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Sang-Joon Kang', Sangheon Y, Ju Yong Kim’

'Chungbuk National Univ.
’Korea Institute of Geoscience and Mineral Resources

2 5 HH YRS TRMU BHE S4EM EF USKY 28 JF Y AMHH HTE 25|
Qe Aol HMME Tastn UCh BK B4 SN F ER3-1ZZ0IM AMS EHAESIHA GIiSH X}
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307.5m~309.5m FZk2 2k 1,920 yrBP~1,420 yrBP 7|Z!0] °F7§°* ElEHE Ho|H, 0o &F0= 2 o
20004 H - 2o MSE EFE0| 2RI 2 ANFZ9 sEZH F%s 2H S23FECE ALRS, FLR
£0| RFE AR Hop HEAMI Ho| FAlst MMsidoz FRECH MUIHoR HHE QLIRS &
FHUFES, HELESN 22 SE84 150| MAYCH, §°*01|E 25, £H, 10l2] § £MAE0| =5
O oz sfME L % HHECeZ 2 o Q8Xle HS7|~H7|A & DoiAts] £7|of SXEHJE AR

SFHECH QEX XA SX EFAMOfA LIELE Ya2 2F 3,200 yrBP 200 yrBP 7|7t 3¢t MutE o
E2 Msotn Axst A|7|(C00| and dry period)7t RASH 24 SlollM ELIRS-AURS-HURSE 2F
B 3t= AYFE0] YUY AR 2olny,

abstract : AMS radiocarbon dates indicated that Eurimji reservoir, located at Jecheon City, Chungbuk Province,
has been formed during the late Holocene Epoch. The sedimentary sequence at bottom reveals histories
in hydrology, climate conditions and past vegetation dynamics. Ages controlled sedimentological and
palynological analyses on ER 3—1 Core contribute to reconstruct paleoclimate and past hydrological conditions.
These analyses suggest that lower interval (307.5m~309.5m elevations) of the ER 3~1 Core was deposited
in stable from 1,920 yrBP to 1,420 yrBP, but upper layer sediment above these elevations was composed
of reworked sediments during the pre and post 2,000 yrBP. Pollen assemblage indicates that watershed
vegetation of the Eurimji reservoir, during the period of 1,920 yrBP~1,420 yrBP, was closely comparable
to modern vegetation dominated Pinus and Quercus mixed vegetation. Also, riparian including Alnus, Fraxinus
and Salix were inhabited along the banks of stream, and aquatics such as Typha, Nymphaea and Persicaria
flourished at shore of the reservoir. According to cultural chronicle, it infers that the Eurimji reservoir was
formed from the Bronze Age to the Iron Age or the beginning of ancient society. An integrated data suggested
that Quercus—Pinus—Abies mixed forest flourished under cool and dry climate conditions during 3,200 yrBP
~ 200 yrBP.
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Table 1. Summary of distinct climatic periods during the Holocene epoch.
L N  CLIMATE CONDITONS

1,850AD~present | Contemporary climate | Steady warming trend

Coldest temperature since the beginning of the Holocene. Populations

1,350~1850 AD Little Iee Age die from crop failure and famine in Europe

1,300~1,550 AD Cool and more extreme weather; abandonment of settlements in the
Southwest United States

Warm; warmest climate since the Climatic Optimum, Vikings established

1,100~1,300 AD Medieval Optimum settlements on Greenland and Iceland

150 BC~900 AD Cooling trend; Nile River(829AD) and Black Sea(800~801AD) froze
750~150 BC Slight warming not as warm as the Climatic optimum
1,500~750 BC Colder temperatures and renewed ice growth, sea level drop of between
2 to 3 m below present day levels.
2,000~1,500 BC Short warming trend
3,000~2,000 BC Cooling trend; drops in sea level and the emergence of many islands

Climatic Optimum/ | Warm conditions, temperature were perhaps 1 C~2C warmer than today.
5,000~3,000 BC . . . AP .
Hypsithermal period | Great ancient civilizations began and flourished

10,000~8,500 BC Younger-Dryas Rapid cooling, prolonged cold period, the rapid warming

14,000 years ago Holocene warming Slow warming from last ice age, ice melt




Fig. 1. Satellite image (left)
(right) of the Eurimji Reservoir.
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Modern vegetation map of Korea (Yim et

al,1978).
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Fig. 3. Actual vegetation map ar
reservoir.

ound the Eurimiji

AH A FRlols AR 2V LN (Pinus
densiflora community)°] 71 B\ HA o] 2X ¥
8k, A5 Aol AR T(Quercus mongolica
community)? =2 F2HQ. acutissima commun-
ity)e] B3 & FZolt} (Fig. 4).

