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Geophysical Well Logs in Basaltic Volcanic Area, Jeju Island

Seho Hwang'*, Jehyun Shin', Ki Hwa Park® Inhwa Park’ and Gi-Won Koh®

!Geological & Environmental Hazards Division, Korea Institute of Geoscience and Mineral Resources
2Groundwater & Geothermal Resources Division, Korea Institute of Geoscience and Mineral Resources
Water resources management office of Jeju Government

2 o shM AFECIN SER) e BelUF WeSHS TFN) Ast) tYs BESS Sasr. N4
A} Broz g 2eldEe SAE ARV o) AFE Ade] Holge) dd olse] Zo| BuE ARel s
o AT FRT ALE UT AFES LAY AARY N 9 BHO2 1S FHOE ArARARYL

237 A ol SPATREY Fold U AT IS 82T A, Askes) Sl Taj) 22eel &
243 Mee §90 waa BRAW Wo] F3io] AYow] K3, FI4AF, ArkAvilyi 8 WAL
A% e FURFS B4e 2 BoSRie) RS AR AT e SE FAE, w8 AT T8 JeA, A
Fo Ao ;AT BeAE Aue AL S8E 2 Baa o] BAAS A84e) ¥e Aoz wuwr)

F20: 284%F, 85, 49A =4

Abstract: A variety of geophysical well loggings have been conducted to investigate the geological characteristics for
basaltic volcanic area in Jeju Island. Specially, there is no precedent case study using geophysical well loggings in Jeju
Island. And so, the proper understandings for geological features of Jeju Island are the key to interpret geophysical well
logs. Presently, seawater intrusion monitoring systems have been constructed for systematic development and conservation
of groundwater resources. As the results of geophysical well loggings in this seawater intrusion monitoring boreholes,
the responses of well logs for saturated zone have distinctly identified basalt sequences. In particular, neutron logging,
gamma-gamma (density) logging, and resistivity logging have well exhibited the characteristics of lava flows and lithologic
boundaries. In hyalocastite, porosity is high, and resistivity is low. Eventually, geophysical well logs are useful for securing
sustainable development of groundwater in Jeju Island in that it has identified the characteristics of geological responses.
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Fig. 1. Geological map of Jeju Island.
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Well Name: SS-2
Metres natural gamma Near Detector LPU Induction cond. Flow unit | Corelog |
20 (API) 80|10 (CPS) 20000 (%) 60]50 (mS/m) 500
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Fig. 3. Geophysical well logs in borehole SS-2. The response of neutron logs (CPS of Near & Far detector, and LPU) and the induction
conductivity show the good correlation of the characteristics of basalt flow. Solid line is the lithology boundary and dotted line is the flow
unit. Symbol A and M are Trachybasalt and Muljangol basalt, respectively.
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Well Name: YS-1
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Fig. 4. Geophysical well logs in borehole YS-1. Sedimentary and hyaloclastite show that the resistivity and density are low, and the porosity
is high. The intensity of natural gamma is high in the sedimentary interval at the depth of about 19 m.

Table 1. in situ physical properties measured by geophysical well logs in borehole YS-1.

Core log

Depth interval

Natural gamma (API)

Density (g/cm®)

Neutron porosity (%)

Induction resistivity

- (ohm-m)
m
mean (min. ~max.) mean (min. ~max.) mean (min. ~ max.) mean (min. ~ max.)
Trachybasal 194 ~41.5 2 259 32 366
rachybasalt At 17 ~39 192 ~2.83 16 ~58 78 ~912
Hyaloclastite 41.5~49.0 30 228 9 31
yaloclast DA 21 ~54 1.92 ~2.65 31~71 23 ~153
Trachybasalt 49.0 ~62.5 29 261 30 250
Y St 20 ~37 2.03 ~2.83 14 ~57 76 ~757
26 221 49 56
Hyaloclastit -T2
yaloclastite 62.5~721 16 ~35 175 ~2.75 30 ~ 64 38 ~67
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tary, (b) The left part at the depth

1. (a) The left part at the depth of 20 m is the sedimen

of 49 m and the right part at depth 66 m are hyaloclastite.

Fig. 5. Photographs of drill cores in borehole YS

Well Name: SY-1
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Fig. 6. Geophysical well logs in borehole SY-1. Symbol W and TR are acicular basalt, and trachy rock, respectively.
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Fig. 7. Photographs of drill cores in borehole SY-1. (a) Hyaloclastite at the depth of 22 ~ 24 m shows the low resistivity & density, and high
porosity but almost drill cores are lost, (b) Trachybasalt at the depth of about 31 m shows the low porosity, (c) Trachybasalt at the depth of
37~ 39 m shows the signatures of basalt flow grading from a more porous to massive flow, and (d) the fractured trachybasalt at the depth
of 41.8 ~45.8 m also shows the low porosity.
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