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Tae Soo CHANG and Seung-11 Nam, 2011, Geochemical logging of shallow-sea tidal bar sediment cores using
a XRF core scanner: an application of XRF core-scanning to lithostratigraphic analysis. Journal of the
Geological Society of Korea. v. 47, no. 5, p. 471-484

ABSTRACT: In order to evaluate the relationship between lithostratigraphy and geochemistry of core sediments
using a XRF core scanner, two drilled-cores collected on a large tidal bar, outer Asan Bay of Korea were examined.
Stable isotopes of organic carbon and nitrogen and organic carbon and CaCO3; measured by a CHN analyzer were
additionally used for correlation of the investigated cores, complemented by '*C ages of foraminifera. The Asan
bay tidal bar deposits can be divided into four major facies assemblages: a) fluvial deposits, b) transgressive gravel
lag deposits, c) estuarine tidal flat deposits and d) tidal bar deposits in ascending order. The Holocene stratigraphy
reveals an overall trend of upward-coarsening textural composition indicative of transgressive deposition coupled
with local sea-level rise, tidal-flat muds being overlain by sand-dominated tidal bar successions. These
lithostratigraphic units correlate well with the chemical logging data. Terrigenous elements such as Al, Si, K, Ti
and Fe show distinctly the greatest value at the interval of fluvial deposits, and medium value in tidal mud beds.
However, these elements are poorer in uppermost tidal bar succession. The opposite pattern is shown in biogenic
elements such as Ca, Mn, Br and Sr. Organic matter contents and stable isotopes of organic carbon and nitrogen
reveal that terrigenous organic matters were dominated in tidal mud deposits, by contrast, at the upper sand bar
interval, organic matters were derived from marine environment. The XRF core scanning data seem to be thus
applicable, thereby chemical logging data being paleoenvironmental proxy.

Key words: XRF core-scanning, geochemical core logging, tidal sand bar, lithostratigraphic analysis, Asan Bay

(Tae Soo CHANG, Korea Institute of Geosciences & Mineral Resources, Daejeon 305-350, Republic of Korea; Seung-I1
Nam, Korea Polar Research Institute, Incheon 406-840, Republic of Korea)
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Fig. 1. Map showing the study area, bathymetry, and the coring locations. The large elongated mid-channel sand
bar is situated in the outer Asan Bay. Two 30 m long drill-cores were recovered from the bar tops, having been used
for the lithostratigraphic and geochemical analyses using a XRF core scanner.
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Table 1. Measured geochemical components using the Aavaatech XRF core-scanner for each kV and filter in this

study.

Measured chemical components Filter
10kV Al Si, Mg, P, S, CL, K, Ca, Ti, B, Cr, Mn, Fe -
30kV Zn, Br, Rb, Sr, Y, Zr, Mo, Pb, Bi, U Pd Thick
50 kV Sn, Te, I, Ba Cu

Zrate] Bysigict.
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9 [f71ERA o] o] &8t thE FE-2 Abxlo]n]R|
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270 B L giif gagz 7iEAYT AREE
g3t 243 AI(FE 1), EH £39 F71=15x2
mm, AT 3022 513t Fof 5o 2t
A4S E2e #AEA 02 EX51A] £319
t}. vke B3} 1h201(2009) o] &J3) AAE XRF 3o
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XRF 2|2t} 28408 A sHth

24 77| Xzts & SRAEY

Z TG total carbon) 2} Z2TN, total nitrogen)
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Table 2. AMS "“C radiocarbon datings of benthic foraminiferal tests collected from the core sediments. Radiocarbon
ages are converted to calendar years using the calibration curve of Fairbanks et al. (2005).

Sample

AMS "C Age

No. Core No. Core Depth (m) (Years) C(ai I;(rl:rB?,%e 8 C (%)
1 09C-02/06 8.4 2472 £20 2574 £ 81 -1.2
2 09C-02/11 15.0 2503 £30 2624 + 85 -0.9
3 09C-03/03 3.45 2572 +£30 2722 +£29 -0.6
4 09C-03/07 9.6 3486 + 30 3754 £53 -0.9

