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SUMMARY

1. Title : Geological Mapping Research

II. Purpose and significance of the study

Geological mapping program of Korea has been conducted as a long-term
program since the early 1920's. KIGAM has carried out the bulk of the program
for last 40 years. The primary goal of the program is to collect, process,
analyze, translate, and disseminate earth-science information through geological
maps. This information contributes to maintaining and improving the quality of
life and economic vitality of the nation and mitigating the effects of hazardous
events and conditions. Up to the present, a total of 233 out of 363 quadrangles
(1:50,000 scale) of entire South Korea has been mapped. In addition, eight

1:25,000 scale geologic maps for selected areas have been published since 1988.

IM. Scope of the study

The Korea Institute of Geoscience and Mineral Resources(KIGAM) is a
major publisher of geological maps. Production has responsibility for all aspects
of publishing, both conventional and electronic. Our research and information
contributes to enhanced industrial, economic, social and environmental benefits to
the community - by providing input for decisions that impact upon resource use,
management of the environment, and the safety and well-being of Korea.

During the year 2004, we completed preliminary geological maps for the 1/2
area of Ganghwa-Onsuri, Uijeongbu, and Pocheon quadrangles (1:50,000 scale).

The main research fields for geological mapping project include:

- geological surveying and mapping of surface geology

- lineament analyses from satellite image and aerial photography

- Interpretation of the geological occurrences of each stratigraphic unit
- petrographic descriptions of each stratigraphic unit

- detailed geometrical and kinematic analyses of the structural elements



such as fault, fold, bedding, foliation, joint, lineation and etc for
interpreting subsurface geology

- geochemical analyses and absolute age determination of the main rock
units

- Interpretation of crustal evolution of each quadrangle through the analyses

of igneous and metamorphic rock units

IV. Results

1. Ganghwa-Onsuri Sheet

The Ganghwa - Onsuri sheet(1:50,000), lying between the longitudes 126°15 -
126°30" and latitudes 37°30° - 37°50’, is situated in the northwest part of the
Gyeonggil Massif.

The Precambrian basement of the mapped area, the Gyeonggi Gneiss
Compex, is composed of banded gneiss, crystalline schist and granite gneiss in
ascending order. The banded gneiss is characterized by alternation of feldspar-—,
quartz-rich part and mafic mineral-rich part. The crystalline schist consists of
mica schist, quartz schist, crystalline limestone and quartzite. The granite gneiss,
intruding banded gneiss and crystalline schist, shows similar appearance of
Mesozoic granite but some parts has gneiss or migmatic foliation.

Mesozoic granitoids, distributed in the western part of sheet area, are
classified to porphyritic coarse—grained biotite granite, medium-grained biotite
granite, medium coarse-grained hornblende biotite granodiorite and fine-grained
biotite granite in emplacement sequence. The medium coarse-grained hornblende
biotite granodiorite shows the SHRIMP U-Pb zircon age of about 100 Ma.
Therefore, porphyritic coarse-grained and medium-grained biotite granites are
the Jurassic granites. And the others are the Cretaceous granites. The
fine-grained biotite granite, so-called ‘Ganghwa stone’, was used as a building
stone and intruded in the direction of N-S.

Gneissic foliation developed in the banded gneiss 1s mostly oriented
N75°E/60-90°SE. And the gneissic foliation of granite gneiss show maximum of

N75°W/70°SW. Rose diagram of joint of banded gneiss shows the

_10_



N40°W-N50°W maximum, and that of granite gneiss indicates the N40°E-N50°E
maximum. The joints developed in Mesozoic granitoids are concentrated at

NS-NI10°E or N70°E-N80°E directions.

2. Uijeongbu Sheet

The Uijeongbu sheet (1:50,000) is located in the north-eastern part of the
Seoul metropolitan area and geologically belongs to the Gyeonggi Metamorphic
Complex zone of Middle-east Korea Peninsula. The quadrangle includes three
major geologic units: (1) Precambrian metamorphic complex of Gyeonggi Massif;
(2) Jurassic granitic rocks and dikes; (3) Quaternary alluvium deposits.

