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Geochemistry of Surface Sediments near the Nakdong River Estuary:
Chemical Weathering and Source Rock Composition

Young Ji Joo*

Maijor of Environmental Earth Sciences, Pukyong National University, Busan 48513, Republic of Korea

Abstract: Characteristics of riverine sediments entering the marine realm reflect the geology, geography, topography, and
climate of the drainage basin. Chemical weathering in hinterland is known to play a significant role in regulating
atmospheric CO, levels. This study examines the intensity of chemical weathering and the composition of source rocks of
surface sediments near the Nakdong River estuary on the southern coast of the Korean Peninsula. The degree of chemical
weathering of the study samples is relatively low to moderate (average Chemical Index of Alteration=68), and the
weathering trend inferred in the A-CN-K diagram suggests that the source rock composition is close to the average upper
continental crust. It indicate that the source rock composition represents a mixture of the Mesozoic granitoids and the
Gyeongsang Supergroup distributed in the Nakdong River drainage basin. The surface sediments exhibit fractionated
chondrite-normalized rare eath element patterns and negative Eu anomalies, again similar to the upper continental crust.
Comparison of our result with data from global estuarine sediment and large rivers in Korea allow us to parse the
potential impacts of geology and topography on chemical weathering in watersheds.
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Fig. 1. Sampling points of the studied surface sediment off the southern coast of the Korean Peninsula



and Young, 1982), Chemical Index of Weathering
(CIW; Harnois, 1988), Plagioclase Index of Alteration
(PIA; Fedo et al., 1995), Ruxton Ratio (R; Ruxton,
1968; Chittleborough, 1991), STI (Silica-Titania
Index, de Jayawardena and Izawa, 1994), V (Vogt,
1927), Weathering Index of Parker (WIP; Parker,
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Table 1. Summary of chemical weathering indices selected for this study

Change in the value with

Index Formula increase in weathering Reference

CIA 100x[ALO5/(ALO5s+CaO*+Na,0+K,0)] Increase Nesbitt and Young (1982)

CIW 100x[ALO5/(ALOs+CaO*+Na,0)] Increase Harnois (1988)

PIA 100x[(ALO;-K2O)/(ALOs+CaO*+Na,0-K,0)] Increase Fedo et al. (1995)
R Si0,/ALOs Decrease Ruxton (1968)

STI 100x[(SiOx/ TiO)/((SiO2/TiO2)+H(Si02/ALO3)HALOs/TIOz))] Decrease de Jayawardena and Izawa (1994)
\% (ALOs+K,0)/(MgO+CaO+Na,O) Increase Vogt (1927)

WIP 100x[(2Na,0/0.35)+(MgO/0.9)+(2K,0/0.25)+(Ca0/0.7)] Decrease Parker (1970)

Table 2. Calculated values of chemical weathering indices using geochemistry of the mud fractions of the study sediments

CIA CIwW PIA R STI \% WIP
JH-1 mud 66 76 72 5.17 80 1.66 50
JH-3 mud 69 80 76 5.51 81 1.90 45
JH-4 mud 65 75 70 6.21 82 1.81 50
JH-5 mud 60 68 63 7.24 82 1.63 53
JH-6 mud 71 80 77 5.13 80 2.04 47
JH-8 mud 70 79 76 5.50 81 2.04 46
JH-10 mud 70 79 76 5.17 80 1.94 48
JH-11 mud 68 78 74 5.59 81 1.90 48
JH-12 mud 73 83 80 4.97 80 2.11 45
JH-13 mud 68 81 78 5.12 80 1.98 47

average 68 78 74 5.56 81 1.90 48
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Fig. 2. Major element composition of the studied sediments
plotted on the A-CN-K compositional space of Nesbitt and
Young (1984), along with the Gyeongsang Supergroup sedi-
ment distributed in the drainage basin of the Nakdong River
(Lee and Lee, 2003)
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