KRSPAXIA, M433, H4s, 333-341, 2010
Econ. Environ. Geol., 43(4), 333-341, 2010

A= °|J\l- EII-I*Ol 7|°_[_|_l. oig}\ljl E‘t' E‘&‘!%

SDE - U - SR - BN - O[FY - YKE
FEALAQATE A BA AT

Origin, Age and Sedimentation Rate of Mid-Geum River Sediments

Keun-Chang Oh, Ju-Yong Kim*, Dong-Yoon Yang, Sei-Sun Hong, Jin-Young Lee and Jaesoo Lim

Dept. of Surficial Environment and Global Change Department, Geologic Environment Division, Korea Institute
of Geoscience and Mineral Resources, Daejeon 305-350, Korea

Fluvial sediments are widely distributed in present and old river-beds of the mid-Keum River, the tributaries of
which are the Yugu and Jeongan Rivers. The basement of the mid-Keum River area consists of Mesozoic granites
which are easily eroded compared to Precambrian gneisses, which are exposed in the upper-Keum River area, The
provenance of the fluvial sediments includes both the Precambrian gneisses and Mesozoic granites, which occur in
the catchment of the mid-Keum River. The coarse-grained sediments were probably transported from the river-beds
and the overbank floodings of the main Keum River and its tributaries when the climate was warm and wet. The
oldest mud deposits were dated at ca. 9,400 yr BP by the radiocarbon method. It has been estimated that the sand
deposits below the dated muds were formed in a period from the Late Pleistocene to the Early Holocene. However
we have revealed that the major part of the present river-bed sediments was formed at ca. 3,000-6,000 yr BP, i.c.,
in the mid- to late Holocene, when summer monsoon was very strong due to climatic changes. We have calculated
fluvial sedimentation rates of 0.12-0.16 cm/yr and 0.02-0.09 cm/yr for borehole KJ-29 river-bed sediments and
borehole KJ-28 floodplain deposits, respectively. We conclude that the sedimentation rate is higher near the present
stream channel than near the floodplain.

Key words : fluvial sedimentation, river-bed, flooding, summer monsoon, sedimentation rate
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sl NX 97¢) AB357E /b5st AL s 32, BHEHEA W |

F, Fe 0w ek Saie) ol2) 7h XSS BYoRN FYRAsE BSHoH, o
7 ZR8KGTE AF9AE Rt Ak 61“4 © 8i0 ALOs Fe,040), Ca0, MO, K0, Nay0,
el tiste] & 7358 AISESRTHTable 1). A& TiQ;, MnO, P,0s9 LOIE 3% 117) A&Elth

#apgoll tated 270 F(KJR-01, KJR-02), ?‘01-“0]‘/} FAE AL Hste] XA %%%’ﬂﬂ(XRE X-ray
Wy 571 FEJL-01, KJL-24, KJL-28, KJL—29 fluorescence - spectrometer, Shimadzu MXF-2100)&
KJL-30y 27t AlFsied, s gay5-e wE o] g3tk =7hE 25 mle] WEE 1 (5:95 Au-Pt

Table 1. Descriptions of core samples

Borehole  Location (latitude, longitude) Elevation (m) Depth of bedrock (m} Topography Bedrock
KJR-01 N 36°28'13", E 127°07'12" 7.69 11.0 - Recent riverbed kk1
KJR-02 N 36°27'57", E 127°06'11" 7.49 11.0. : Recent riverbed kk1
KJL-01 N 36°28'34", E 127°07'43" 12.51 89 . floodplain kk1
KJL-24 N 36°2829", E 127°06'56" 8.61 13.3 . floodplain (O1d riverbed)  kk1
KJL-28 N 36°28'06", E 127°04'15" 12.67 9.5 ‘ floodplain Jgr
KJL-29 N 36°27'50", E 127°04'03" 13.71 7.8 ) floodplain Jgr
KJL-30 N 36°2737", E 127°03'46" 14.72 - 8.0 ’ floodplain Jar

kk1: Lower Kongju group of Cretaceous (Sedimentary rock)
Jgr: Granite of Jurassic (Igneous rock)
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NE, BAAE, §AIE dry overollA] 105°CE 24417+
Az, gAACIEHNGA 308 A= ¥4 &, A8
1.8 g7 &34 36 ¢S E3sl wHERCH, RS
Al lithium teraborate(Li,B,0,)¢} lithium metabrate
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7Fled], ©18S FEUAIE TR 3haAleld £
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42 HEfEXES] s ¥ SEYE

EHE Bol T8 HAHHES JY=EEE Y
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298¢ 2JsiAch. SAM(silica-alkali-mafic) ThelohL
Pe 7| 2 L Holg ol HHEY F
U719 ISy S8 ol8-Ark ] RS
A EL A@) Bl 7IARTE o] &AL
AE e S vl D & E-typedoll
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B dule] Fa3k 7EkEe o= FEb] 3%t
3} AziBEelr]e] Hulko 2 RE 7|gg Aoz gl
A =91tk Fig. 29 Fig. 39] 2443 olshd, 273
FRTAY SFHAEAEL o] Y3 7198 A
o, o189 HHEie uluA tedt 2o 1=

4.3. AMS C oArf

17}e] NE7}F F250] AMS “C AiASS} AR
Hom, ZaRkd HREe FHAde EAAtst
Az #ARTE FHUTKHTable 2, Fig. 4.
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Fig. 2. Grain size analysis for the sand-rich sediments.
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(b) sand-rich sediments in riverbed
100

90
80
70 e
60 S
50 [
40
30
20
10
S
001 010 100 1000
Sieve Diameter{mm)

.\
TN

P,

BNg.