The Precambrian metamorphic basement which occupies the central-eastern
part of the sheet includes biotite gneiss, migmatitic gneiss, banded gneiss and
granite gneiss. The migmatitic gneiss of which SHRIMP U-Pb zircon age is
1,870 Ma intercalated in the biotite gneiss which para—gneiss originated from
Proterozoic sediments.

The Jurassic Daebo granites and dykes are classified into porphyritic biotite
granite, biotite granite, hornblend granite, diorite and acidic dyke on the basis of
the lithology. The granites are distributed in the central-western part of the
sheet. These granites had intruded the Precambrian metamorphic basement
several places within the Uijeongbu sheet. The K/Ar biotite age of biotite
granite is 164.5+24 Ma and the Rb/Sr whole rock age is 165t30 Ma. The
SHRIMP U-Pb zircon age of biotite granite is 180.0+1.5 Ma, which indicate that
the age of granite intrusion.

The foliation of the Precambrian metamorphic rocks is generally N40-50°E/
40-60°SE and this is accord with general topography of the eastern part of the
Uijjeongbu sheet.

In the Uijeongbu sheet, there are distinctive three fault line. First is N-S
trending the Dongducheon Fault, and the others is NE-SW trending Pocheon
Fault and Wangsukcheon Fault. In the Cretaceous time the Dongducheon Fault
was activated as a N-S-trending dextral strike-slip fault with a displacement of

about 4 km.

_11_



3. Pocheon Sheet

The Pocheon Sheet(1:50,000), lying between the longitudes 127°00'00"~
127°15'00" and the latitudes 37°50'00”~38°00'00", is situated in the northwest
margin of the Gyeonggi Massif. The Precambrian metamorphic basement which
occupies the central part of the sheet includes biotite gneiss, augen gneiss,
foliated leucocratic granite, blastoporphyritic metagranite, Gamaksan metasyenite.
Characteristically in the biotite gneiss are intercalated quartzite and thin
limestone beds. The blastoporphyritic metagranite of which SHRIMP U-Pb
zircon age 1s 1870Ma intruded into the biotite gneiss and contains megacrysts of
alkali feldspar. The SHRIMP U-Pb zircon age of the Gamaksan metasyenite is
758.35.1 Ma and is interpreted to be upper proterozoic. Late Triassic to Early
Jurassic Dedong Group occupies the ENE-trending Yeoncheon coalfield in the
northwestern part of the sheet and is mainly composed of coal-bearing
non-marine sediments. The Jurassic Daebo granites are classified into
garnet-bearing biotite granite, porphyritic biotite granite, biotite granite and
diorite on the basis of the Ilithology. The granites are distributed in the
northeastern, southeastern and southwestern part of the sheet.

The ENE-trending extensional ductile shear zone occurs along the boundary
between the Kyeonggi massif in the south and the Imjingan belt in the north.
The width of shear zone is at least 4 km in the sheet. Within the shear zone,
the metasyenite, augen gneiss and biotite gneiss are mylonitized with mylonitic
foliation and stretching lineation. The mylonitic foliation strikes ENE and dips
consistently north at 40. This foliation surface is marked by strong down-dip
stretching lineation with high angle of pitch. Kinematic indicators including S-C
fabrics, asymmetric augen of feldspar and oblique grain-shape fabrics
consistently indicate a normal sense of shear. A Rb-Sr muscovite age(2261.2
Ma, Kim et al, 2000) of the mylonite suggests that the extensional ductile
shearing occurred during the late Triassic. In middle Jurassic(?) time the
ENE-trending thrusting occurred along the northwestern boundary of the
Deadong Group. The thrust transported the Precambrian leucocratic granite over
the Daedong Group. In Cretaceous time the Dongducheon Fault was activated as

a N-S-trending dextral strike-slip fault with a displacement of about 4 km.

