher therefore wave energy stronger. Those

blocks now serve as natural wave dissipation blocks.

XII



4. Major suggestions
(1) Immediate suggestions
Office in charge: Kinmen National Park

The coastal landforms in the Guningtou area are very diverse. The National Park
may consider building a simple trail with natural materials at Beishan cliff for tourists
and/or local students, and install some panels along the trail to explain the geological
and geomorphological features. The “mau-gong-shi” blocks are best developed at this
site and the rock stratigraphy is also best outcropped. In addition, the oyster
aquaculture on rock stele is also a very unique activity of Kinmen. The National Park
may collaborate with local schools to host some outdoor ecological education at the

Beishan site.

(2) Long-term suggestion
Office in charge: Kinmen National Park

Many “mau-gong-shi” blocks occurred on the intertidal flat in the Guningtou
area. Those blocks served as natural wave dissipation blocks, effectively reduce the
wave erosion. Moreover, the dominance of muddy sediments on the intertidal flat
indicates that the wave energy is already minimal. There is no need to build more
levee or artificial wave dissipation blocks in the area.

The coastal zone of Guningtou developed under combined influences of
geology, weathering, Holocene sea-level changes and coastline configuration,
forming very unique landforms as well unique oyster aquaculture on rock stele
activity. The area was under military control before, thus preserved in good condition.
This study suggests that minimal development should be maintained along the coasts
of Guningtou. No “development” is necessary other than the traditional oyster

aqua-farming and adequate tourism.
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& P [Fs(mm)|  P#l P#2 P#3 P#4 P#5
05#  4.000]  56.60 28. 60 21. 40 16. 80 17.80
10| 2.000[ 204.60 63. 80 7.00 .00 24. 40
184  1.000[ 246.80| 169. 40 7.20 .00 57. 60
= 35#|  0.500] 650.80] 555.40 11. 60 15.00[ 105.00
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| 120#] 0.125] 102.60[ 270.80| 288.20| 556.80| 334.00
230%  0.062 6. 20 7.40| 115.00{ 161.40| 111.40
-2304| <0.062[ 194.00 76.80] 800.20[ 791.60[ 920.80
Total 2775.20] 3899.70[ 1311.20| 1600.90 1678.00
05#|  4.000]  2.04%  0.98%  1.63%  1.05% 1. 06%
104 2.000  7.37%  2.19%  0.53%  0.37% 1. 45%
) 184  1.000[  8.89%  5.82%  0.55%|  0.50%  3.43%
§ 35#  0.500] 23.45% 19.09%  0.88%  0.94%  6.26%
5» 60#  0.250] 47.33% 59.71% < 4.62%  2.83%  6.38%
3 1204  0.125|  3.70%  9.31%  21.98% 34.78%| 19.90%
2304  0.062]  0.22%  0.25%  8.77% 10.08% 6. 64%
-230%] <0.062|  6.99%  2.64% 61.03% 49.45% 54.87%
- 05#  4.000] 97.96% 99.02% 98.37%  98.95% 98.94%
§ 10| 2.000[ 90.59%  96.82% 97.83% 98.58%  97.49%
© 184  1.000[ 81.70%  91.00% 97.28% 98.08%  94.05%
= 35#|  0.500] 58.24% 71.91% 96.40% 97.14% 87.79%
55 60#  0.250] 10.91% 12.20%| 91.78%  94.31% 81.42%
§ 1204  0.125|  7.21%  2.89%  69.80% 59.53% 61.51%
;g 2304  0.062]  6.99%  2.64% 61.03% 49.45% 54.87%
® | -230¢] <0.062] 0.004 0.004 0.00% 0.004  0.00%
Bl Firmip s
#2. R Fam P B LT RP R
#3. R FaEe PR
B4, R AR Y B ATR PR
5. RiTBPM
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AP ERFRENE (-) 7 RES L

22-3: A LEARCI X ICP-AES4~ % A $7&E

) ) m%@s KA | s %%ﬂ%m%

Ko | REEHE | AHE Rt | R 7Rk R
(ppm) (mg/kg)

Km#08 34.46 50.5310 40.1784 69962

A K Km#07 35.32 50.0000 39.9744 70594

Km#06 33.97 49.8509 39.1834 66354

By Km#05 96.76 55.3499 36.9631 197961

Km#04 84.44 50.5273 36.9576 157680

Km#03 46.58 50.6692 37.3469 88145

C A& Km#02 27.51 50.4339 36.5938 50771

Km#01 30.43 49,9528 37.0165 56267
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