Fig. 4. Pinus débs#/bfa forest of
big pine trees on bank of
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} L8 (P, thunbergiiye 73715 F5-(37°
50" Nyol@el sieh, Ao st A Ao
stale) BE e QTh(EHEM 1958, Nakamura &
Krestov 2008).
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Fig. 5. A picture of the Eurimji reservoir drawn
by Bang-Woon Lee (1803).
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Fig. 6. A picture (unknown artist, 1872 AD) of the
Eurimji reservoir stored in Gyujang—gak Museum.
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Ay B 9Ygx| 9 Sof wmdo] et YA F
ol Ao AR} SAFHE AgolgeS ¢
4+ Q) TH(Figs. 5 and 6).
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Table 2. Subsamples for pollen analysis taken from
ER 3-1 Core in the Eurimji Reservoir.

BRBL | Totat depth|Elevation| Pollen | o
leml| lem) samt?:ie‘ 15?““?’? e

179 -895.5 3125 1 (9 HEF -6
218 933 312.1 2 (99 31EF - 04
254 -969.5 3117 3 9% 31EF - 086
285 -1000 3114 4 |99 3133 - 07
297 | -10125 3113 5 |od 358 - 101
311 -1025 3112 6 |99 31EF - 14
321 -1035 3111 7 19" 3EFE -
331 10455 311.0 8§ |YUHE3EFE- 112
341 -1055.5 3109 9 |2 3FF-106
352 -1066 310.8 10 |99 3113F - 120
363 | -1077.5 3106 11|99 315F - 14
371 -1085.5 310.6 12 199 3118F - 127
389 1103 3104 13 19¥ 313% - 131
422 -1135 310.1 14 (9" 35 - 4
441 -1154 309.9 15 199 318F - 146
455 -1168.5 309.7 16 ¥ 3158 - 151
476 1189 300.5 17 [ 3135F- 158
528 -1240.5 309.0 18 |9¥313F - 168
564 | -1276.5 308.6 19 1°1¥ 3138 - 181
613 -1324 3082 20 (¥ 313F- 1%
679 -1390 307.5 21 (9" 3HEFE-29

BRBL: Below Reservoir Bottom Level
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1) 2BXel =X EEA EX

ER 3-1 A[S5F2 unit 1 (307.25~308.02cm),
unit 2 (308.02~310.38cm),  unit 3
(310.38~311.90cm), unit 4 (311.90~314.23cm) 5
4789 wmite ® FEET AFE 2, 2009).

-] unit 19= A4 2ot 2 £
et unit 18] A R AE ZEIF AR A
% 8l(fining upward)E Holx= Ao R Ko} o] F
2 A HAA FolA °F 1900 yrBP~1400
yiBP 7|7bg]t A MEHAAR Rl
unit 2914 & E7E A 8HA YERY HAHE
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B, 792 ASA Aed v == 2g4d A
EVF #xsta 9.
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Fig. 7. Cores of ER 3~1 in the bottom of the Eurimji
reservolr (ZIFE 2, 2009).
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Table 3. AMS radiocarbon dates of ER 3~1 Core (

LFA AYHE 1

Depth - Elevation

Sample
‘ 11(?m) , {m)

Core . N Material

ER-23 Sediment bulk

i 8% ?°§‘§‘;‘é%“?‘ ' Ca!enda
(%")L  (wiBP)

ﬂL—'

=& 2, 2009).

2565 3117 2250 2110£50 BC 143t68  1Sa090031
ER-24 3155 3111 Sediment bulk  -25.1 202050 BC 3862 182090032
ER25 3820 3104 Wood fragment  -26.5 139050 AD 63330 TWd090005

3E_I} ER26 4755 3095 Sediment buk  -26.0 142050 AD 61332 1Sa090033
ER-27 4825 3095 Wood fragment  -27.5 125050 AD 768569  TWd090006
ER28 6240 3081 Sediment bulk  -23.6 174050 AD 207461 1Sa090034
ER29 6785 3075  Sediment bulk  -24.0 1920450 AD 79£54  1Sa090035

