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ABSTRACT : The weathering characteristics of periodically submerged sedimentary rocks in the
Sayeon dam, Ulsan was examined by field work, electron probe micro-analysis, X-ray diffraction, and
X-ray fluorescence spectrometry. Analysis of fracture zone and exfoliation showed the submerged
sedimentary rocks have undergone severe mechanical weathering. Mechanical weathering in the
water-rock interface accelerated chemical weathering, such as dissolution and alteration of the most of
minerals except for quartz in the weathering zone. The dissolution of carbonates specially calcite, is
remarkable creating the cavities, whereas formation of minerals including clay minerals is not active.
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The sedimentary rocks have been periodically submerged for a certain period of time, and have

repeated freezing and thawing. This mechanical weathering favored

infiltration, which accelerated

mineral dissolution. The high content of easily soluble carbonate of the sedimentary rocks is likely
the major cause of intense chemical weathering. The dissolved elements within the infiltrated water
interrupted the occurrence of clay and weathering minerals, and expend fractures by infiltrated water

accelerated weathering process.

Key words : submerged sedimentary rocks, weathering zone, calcite, dissolution, weathering mineral
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Fig. 1. Geological map around Sayeon Dam. Il : Bangudae Petroglyph.
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Fig. 2. X-ray diffraction patterns of periodically submerged rocks (randomly
oriented). T1 and S19 are non submerged rock samples.

M= wedddie g FRE
= s B 3G e F
2] $go g syt ddaa, A9
= U2 A= @dol A} (Fig. 4A), F
g geldds Boln al(Fig. 4B), ¢4
2
2

sz S50 Ak =P ¢A v
AE 938 F84L

A7 #do] ol Fe

FHAE B} e dHzztom HA B4
Atk #4944 Fo A= A= AgEe
& mm 379 BN G FTF TFHT
T3 A M9 2 Aol Be FEn Al
3L o} vermiforme] FxAS HA
THFig. 4C). 28y T2423 HoJde &
AelAes vnd FgAEr JiHoz oksjch
(Fig. 4D). o] o] ¢AEo] zed sz AL
b AAR, ¢H] BTt FUtste Bo] ¢4



, +
L

S0, 00p

Fig. 3. Backscattered electron images of calcite.
(A) Calcite grain (Cal) surrounded by albite (Ab);
(B) Calcite (Cal) occurred together with biotite (bt)
and orthoclase (Kf).
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Fig. 4. Photographs of rock texture by

cEDTE AR

mechanical weathering. (A) Mechanical weathering observed on the

relatively high calcite composition rock; (B) Exfoliation of rock in the rock with high content of clay
minerals; (C) Vermiform texture in the rock with large calcite grains; (D) Weathering texture on the

hornfels rock.
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merged rock fragment showing unweathered (bluish
gray), weathered (pale brown) and very weathered
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Fig. 6. Backscattered electron images showing weatheriang textures of submerged rock. (A)
Weathering texture of low carbonate rock (B111901); (B) Weathering texture of rock with large
calcite grain (B111902); (C) Texture of weathering area; (D) Texture of very weathered area. Kf
= orthoclase; Ab = albite; Qz = quartz; G = goethite; CV = cavity by dissolution of minerals.

Table 1. Chemical analyses of each weathering zone on the water burial and non water burial rock
fragments (wt.%)

L-UW L-WT L-VW H-UW H-WT H-VW
Si0, 55.83 65.17 65.02 39.39 49.65 61.39
AlOs 12.90 14.52 14.28 8.25 11.03 13.03
TiO, 0.56 0.65 0.62 0.25 0.39 0.57
Fe;03* 4.87 5.20 5.34 2.59 3.99 5.67
MnO 0.16 0.26 0.18 0.34 0.23 0.43
MgO 4.09 3.71 3.42 3.30 3.82 3.56
Ca0 7.18 0.51 0.49 22.04 13.06 1.70
K.O 2.92 3.14 3.14 1.16 1.81 323
NaO 3.14 3.98 3.94 2.59 3.09 3.75
P>Os 0.22 0.23 022 0.17 0.20 0.25
L.O.I 7.81 2.45 2.90 19.50 12.42 7.30
Total 99.17 99.82 99.54 99.47 99.68 99.89

L-UW: unweathered zone of submerged rock (B111901), L-WT: weathered zone
L-VW: very weathered zone, H-UW: unweathered zone of non submerged rock (S19)
H-WT: weathered zone, H-VW: very weathered zone

“Fe content as total Fe:O;
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Fig. 8. XRD patterns of each weathering zone on the submerged rock (L)

and non submerged rock (H).
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Fig. 9. Change of mineral composition on each
weathering zone. (A) Submerged rock; (B) Non
submerged rock.
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Table 2. Mineral composition of each weathering
zone based on the XRD analyses

L-UW L-WT L-VW H-UW H-WT H-VW

Albite 252 342 334 165 219 348
Orthoclase 105 139 177 5.8 76 103
Mica* 132 128 107 54 75 136
Chlorite 70 73 5.7 39 4.7 6.5
Calcite 212 07 0.7 560 382 1.1
Quartz 230 31.0 318 124 201 338
Sum 100.1 999 1000 100.0 100.0 100.1
Symbols are same as a table 1.
*Mica includes biotite and muscovite
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