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ABSTRACT

This study investigated the probability of arsenic concentrations based on geological distribution using GIS and actual soil
contamination surveys. To this end, isoconcentration curves were created by applying soil pollutant survey data from
uncontaminated areas to the Surfer program. QGIS was used to overlay and visualize the previously created
isoconcentration curves with a geological map to identify the relationship between geological structure and the distribution
of arsenic concentrations in soil. Analysis of the soil survey data in conjunction with the geological map revealed that the
top five areas with high arsenic concentrations were limestone and granite layers, accounting for 50% of the total, out of a
total of 24 strata. Analysis of 89 strata in the top 20 areas centered on arsenic concentrations revealed that granite and
limestone layers accounted for a high proportion of 40.4% of the total, indicating that areas with high soil arsenic
concentrations are formed by granite and limestone layers. In conclusion, we were able to confirm that the actual
distribution of arsenic concentrations in soils varies according to geological distribution, and that there is a possibility of a
correlation between specific geological layers and soil arsenic concentrations. Future additional research is expected to be
useful for identifying the direct and indirect distribution of arsenic concentrations according to geological distribution
during large-scale environmental impact assessments and soil contamination investigations.
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Fig. 2. Arsenic concentration isoconcentrat ion curve by region
(unit: mg/kg, The number in the circle is the number of remarks).
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Table 1. Arsenic concentration by branch

Survey Point (X) Survey Point (Y)

Coordinate Coordinate As Remarks
(TM Central) (TM Central) (mg/kg)
228,832.0 237,183.0 185.700 D
321,284.0 414,259.0 80.330 ®
390,899.0 437,231.0 76.130 ®
390,899.0 437,231.0 71.730 ®
228,832.0 237,183.0 60.730 D
218,398.0 482,907.0 58.470 @
262,638.2 160,297.1 55.537 ®
322,494.0 413,752.0 46.480 ®
218,398.0 482,907.0 44.990 @
258,900.0 466,116.0 35.960 ®
322,494.0 413,752.0 32.570 ®
390,899.0 437231.0 30.730 ®
180,766.0 447,005.0 29.956 @)
402,501.1 384,548.8 29.610
332,774.0 265,558.0 29.500 ®
217,319.0 482,766.0 29.120 @
366,470.0 196,634.0 27.600
262,638.2 160,297.1 26.940 ®
268,587.0 243,426.0 26.800 (5
324,898.0 418,739.0 26.510 @
366,793.0 196,768.0 26.500
283,240.8 366,746.5 24.944 ®
329,869.0 266,870.0 24.800 ©)
179,686.0 439,189.0 24.800 @)
180,766.0 447,005.0 24.500 @)
262,161.0 160,478.0 24.417 ®
332,774.0 265,558.0 24.200 ©)
329,869.0 266,870.0 24.000 ©)
331,630.0 265,050.0 23.900 ©)
355,857.0 397,828.0 23.700 @
353,631.0 437,128.0 23.100 ®
167,572.0 456,718.0 22.982 @®
331,630.0 265,050.0 22.600 ©)
372,308.0 245,205.0 22.450 @
179,686.0 439,189.0 22.200 @)
351,704.0 432,633.0 22.100 ®
361,117.4 336,049.5 22.020 @
324,898.0 418,739.0 21.800 ®@
332,774.0 265,558.0 21.700 ©)
413,638.3 390,925.5 21.520
353,631.0 437,128.0 21.300 ®
202,606.0 473,250.0 21.090
258,900.0 466,116.0 20.400 ®
283,659.6 366,890.8 20.348 ®
262,183.8 159,530.5 20.210 ®
329,869.0 266,870.0 20.100 ©)
262,183.8 159,530.5 20.010 ®
257,943.0 463,326.0 19.780 @0

Remarks) The numerical values presented in the remarks column
represent a ranking of sampling sites in descending order of arse-
nic concen- tration. Identical values correspond to sites located
within the same geographic region.
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Fig. 3. Overlay of geologic map and arsenic isoconcentration curve.
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Table 2. Strata and representative rocks by arsenic concentration distribution region