2 AdESAAE g5, AT E S @ol gt

179~37lem, 1% 312.5~310.6m, 3}&d)
ER-3~ER-4)2 AI7|7} A= RO R RHel H
A Eo] AWFAtst #ASS AFHPSS by

AthFig. 7). o) AL IRZAFIME 2

go] A 2L A9AHA nATE
&% Ak

3) 2&X| 9 sEME S

AF4 9002)0] 5t 54 FAA Y o
FHE=H, A5 209 gD A7 HA SREHOF OF 1000yBP O8] LR, AR
H §§§§§§ 2 8 §§§§§§

Fraings
Saix
Cypersoeae
Giesy
. Custuta
Datura
Iy L2 Hwﬂ
Luzade
Lychnis
Prinyda
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T Yoo

T
YT
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o
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Fig. 8. Pollen diagram from ER 3-1 Core of the Eurimji Reservoir. Note: Contemporary taxa together
with Reworked forms were present in Upper sedimentary sequence encompassed ER-3 to ER—4

pollen zones.
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Wi Ad gA ZAEHGANE AlF70] ER
3-128 9 AFFole Bt AFZEHYY. 2 oA g —Eréi‘ﬂ—% Abgste] #A 9 A
¥l A}FF0] ER 3-13F A= 217) AEE A) AASE A% AL dEY o}z,
FHotol BEIE, 2B 1 1S 5359 1940)$} wFRARHIAE;, 1941)7F & Zo]t} 1970
on, A A, A GERF AEe d Fakof] oA AR g3 stabEof o3
glskeh 53] A5 d &, A= AR o A7V AFEALH, 53] 1980dtho] Eo)
(A 179~371em, LT 312.5~310.6 m, A| W5 A el g, A A8t 18 Bokoa AF7} ls
1~12)¢ A %Alc%w(comemporary)ﬂ e, 23 TS a1 %M(L,Wl 1974; ¥k H, 1976; 1988;
g @7 A2HG 0152 Aol whe} A& HER, 1979; T8} AEY, 1982; AAET
o ¥W3rt AsA I%E}ﬁt}. CONISS$} 3}8-7 o}/dF 1983; £ 9, 1992; 23HE 9], 1994;
Ao W, AEH e 94 Q5D v)ga e HE5, 1997, H71F, 2001; A3 9, 2004; &

54& o83t & 4719 315U, ER-1~ER-4Z e 8, 2006, &S 2, 2008; o] 4HE 9] 2008;
A7 A th(Fig. 8). AR 9], 2009; H7E 9, 2009).

THY FEFHLE B o gdA 29 A= ol 7kl TARH uNF T FAY FH L
AhE oF 2000yr BP o] %o 25, A o Al AAE] 71Est D Qe HEES dof o
Eek e B | AML} Fol AFstyv} =3 & T8 21 1976~1978% Fafiete] d%s, Ax
G HEAFQ) FR, Mol g = 3, T35 55 AAE, oA, U 1 g
ol *ﬁ%o}“% 7}103 UrE}”E} A Aol = A A 378 1T, A% FAE, 2YS, ZAS,
TA 8 FHFHAE QYR EEG u) djde, Wold F FAFok) 127) £A49 7
B =L Fo] wiAElgl e oz A7k o = AHte] AT Hlo) ALolvkEw 9,
T TEES AETHEEY ER3, ER4)CE 1978; &M - B, 1978; i - #, 1980). 1 o]
7HAM AAEF T e S8 EGE, B F @59 nFFA dgAt S50l 9 2
2, AA)Eel AEHE AoF Hol AR W7t FHREC (FAE 1988 ZAFEL 9, 1998;
FE SREAUL AR A5 #7]1% ¢, 2009; Kang, 2007; Kang 1980).
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1 = ] vl
2 & e é £ SEmae
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Fig. 9. Pollen diagram of Lake Young-Lang (Yasuda ef a/ 1980).
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B FollA A5 270 ﬁ}—‘%tﬁol oF 4,500~1,400
yrBP2] Fh}5-& ¢L¥ £, Aolvi-4, A
Pupitg, =EFUHRS oS A
ok 1,400yr BP~Present4 A2V FEQEERESE
Aldhell dield < Aok E 8, 1978; ZH -
#Fm, 1978) (Fig. 9).
271 Aol 2 4,500~1,400 yrBPS] 717+
W& o] ok Zradhs AEE UEh
, A&t Fhii&ol] oA FobskeE AL
Bo} 22k AE(Coo)FE AR & 4 Slvh
AENLLE o] &3 7] 2(Palacotemperature)
Z A5 4,500 yrBP= 9FZF 2k3 A& Al
1P SATHRH - B, 1980). 2T 1,400
yr BP~3AlE 5385 e 49 Hyrt 4
Fd A7k

