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Abstract

The purpose of this study is to identify the geology, geologic structure, hydrogeology and geomorphic
characteristics of the Nari Basin and establish the controls on the discharge of water 20,000~40,000
m’/day from the Choosan Yongchulso, Ulleung Island, South Korea. Pumice and lapilli tuffs showing
well-developed stratification are the predominant rock types surrounding the spring. The spring shows
a structure whereby discharge occurs along a lens-like erosion cave formed by differential erosion of
strata comprising tuff or pumice tuff. The Choosan Yongchulso is located at the point where the plana-
tion surface of the Nari Basin’ ends and steep slopes begin. The basin is bounded on all sides by these
steep slopes, except in the north, where the Choosan Yongchulso is located. Given these geomorphic
characteristics, the Choosan Yongchulso is regarded as the ultimate outlet of the basin catchment area.
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TR AR &5 5 U] 381-1HA]o Yok Qli= F4H8E4olA 851 Ql= AlEe|th(Fig. 1).
FR824-0] 572-20,000~40,000 m*/day W] of-9- F-FobH 2 Egt e oFo gt Ho|ok, F4h834-=220 L/s
= AgelEolA ot Alskrrt UeliA] ke s s =riyt 4REA0AM HlER = A0 ® H Al o] Qltk(Ulleung-
gun, 2007). S&TFo] 2 -840] A9, G-E7F0] 11 o] W} moderately large(0.0283~0.283 m’/s), large(0.283~2.83
m’/s), very large spring(2.83 m*/s<) 2.2 E5=d|(Brune, 1975), F4F-871= moderately large?} large spring] 7
Alell st o]ef Zro] TR = W o] §EH L lRolle U9t YawA] tl3o e A deh &

7dol & A A G

Fig. 1. Shaded topographic relief map showing the location of the study area.

=50 Ut AR oA, FEotAl BA4S Wole At vlala gol BAls|o] QLeuk(Kim and Lee, 1983,
2008; Kim, 1985; Min et al., 1988; Kim et al., 1999, 2011, 2014; Song et al., 2006; Bae et al., 2012; Im et al., 2012; Im
and Choo, 2015; Kim and Kim, 2019), A[a}=} i A7 Ho| Halx|o] 912] ATt Lee et al.(2018)-2 W&} -4] &
tioll FHIH R sk FrA7EES AT, Zolet 2 vRid aBE &5 dejeh 22 xidlE gl
o] FElshtal E ST Cho and Lee(2018) 2] Aofl ol F41-8-d4= 25t &A1l 44118 ohw 2T
2t ol el 797 A 0] ez s 27l 2P F4-5-9d50lA Alstz HFolo] shR= ol ssittr et
el AR FA8E a0l 8E5 = FHiolt Kim et al.(2005)2 &5-& =58 Asd &7 722 71E
e dhdes Fealde 38 2y, ot 52 FrArh Hom, R $452 = 2 7T
HISIGTY. o5 A Qlofl= oFRIZIA] FAFE A tla5-o AR, AlokafrE sk 22 ARl et A
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73713k et Zro] F4H824+= 20,000~40,000 m/day W@l o] B2 7Fo] BEE| T QlZol S22 eHAQ] £
o] 95| %] 7] e¥glet. T12fsto] Y@ 2 of] gt 2|2 d et Rl A5 Fole] 4R 4 3719 2] Q1 B4,
8= 5 Tﬂllé_‘%”—ﬂﬂ 545 wolotae a9 ae] A= a1 A7 522 FAHEAA
20,000~40,000 m*/day ©] B2 S=go] 822 4= Sl A A4S mielsly] Sfotod, Yalidz] o] 21 9 42 1%:151‘14
£35S ol Aol 1%H0P°4 2018 6 EFH 2019\ 10971 U2 22| Lol 28 % A% AL A
BEF 54 55 7615t

A7

ATAGR] 5T B - FAT ] 52 oF 12 km, BA-E B ae] thaE-2 oF 8 kmQl Shado|ct. WA 72.82
km?o|m 7P -8 318 Aol o & FE T T 983.6 mO|Th(Fig. 1). S 5E= AJQME-S A7 0 & WEH AP Wb A}
H, S5 APHO| 37 ApH 0 2 AR ER APHRLS T AT gREl| ot ZdH[REE o &k ZH2R=50~634 m o] Z
et ol ofal] Sejte] et EE Bt A E2 500 m W2]Q] Tofio] ofsto] Eairted L1, EE2 50~150 m ©]5}<]
o Az 2 vhgl U= 2] S o|2tiUlleung-gun, 2007). U2 E2]= d&et 4tebz] g o 2 W27t 7] 9] gl &5 50
A 7P 2 B2 A& A s 7F350 m, 7o) 9F2.2 kmo|th. Uit A= Zel -§emat 22 A2 79
2 BESHAL Q) om, X3 AdS(epiclastic deposits)©] WEE o] glof Ex| 2] Hels) 2HQo] QIYH Zl o7 Hojzl
o}, ARG SETE T Qs FAREEAE o] YRR 9] B3 shRell f1XIekaL tkFig. 1).