Cumulative Percent Passing(%)

100.00

$i02/20

f T T T T T T T T Y
Ti024MgO+FeOtons KzO+Naz0
{b} Sand.rich sediment in riverbed

Fig. 3. Ternary plots of SO, NayO+K,0 and TiO;+MgO+FeO gy (Wt%) for the sand-rich sediments of this study (&),
modified by Kroonenberg (1990). A: Tertiary quartz sands (Amazonian provenance). B:Pleistocene Meuse+Rhine sands, North
Limburg, the Netherlands. C: Pleistocene Meuse sands, South Limburg, the Netherlands. D: Plio-Pleistocene quarizofeldspathic
Allier sands, France. E: Pleistocene-Holocene basement-rich, basalt-poor Allier sands, France. F: Pleistocene alkalibasalt-
rich, basement-poor sands, Allier River, France. G: Holocene andesitic sands, Atlantic Zone rivers, Costa Rica. H: Placers,
Costa Rica Atlantic beach and Cagqueta river, Colombian Amazones (almost purely ferromagnesian sands).
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Table 2. Results of AMS 'C dating and calibrated dates for 4 selected cores

Lab. code Uncal. yr BP (6 16) 8'°C of sample Cal. yr BP (+2c) Depth of samples (cm) Dated materials

Iwd080003 5520460 -26.59+0.7
TWd080001 296050 -28.6+0.5
1Sa080003 modern -27.240.7
1Sa080004 96040 -23.940.7
1Sa080061 1470450 -21.3x0.4
1Sa080062 1890450 -21.640.5
1Sa080063 240050 -21.3+0.4
1Sa080008 3210440 222.7+0.1
1Sa080001 modern -20.5+0.7
182080064 1100+£50 24.3+0.5
1Sa080066 1580450 -22.7+0.4
182080065 2140+50 -22.5+0.4
182080067 2640+40 -21.8+0.7
1Sa080002 2830450 -23.6:0.4
1Sa080068 3210450 -26.8+0.9
1Sa080069 4870450 -24.4+03
1Sa080145 8480+70 -21.9+0.3

6320+120 1100cm of KJR-02 Charcoal
3115+155 1255cm of KJL-24 Charcoal
modern 8lem of KJL-29 Organic matter
86985 158cm of KIJL-29 Organic matter
1403122 230cm of KJL-29 Organic matter
1827+116 28lem of KIL-29 Organic matter
2521+180 363cm of KJL-29 Organic matter
3458498 510cm of KJL-29 Organic matter
modern 100cm of KJL-28 Organic matter
1048+120 142¢m of KJL-28 Organic matter
1459+£105 179¢m of KJL-28 Organic matter
2153+157 200cm of KJL-28 Organic matter
2784+61 240cm of KJL-28 Organic matter
2965+172 251cm of KJL-28 Organic matter
3458+103 272cm of KIL-28 Organic matter
5600121 353cm of KJL-28 Organic matter
9430+125 428cm of KIL-28 Organic matter

Kil-24 KJR-01 KJR-02

Miop soll

Esitand cly
fsand

#sand and grave!

B weathered bedrock

14

463202120

Fig. 4. Core-logging results. Numbers shown beside KJL-28 and KJL-29 represent radiocarbon dates.
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£°l 0.12 cnfyr2 ZHhdhe Z34E e 2y
0.87 ka- 1.40 ka7|ole EEEo] 0.13cmiyrE thd
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Fig. 5. Age-depth relation and calculated sedimentation rates.