Region Stratospheric symbol Representative rocks
spfgr Sunchang foliated granite, foliated porphyritic granite
Qa Sandstone, conglomerate, shale
Kma Sedimentary rock, sandstone
@ Kss Sedimentary rock, black shale, sandstone
ms Mica schist, phyllite, sericite
Kad Acid pulse
Oh Light gray dolomite
Qa Sandstone, conglomerate, clay, shale
@ Os Gray limestone
Jbdr Black mica granite
CEw Insectivorous limestone, green grey mudstone, gray shale
Od White, dark brown silicate, bro wn-gray sandstone
Omg Gray dolomite limestone, White limestone
® Qr Conglomerate, sandstone, clay, shale
CEp Pink, white, and gray limesto ne, dolomite
Odu Gray siliciclastic limestone
Jpbgr Porphyritic biotite granite
Jdi Diorite
@ Qa Sedimentary rock
PCEbgn Biotite gneiss
PCEbgn Banded gneiss, migmatite gnei ss, mica schist, sandy schist
PCEbgn Porphyritic granitic gneiss
PCEggn Granitic gneiss
© Qa Alluvium
Knh Hasandong layer of the Gyeon gsang-gye Shindong layer
Qa Conglomerate, sandstone, clay, shale
PCEbs Biotite gneiss, Biotite schist
® Jdi Diorite
PCEdo Gneiss on the eyeball
PCEeq Quartzite
Qa Conglomerate, sandstone, clay
Jdgr Daebo granite, biotite granite and granite porphyry
@ Ka Andesite
PCEbngn Alternating biotite and quartz- feldspar zones
PCEgnb A Granite gneiss A, coarse-grai ned porphyritic granite gneiss
PCEy Geumite, orthosedimentary slate, phyllite, mica schist, black phyllite
PCEgnh Granite gneiss, medium- to fine- grained porphyritic granite gneiss
Qa Conglomerate, sandstone, clay
Qy Sandy clay and mudstone
Kji Gray and greenish-gray sandst ones, mudstone shale, dark gr ay black shale, and sandy shale
® Kcg Mudstone, shale and sandstone
Kha Mudstone, shale, sandstone, and conglomerate
Qa Soil, sand, gravel
Kdap Dodaedong Ansan bedrock
Kgbr Green brecciav
Kfph Fusiform porphyry
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Table 2. Continued

Region Stratospheric symbol Representative rocks
Tbgr Biotite granite
PCEpogn Porphyritic metamorphic gneiss
() Qa Soil, sand, gravel
Pgr Geojeong schist granite
TRmgr Medium-grained granite
Oy Dark gray dolomite limestone
Oh Light gray dolomite
@ Os Gray dolomite
Qa Sandstone, conglomerate, clay, shale
PZoch Black ferruginous phyllite, gray feldspar calcareous phyllite
Qa Brackish, brecci, clay, sand
® PZocg Black slate, dark gray chlorite schist, limestone and graphitic coal-bearing shale
Klgr Leucoclastic porphyry granite, biotite granite
Qr Sandstone, conglomerate, clay, shale
PCEygo Black tritstate, quartzite- noknite, quartz pneiss
@ pm Pegmatite migmatite
PCEggn Granitic pharaohite
Oj grayish-white massive limestone
Ch Red-green shale sandstone, greenish-gray sandstone, reddish-white limestone
® Qr Sandstone, conglomerate, clay, shale
CEp White dark-colored limestone
PCEms Mica schist
Qa Soil, sand, gravel
PCEbgn Biotite schist
Qa Conglomerate, sandstone, clay
Ka Andesite
Kfl Felsic rock
Kbhgr Biotite hornblende granite
Kds Alcos sandstone, mudstone, conglomerate, conglomerate sandstone
© Qa Sandstone, conglomerate, clay
PCEsgn Flake-granite gneiss
gab Coarse-grained granite
Jpbgr Porphyry biotite granite
Qa Sedimentary rocks
© Jgbgr pyrite-like biotite granite
PCEbgn Banded gneiss, migmatite gneiss, mica schist
Jsgr Seoul granite
Jbgr Biotite granite
PCEbs Biotite gneiss, biotite schist
Jdi Diorite
Qa Conglomerate, sandstone, clay, mudstone
< PCEdo Ocular gneiss
PCEgn Carboniferous gneiss
PCEgn Pyrrhotite gneiss
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