Table 3. Four facies assemblages, each characterized by a number of environmentally diagnostic sedimentary facies

observed in cores.
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Facies types Lithology Characteristic feature Interpretation
cross-lam. sand (xS), restricted to topmost section, intertidal to subtidal
A (Sand bar) low-angle x-lam. sand  sand-dominated, little mud, facies, 2D ripples/
(IxS), ripple x-lam. sand  bidirectional stratification, forams &  dunes, swash bars,
(rS), massive sand (mS) scattered shell fragments storm beds
sand-mud couplets heterolithic nature, sand-mud couplets
(SM), laminated mud thickness varies systematicall intertidal to subtidal
B (Estuarine tidal flat) (IM), flaser-bedded . Y caty,
sometimes sharply overlain by gravel flat
sand (fS), gravel-mud laver
couplets (GM) Y
pebble size, clast-supported, moderate
gravel layer (G), to well rounded, variable gravel deposition as gravel
C (Transgressive lag) homogeneous mud contents, mud pebbles included, sharp lag during
(hM) erosional base, abruptly underlain by  transgression
mud
yellowish brown gravel granule to pebble size, clast-supported, ?ﬁéﬁ;ﬁd;agf ’
. (ymG), yellowish brown/greenish in color, very v
D (Fluvial) . S . - subaerial exposure.
yellowish/greenish silty stiff silty sand layer, no foraminifers and interpreted as fluvial
sand (yzS) shells in lowermost section of the cores b .
channel lag deposits
RNE L S AABAE o1FH flofl Fe] AdE o
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& ANBHE HHAbIE Bol HHAZEE AN
A} AT O 2 FPAF ZAAFEL 479 B
Az}, & 1) sHA(fluvial), 2) AFE4E(gravel
lag), 3) &7tdj|(tidal flat) 12]31 4) AF*(sand bar)
HEAF0 2 FRIGTHE 3).

27F PAIZE A(sand bar) EHG2H(E=R
3 A)2 F0f8] HAko] 10 m ojike 2 uj$ %7
A ek}, ol AlzzoldlA dal 27 B

2 HHed=] A= B Hint o] H
AL F2 AT 2, E595E 29,
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23| 2a} FE Aoz PR ol2e S-S
221 A& 52 AL, 2914 vl(swash bar) 1]
I ZFEHSE AA5H, 392 (open marine)
of| A ZHPAASI= A AM(tidal sand ridge or bar)
2 3l F}(Fenies and Tastet, 1998; Dalrymple
and Choi, 2007; Chaumillon et al., 2008).
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Fig. 2. Representative sedimentary facies of Core 09C-02 and/or 09C-03. a) and b) near-horizontally laminated sands,
cross-laminated sand and rippled sands suggestive of swash bar deposits. ¢) tidal bedding with alternating sand and
mud layers. d) transgressive gravel lag deposits with mud pebbles. e) gravel lag deposits with a sharp erosional base
overlain by fluvial (?) muds. f) yellowish brown gravel lag deposits overlain by yellowish and greenish silty sands.
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Fig. 3. Downcore variations in total carbon (TC, wt.%), total nitrogen (TN, wt.%), total organic carbon (TOC, wt.%)
and CaCOs (wt.%), organic carbon and nitrogen isotopes and C/N ratio of sediment core 09C-02. Calendar ages
are shown. Light shading indicates the sequence of estuarine tidal flat.
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Fig. 4. Total carbon (TC, wt.%), total nitrogen (TN, wt.%), total organic carbon (TOC, wt.%) and CaCO; (wt.%),
organic carbon and nitrogen isotopes and C/N ratio from sediment core 09C-03, plotted against stratigraphic depth,
with calendar ages of foraminifera. Lightly shaded zone indicates the sequence of estuarine tidal flat.
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Fig. 5. Downcore geochemical profiles of sediment core 09C-02 using a XRF core scanner. Note the distinctive
variations in geochemical character of terrigenous elements (Al, Si, K, Ti, Fe, Cr) and biogenic elements(Ca, Mn,
Br, Sr). The sharp peaks in each elements correlate well with the sedimentary units. Light shaded interval indicates
estuarine tidal deposit and the lower shading the oxidized fluvial sequence.
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Fig. 6. XRF geochemical logging profiles from sediment core 09C-03 to illustrate downcore variations in elements.
Note the distinctive variations in geochemical character of terrigenous elements (Al, Si, K, Ti, Fe, Cr) and biogenic
elements (Ca, Mn, Br, Sr). The sharp peaks in each elements correlate well with the sedimentary units (left panel).

Shaded rectangle corresponds to estuarine tidal deposit.
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