004 cyre W HH8E VERIE 215 ka-2.78 ka
7174l E 0.06 c/yrE HEEo] i vkl 239
g Bojthrl 146 ka-2.15 ka717ol= Hdgo] 0.03
cmiyrE F8le F3E YERdth KJ-29 Al&core?t
o A7A 2 105 ka-146 ka’17re] HAES 0.09
cmyrE F5d8e 49E Jepdo(Fg. 5).
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Age] RS vlud fARea S HATAH
vehlie 438 glsiint. £4 ojshd o
HEHELE D & E-typedl] ¥X30, o|2igt 2
o Arhell EEsh= Feprlel Tensidatst wiw
w Aol Exsle AdgiHe]olr)e] el Fe &
g 7)iketel 5ol 1dshe Aol
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52 E¥E YA =9
R B FRske FEERTAM FE
" 17708 59 2 A8 3 HEANRE o83k

AMS MC ddig 2A4¢ Ax, HIModern)FH
9,430 yr BP7IAE 717k Beto] HA o] o]Fojzl A
oz BAHgrl weld F3EERe HHEe 3
A ANE e fEke] VIR 224 A /R
(Holocene Climatic Optimum)2 #%A] &Ale] Al7]¢
ojlzx 717he el (Colls ef af, 2001; Brooks,
2002; Pratt-Sitaula et al, 2004; Williams ef al, 2006;
Huang et al, 2007), E3], 87}ke] 2581zl HAH
o] pollen zonedl EA 9T AL XS UTHY
et al, 2008).

Namibia®] )% AlF3LoIA(Gingele, 1996)°1 <]
B, 22,000 cal yr BPFE 18,000 cal yr BPAlo
o] Axe /1EAAT 18,000 cal yr BPEE 12,000
cal yr BPAPJolE A% B3 Ao R 57
7Fe) wdo] Zubele WSS dSrh E 4
o] Fko] Frlshe T WA Al7171 11,000 cal yr
BPRE 6,000 cal yr BPAJelo] whAlalsdon, 7,000
cal yr BPEEl 6,000 cal yr BPAtolol= Holocene
climatic optimum®} -$-8k= #He 45E Jeils
Aoz EAmduh 2z @A 7FxAL ¢
5,000 cal yr BPol =23 Ao® B Sich

38 Eitel 5(2006)2 &9 7)13471LGMYs 2l
Namibia 24x192] Hoanib River 452 A 9Ge|
N Az 7)13e] o w ] &g 2 o)
Ao FetEglon, 19 23d M9 Al7]$}F Mid-
Holocene®] Alojell @rAggl #779] 7he- gl ®ghe o
FEHS doA 7o) P (aggradationyS 7%
thx 2uskdrh. % Himalaya, Nepal®] Marsyandi
Rivere] @7 EAZo| tjgk ¥C A, VBe & Al
exposure SHHE E3l e @olrol 718l 96
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ky BP9 EHA7IE 73 v} 120 (Pratt-Sitaula
et al, 2004), Canada®] Red RiverolM& FHolx
Mid- Holocene®] Al71ef =548 @i HAEYL
Y4%53h= 3,760 cal BPYH 6710 cal BP7He] i
7} 39+l AcHBrooks ef al, 2002).

B 4747 KIL-28 cored] 4% 428 cm-29] 4
ERE A 9430 yr BPY duirt 249 A7
E ZEshehd, KJIL-28 core®] A% 500 cm- 950 cm
T} REAAEE 9430 yr BPETH 840 ©] o A
o EAE Rom wekE) Qe B =RolM kA
E & 8] F2 late PleistocenetE| mid-Holocene7}t
A9l 717kl A" FHE JeR= g, KJL-28 core
¢] A% 500 cm - 950 cm 7kl BA/AMEES 9430
yr BPET} ©]2 late Pleistocene™ 8] early Holocene
A9 7174 HAERA Ao saEn, g
B8t KJL-28 core M85 A9st FE55A9)
Hyg FotoMe] tiiE W HAEL mid
Holocene optimum®] A]7] o]%o] HAHE ZA3E
EPdTH(Table 2, Fig. 4). o]& #stdolr HoldfLE
TV FrEda) wEPde) riEHe] Folxed) )
Qale Aow A,

Aol Mol FFg AElE 2k KJL-28 core
= HA 2719AI(943 ka BP to 560 ka BP)l
0.02 cmfyr2 7 W BAHES Jelllen, 560 ka
BPRE| 2.97 ka BP7HAS] 7120l 0.04 cmiyrs ©4
£°] F7IHE Utk ol ThA] 297 ka BPREE 215
ka BP7EA19] 717kl 0.06 coofyr® S7H819A T 2.15
ka BP¥E| 146 ka BP7=|2] 717bllE 0.03 cnfyrs
Zashe 238 Jebdch 282 KJL-29 cores} w)
Z7HZ 146 ka BPREE 1.05 ka BP7ERI) 7170
€ 0.09 cyrE. HAgo] F8A F71eh=s AdE B
AErh, FFSFRMe Fre) HAEL 016 cn/
yr2A4 KJL-29 core®lA] 252 ka BPHE 346 ka
BP7IA9] 7170 HEHE ZAzjolw, HA HegL
0.02 cm/yr® KJL-28 coredllX 5.60 ka BPEE 943
ka BP7EA|9] 717}e] ElH€E AjolchFig. 5).

e, kel AR AAANAN SRR
o] AdAHE Aol dE, 20 ka BPFH 57 ka
BP7HAlS] HHgL 0.02 cnyrolAwt 14 ka BPEE]
20 ka BP7IRIS] 71700l Bdgo] 012 cmirs &
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