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The discharge characteristics of the Seodo Mulgol Spring-the only groundwater-producing area in Dokdo-were
evaluated by measurements of discharge rate and electrical conductivity (EC) on five occasions. The Seodo Mulgol
Spring is fed by rainfall in upstream areas of the Mulgol cave, and the rainwater of the area moves down along
cooling joints developed in trachyandesite I and trachyte, finally discharging at the Mulgol cave. The discharge
rate of the Seodo Mulgol Spring varied from 1.12 to 7.02 m*/d during the study period and EC varied from 2,650
to 3,390 uS/em, showing a sharp increase during heavy rainfall. The observed variations in discharge rate and EC
at the Seodo Mulgol Spring are attributed to the relatively short distance between the recharge area and the Mulgol
cave, and to the rapid movement of groundwater through columnar joints developed in trachyandesite 11 and trachyte.
Additional discharge measurements, combined with precise rainfall data, are required at Dokdo to elucidate the discharge
characteristics of the Seodo Mulgol Spring.
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Table 1. Monthly rainfall at Dokdo and Ulleung Island for a 7-year period (mm).

1999 2001 2002 2005 2006 2007 2008 Mean (2%22‘3%%‘;)
1 9.5 15.5 415 50.5 18.0 39.0 79.0 36.1 117.0
2 27.0 36.0 0.5 20.0 50.5 17.5 38.5 27.1 728
3 73.0 29.0 34.5 62.0 23.5 49.5 24.0 422 80.6
4 68.8 2.0 38.5 30.5 46.0 10.0 36.0 33.1 109.0
5 55.5 64.0 575 14.5 9.0 54.5 37.0 53.6 1372
6 34.0 715 26.5 58.0 20 67.5 80.5 514 133.6
7 145 30.0 68.5 80.5 2395 350 520 743 278
8 705 62.5 304.8 325 100.5 735 104.0 106.9 2003
9 1215 66.0 30.0 71.0 50.5 228.5 18.0 83.6 200.0
10 52,0 415 28.5 60.0 18.5 65.0 14.5 40.0 80.0
it 415 450 25.0 215 62.5 445 36.5 395 127.5
12 43.0 35.5 82.5 415 49.0 57.0 64.0 532 1342
Total  610.8 498.5 7383 542.5 7725 741.5 584.0 6412 1619.7
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Fig. 1. Geological map of the study area, showing the location of the Mulgol cave.
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Fig. 2. Rainfall infiltration within bedded lapilli tuff at
Fisherman’s Lodge. Rainfall is unable to infiltrate the tuff
because it acts as an impermeable layer.

&, Trachy-andesite Il

Trachyte

Fig. 3. Schematic illustration of the infiltration and
movement of rainfall at the Mulgol cave. Rainfall moves
through cooling joints developed in trachyandesite and
trachyte, eventually discharging at the Mulgol cave.
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Fig. 4. Two sets of joints (N10°E, 68NW and N50°W,
7ONE) developed in the Mulgol trachyte.

Fig. 5. Water storage (1.2 x 1.4 x 1.68 m) in the Muigol
cave. Recovery tests were performed on five occasions to
measure the discharge rate and electrical conductivity.
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Table 2. Discharge rate and electrical conductivity of the
Seodo Mulgol Spring water and rainfall.

Flow

Date  rate EC

Rainfalls

4/26/08 141 2910 P1.5Smm (422)

6/17/09 112 2,650 -

10/5/09 7.2 2,660 D16mm (10/2-10/3)

821/10 3.02 3,030 P20 mm (8/13), ¥3.5 mm (8/17)

D44 mm (10/8-9)
235 mm (10714), 4.5 mum (10/18)

DDokdo Weather Station, ZUlleung Weather Station

10/24/10 4.03 3,390
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Fig. 6. Time variations in electrical conductivity of the Seodo
Mulgol Spring water and rainfall. A sharp increase in electrical
conductivity is observed at the beginning of a period of
heavy rainfall (60 mm/d} on September 5, 2010.
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