_12_



V. Suggestions for applications

Geological maps are the primary database for virtually all applied and basic
earth science investigation, including (a) exploration and development of mineral,
energy and water resources, (b) land- wuse evaluation and planning for
environmental protection, (c) design and construction of infrastructures, (d)
siting of major industrial facilities, and (e) basic earth science research. The
improved knowledge through the production of geological maps will help to
improve the efficiency of resource exploration and development, and reduce its

culminative impact on the ecologically sensitive region.

_13_
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F 1. 44 e EPMA 244
2 WA ANAHE A IR WA A st
AFEAD) (&Z444)
#1 #2 #1 #2 #3 #4 #7 #8 #9
SiO2 62.61 63.19 62.76 62.72 62.39 62.54 66.17 65.04 65.08
Al203 23.13 22.55 22.93 23.15 23.04 23.19 18.31 18.05 17.91
Fe203 0.27 0.17 0.09 0.10 0.11 0.11 0.00 0.00 0.01
FeO 0.24 0.15 0.08 0.09 0.10 0.01 0.00 0.00 0.01
Ca0O 5.17 4.71 5.16 5.20 5.29 5.34 0.00 0.00 0.00
Naz20 8.17 8.44 8.11 8.18 8.11 8.09 3.08 0.60 0.57
K20 0.11 0.11 0.16 0.17 0.13 0.15 12.2 16.13 16.31
total 99.46 99.17 99.21 99.52 99.07 99.42 99.76 99.82 99.88
Number of inos on the basis of the 8(0)
Si 2.783 2.813 2.795 2.786 2.784 2.782 3.017 3.010 3.013
Al 1.212 1.183 1.204 1.212 1.212 1.216 0.984 0.985 0.977
Fe 0.009 0.006 0.003 0.003 0.004 0.004 0.000 0.000 0.000
4.004 4.001 4.001 4.002 4.000 4.001 4.001 3.995 3.991
Ca 0.246 0.225 0.246 0.248 0.253 0.254 0.000 0.000 0.000
Na 0.704 0.728 0.700 0.705 0.702 0.698 0.272 0.054 0.051
K 0.006 0.006 0.009 0.010 0.007 0.009 0.710 0.952 0.963
0.957 0.959 0.956 0.962 0.962 0.961 0.982 1.006 1.015
mol %
Or 0.7 0.7 1.0 1.0 0.8 0.9 72.3 94.6 95.0
Ab 73.6 75.9 73.3 73.3 72.9 72.6 27.7 5.4 5.0
An 25.7 23.4 25.8 25.7 26.3 26.5 0.0 0.0 0.0
e R e PA S e e A
(&Zg44) AFEAD)
#10 #11 #12 #13 #14 #16 #17 #18 #19
Si02 65.08 65.1 65.08 65.21 65.05 61.6 61.07 57.84 58.43
Al203 18.02 18.02 17.81 18.13 17.76 23.6 23.99 26.26 25.83
Fe203 0.01 0.00 0.02 0.00 0.04 0.13 0.13 0.03 0.17
FeO 0.01 0.00 0.02 0.00 0.04 0.12 0.12 0.03 0.15
Ca0 0.00 0.00 0.00 0.00 0.00 5.84 6.15 8.98 8.41
Naz20 0.49 0.57 0.44 0.39 0.55 7.78 7.70 6.24 6.45
K20 16.21 15.96 16.24 16.44 16.08 0.12 0.13 0.10 0.10
total 99.81 99.65 99.59 100.17 99.48 99.07 99.17 99.45 99.39
Number of inos on the basis of the 8(O)
Si 3.012 3.014 3.019 3.010 3.020 2.754 2.732 2.601 2.625
Al 0.983 0.983 0.974 0.986 0.972 1.244 1.265 1.392 1.368
Fe 0.000 0.000 0.001 0.000 0.002 0.004 0.004 0.001 0.006
3.996 3.997 3.993 3.996 3.993 4.002 4.001 3.994 3.999
Ca 0.000 0.000 0.000 0.000 0.000 0.280 0.295 0.433 0.405
Na 0.044 0.051 0.040 0.035 0.050 0.674 0.668 0.544 0.562
K 0.957 0.943 0.961 0.968 0.952 0.007 0.007 0.006 0.006
1.001 0.994 1.001 1.003 1.002 0.961 0.970 0.983 0.973
mol %
Or 95.6 94.9 96.0 96.5 95.1 0.7 0.8 0.6 0.6
Ab 4.4 5.1 4.0 3.5 4.9 70.2 68.8 55.4 57.8
An 0.0 0.0 0.0 0.0 0.0 29.1 30.4 44.0 41.6
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T 2. ZHAA

