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Electrical Resistivity at Room Temperature and Relation between Physical Properties
of Core Samples from Ulleung Island
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Abstract: Electrical resistivity of 23 core samples from Ulleung Island at dry or saturated condition has been measured
along with dry density and effective porosity, and the relations between the properties has also been discussed. Upper
and lower bounds of electrical resistivity at room temperature can be provided by the dry- and saturated- resistivity,
respectively. Injecting nitrogen gas to the pore space at the very end of drying process can prevent humid air from getting
into the pore space, so that measurement of dry-resistivity can be less affected by humidity in the air. Dry density and
porosity have very close correlation; the ratio between increase of porosity and the decrease of density showed distinct
relation to the rock types, such that basaltic rocks showed higher ratio while trachytic rocks showed lower. Saturated
resistivity showed close correlation to density and effective porosity of the rock sample, while dry resistivity didn't.
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Table 1. Characteristics of Ulleung core samples used for resistivity
measurements in this study.

core Depth (m) Rock type Dry density  Effective

D (g/em®)  porosity (%)
3 32.0-32.7  Basaltic pyroclastic 2.44 15.40
5 57.8-58.2  Basaltic pyroclastic 237 17.83
8 104.8-105.3  Basaltic pyroclastic 245 15.88
10 120.0-1204 Basalt 2.69 2.53
11 1384-138.7 Trachyte 2.51 8.17
17 215.5-216.0 Trachyte 2.51 8.50
19  246.2-246.6 Basaltic pyroclastic 2.54 9.27
21 277.4-277.8 Trachyte 2.62 3.94
22 286.8-287.2 Basaltic pyroclastic 2.65 3.42
25 329.2-329.6 Trachyte 2.38 9.71
26 349.6-350.2 Trachytic pyroclastic 2.52 7.78
27  364.4-364.8 Trachyte 2.13 16.22
30  410.2-410.6 Trachytic pyroclastic 2.52 9.52
31  426.2-426.6 Trachytic pyroclastic 2.37 13.98
33 450.8-4514 Trachyte 2.34 11.18
34 461.2-461.8 Trachyte 2.36 9.47
36  495.0-495.5 Basaltic pyroclastic 2.70 5.07
37  511.0-511.4 Trachytic pyroclastic 2.50 9.59
38 520.4-520.7 Trachyte 2.34 9.37
39 534.2-534.6 Trachyte 2.18 13.40
40  540.0-540.7 Trachyte 2.56 6.34
41  558.6-559.0 Basaltic pyroclastic 2.64 4.85
42 569.2-569.7 Trachytic pyroclastic 2.71 2.54
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Fig. 1. Monitoring of resistance of a core sample from Ulleung
Island for about 24 hours simultaneously with temperature and
humidity changes.
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Fig. 2. Monitoring of resistance of core sample #5 simultaneously
with temperature and humidity changes.
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Fig. 3. Monitoring of resistance of core sample #37 simultaneously
with temperature and humidity changes.
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core ID Depth (m) Rock type resistivity resistivity Dry/Saturated , Resistivity (ohm-m)
resistivity ratio 000 menron 10
(ohm-m) (ohm-m)
3 32.0-32.7 Basaltic pyroclastic 53.8 30,553.3 568 ]
5 57.8-58.2 Basaltic pyroclastic 32.8 79,975.9 2,437 e
104.8-105.3 Basaltic pyroclastic 55.2 19,206.0 348 )
10 120.0-120.4 Basalt 508.8 51,880.6 102 ]
11 138.4-138.7 Trachyte 150.6 64,376.9 428 R
17 215.5-216.0 Trachyte 192.0 83,805.4 437
19 246.2-246.6 Basaltic pyroclastic 94.4 73,545.0 779
21 277.4-277.8 Trachyte 515.1 80,207.7 156
22 286.8-287.2 Basaltic pyroclastic 370.5 49,468.9 134
25 329.2-329.6 Trachyte 194.9 98,102.3 503
26 349.6-350.2 Trachytic pyroclastic 1553 71,852.7 463
27 364.4-364.8 Trachyte 75.4 67,454.0 894
30 410.2-410.6 Trachytic pyroclastic 154.9 73,933.6 477 T
31 426.2-426.6 Trachytic pyroclastic 61.9 71,040.7 1,149 T
33 450.8-451.4 Trachyte 187.8 92,094.5 490 e ——
34 461.2-461.8 Trachyte 150.9 81,380.5 539 ]
36 495.0-495.5 Basaltic pyroclastic 357.0 19,329.3 54 i
37 511.0-511.4 Trachytic pyroclastic 144.0 83,116.4 577 i s
38 520.4-520.7 Trachyte 195.9 78,544.2 401
39 534.2-534.6 Trachyte 122.6 64,273.6 524
40 540.0-540.7 Trachyte 3629 96,240.2 265
41 558.6-559.0 Basaltic pyroclastic 2524 73,969.9 293
42 569.2-569.7 Trachytic pyroclastic 596.4 81,592.2 137
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