Fault
Lineament

Aliuvium

Unconformity

Albong Trachyandesite ]

Nari Scoria Deposits

Nari Group

Maljandeung Tuff —

Unconformity

A 1

Chusan Formation _

Unconformity

Mireuksan Trachyte
Naribong Trachyte
Qstt Sataegam Tuff —

Cheonbu/Mosigae/Seokpo  —
Trachyte

Sadong Breccia —

Unconformity

Ulleung Group  Seonginbong Group

[Qadb|

Dodong Basaltic Rocks

Fig. 2. Geological map of the Nari basin and the surrounding area (after Hwang et al., 2012).
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%0] XA o] PAEIT(Fig, 3). o] EHZol= Zriolr} BRore] Ztejo] ghgElo] L, g HAZS Wt
Sl ek, elletelals GAjol, ZwehiIgro] REsHAA Zelleh B ARl 2§ o] FAEIg. el RAZ 5
Qi SHAFIA AT BSOS QATS WS TS 245} 2k Sejoto] Wekick(Fig. 4)
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Fig. 4. Thick pumice layer at an outcrop in Sungin valley in the southwestern Nari Basin.
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BT S 8RS g 719 AT O 2 Lo, ZF ATHA 9] £45-& Ssto] 8EFS oI, Lo
= 7} A0 BETS ot Xﬁﬂ% Fo A5t ATH Lee et al., 2018). 557 W2 S92 ] HE710.35 m
H[RE2 0.6 Ak A1 9] 1452 ol-85h= 138E, SR A7 1 ol 9= 0.2 A=t 0.8 HEE S5t
Bt 458 o] 8= 22 o 89THUSGS, 1982). 75570 o]-849 7171= 5 OTTAF] Small Current Meter
C2 FEAIE ol-85te] S7sI3lom S4 752 QAP 9= 2% ool

I

U] o] AgRA S Slste] AR AN AFFHE 155,000 F40] $HAGES 7HEO R GIS 24
2 Zaslick, GIS BAS WA SAAGES o] §5)e] SR (olsk DEM)S ARtk AR DEME Hiet
o2 gY|RES AAek HAHES BAsle] SR 0) Al A8 SAS metslela, Lel|o] 4 et Al
o} §574 TjobL el oA EATL sloich sIA BAL DEMS o] galo] 43 S48 7]iko 25t o 4l ol
g FEolgon, F2 shARS o) gstol A SX AR ] sk v, BAsick

Aty Eo|

SEF SHS B A1t 49], o]of| = A AFU(KIGAM, 2011, 2012, 2014)3} (F7)H oA
(HMENC, 2018)°]l 2J5] 203], & 243] SH A HA| 717H 53 S 85302 19,828~39,959 m?/day 2] H$I=
- E-2 ¢Fo] Zo] &5l QItkTable 1).

Table 1. Discharge of Choosan Spring

Date Discharge (m*/day) Date Discharge (m*/day)
21-08-2010 25,771 08-04-2014 23,419
21-10-2010 23,000 29-07-2014 20,471
21-11-2010 23,000 30-09-2014 25,118
05-01-2010 25,000 09-06-2014 25,717
05-03-2011 20,718 21-09-2014 22,740
15-05-2011 34,539 26-10-2017 21,737
28-08-2011 31,708 28-03-2018 20,236
13-10-2011 29,093 25-04-2018 20,040
25-12-2011 27,000 23-10-2018 24,231
21-03-2012 19,828 20-03-2019 20,519
22-05-2012 36,278 23-05-2019 25,388
31-07-2012 31,954 01-11-2019 39,959
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Fig. 6. Pumiceous tuff layer from which the Choosan Spring is discharged.
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FAEEE 4004 19,828~39,959 mY/day O] W F0] Eo] §5E 4= e A2 U EA] gy BAol 2 A Y
ShbdZo] =749 EH_E; WE =] BESF QJOJ(HRENC, 2012), U2 E2] A7 25l 2dar J8-2- 5131 912
™, B2 ] 2ol 852 4 e 5T 350 851X E 7R Q7] whiE}] A o2 wiE:
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U210 219 EAo] S5 E 97| mizoll Aol Sl AuiA Sasiil 4 Aol 55 U7E 59
S0l S L] =2 AR 2 st A9 g oA ot ok o 5ol SolE Ak Bl
Foz g2 ol HIE Wit oot A WRlE A W e ] FAR ZHlRHE AT A dieSoll /el
RF P2 550 8 B2 RSN §EHTh YeliA] o o2t A1 B Mt gEaE &5 Wl
A 7 R 2AE 7AIH, 4F 2T SR AR v o R IS o] SR 20l 82 H A At

UWRIEA] PAH) = e dHiE T4 22 B52 2Rt Al e =i E ghdsto] 5It. Fig. 82 A9 =
gl A shde ElE IH 2R, o] s W22 4] BEA = Urﬂ—ErZ] 2T Aol gshaA dA el
Fig. 9= DEM< °]-85}o] 2|9 EAS 7|Hte 2 3 s e R, o] &4 0}74]“*0 A
S AA[SIAL Ik, 1] Fig. 90l w2t A] L] st &5 AAlehe s e 542 Bag Ho
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Fig. 8. Drainage network in and around Nari Basin superimposed on a digital topographic map.
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