oA FY B FdolHa A Y
b 85 AAY AREATY 7FUEE Lo}

27 98 F43% "%(ngh moor, Raised bog)°©]
v}, Kang(1980)2 &9 EHoAHE 1 m Zo]
74 10cm 7%19.1% 01’%}-“ A8t EIHE &
A& T3 ATHFig. 10).
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g9 A7t €A 4
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R 2R o] ®ol AEdEteE A
2 o gk q17ke] o] AFAHUSE o
A#FE A0 oF 2,000 yrBP~2,500 yrBPY-E

Zn| kol AAHo] T
7] NAYEE dujsks Aol naEtE #Hd
of Wzd o] A7) AA7] Al F71E F ok
o) FaA = AVl sFEch

Zo] 40cmell A 70cm Ato] 2] gk Soll=
i 3ol AA2] 50% o)de A skt AV
o] 7R dA3] 1 Jol EolER AT
¢} LT S A% FoAM B 1 F
dnjgol E}* otk ol €A Fui, Ly,
Adus 59 ZAGFFEEE) shEel gol
AEHE AL olwe 75t AFEY RS
& gugt) §7189s A2 o oM E &
o17]19) A7} M4 vheRA] o i, A
A& A E¥u]go] vl sl Hojth
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Fig. 10. Pollen diagram from the peat of the Yongneup bog (Kang 1980).
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oA it FEF0] IFTFUCEAS 1
ok EAE 237 AlFs A2 oF 2,000d
ARE AZEo] dAd o]23 YL LAlE
T3 Ytk 283 70ecmeol A 100cm Z o] 7h#) 9
o|’r: 9] BHES] THI 4 B, 9 1101011/‘1
Al i ghRo] giREE AR AF
T AE, BT A E, A2 AE, & FH7 3
2 aabe] AE9 A7) w3 go) vebte

0] 100em~110ecm A& 4 [55¢m - 170cm A
e olgte] digt doiddle 2z 34704240
yrBP 2 4,105£175 yrBP©] 31 ©. 1 (Table 4), &
H71% 2 (WILE, 2009 2459 F AH
(site 5, site 6)°A FE5H HFEL o]L3lY

c'ddl &4 23 245 Addd=E o
5,100 yiBP~E Aol o] 27] 7}x] A4 W of
 ARE S Qe Aoz FAHG

(Table 5).

Table 4. Age dates of Yongneup peats in Mt. Dae—Am,
Korea (Kang et al., 2001, ZtAHE 9], 2005).

layer

(Gm  UCocesR)  tabood
0-—-35 180+70 NUTA — 5365
30 — 35 870+80 NUTA - 5288
45 — 50 1,900+70 NUTA — 5287
55 — 60 1,890+80 NUTA — 5364
75 — 80 1,850+90 NUTA — 5462

100 — 110 3,470+240 GX—23199
155 — 170 4,105+175 GX—23200

NUTA : Center for Chronological Research in Nagoya University, Japan
GX : Geochron Laboratories, Krueger Enterprise, INC, Massachusetts,
USA

Table 5. Age dates of Yongneup peats in Mt.
Dae-Am, Korea (unpuhshed Choi et al., 2009).

54~56 |SNUO08-720| 1,660£50 | 390 cal AD
71~73 |SNU08-721 | 2,740+50 | 880 cal BC
54~56 |SNU08-722| 2,510£50 | 630 cal BC
88~90 |SNU08-723 | 1,800£50 | 220 cal AD
141~143{SNU08-724 | 4,480+50 (3,200 cal BC
163~165|SNU08-725 | 4,740+50 {3,500 cal BC
177~179|SNU08-726 | 5,060+50 (3,850 cal BC
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Table 6. Culture, Climatic period, pollen zones and vegetation changes around the Korean Peninsula during

past 15,000 years(2tatE, 1994).
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Table 7. Cumulative chart of pollen data at East Coast of Korea during Holocene (Shadowiness indicate
the initiated period of agriculture)(Yoon et al. 2008).
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