o] EPMA #2414

s ig=0]
E7 WA Avg A s47ek e e g i DA
#9 #10 #11 #12 #11 #12 #13 #14
SiOs 39.66 39.39 39.63 39.35 43.92 42.67 45.03 45.08
TiOs 1.49 1.77 1.88 1.84 1.25 1.39 1.15 1.11
Al,O3 10.51 10.73 10.45 10.42 8.21 8.63 6.85 7.14
FeQ™! 29.77 29.71 29.86 29.49 20.12 21.09 19.21 19.9
Fes05° 2.54 2.02 1.78 1.71 3.58 3.71 2.66 3.68
FeO®* 27.48 27.89 28.26 27.95 16.90 17.76 16.82 16.59
MnO 0.36 0.29 0.29 0.29 0.95 0.81 0.9 0.99
MgO 1.8 1.69 1.73 1.76 9.03 8.37 9.65 9.47
CaO 11.18 11.09 11.05 11.11 11.52 11.37 11.56 11.61
Nax0O 1.18 1.25 1.33 1.25 1.23 1.44 1.14 1.07
K20 1.44 1.49 1.46 1.49 1.02 1.13 0.86 0.81
total 97.39 97.41 97.68 97.00 97.25 96.90 96.35 97.18
Number of inos on the basis of the 23(0)

Si 6.378 6.343 6.370 6.368 6.696 6.579 6.898 6.847
Al 1.622 1.657 1.630 1.632 1.304 1.421 1.102 1.153
Al 0.370 0.380 0.350 0.355 0.171 0.147 0.134 0.125
Ti 0.180 0.214 0.227 0.224 0.143 0.161 0.132 0.127
Fes 0.308 0.245 0.216 0.208 0.410 0.430 0.306 0.420
Fes 3.696 3.756 3.798 3.782 2.155 2.289 2.154 2.108
Mn 0.049 0.040 0.039 0.040 0.123 0.106 0.117 0.127
Mg 0.431 0.406 0.414 0.425 2.052 1.923 2.203 2.144
XM1-3 0.034 0.040 0.045 0.034 0.055 0.057 0.048 0.051
Ca 1.926 1.913 1.903 1.926 1.882 1.878 1.897 1.889
Na 0.039 0.046 0.052 0.039 0.063 0.065 0.055 0.059
N 0.370 0.392 0.416 0.394 0.367 0.435 0.341 0.318

K 0.295 0.306 0.299 0.308 0.198 0.222 0.168 0.157
SumA 0.624 0.650 0.662 0.660 0.499 0.587 0.452 0.413
Fes/FegtFes 0.077 0.061 0.054 0.052 0.160 0.158 0.125 0.166
Mg/Mgt Feo 0.105 0.097 0.098 0.101 0.488 0.457 0.506 0.504
Si 6.421 6.377 6.400 6.397 6.756 6.641 6.944 6.910
Al 1.579 1.623 1.600 1.603 1.244 1.359 1.056 1.090
Al 0.426 0.424 0.389 0.393 0.245 0.224 0.189 0.200
Ti 0.181 0.215 0.228 0.225 0.145 0.163 0.133 0.128
Fe total 4.031 4.023 4.033 4.009 2.588 2.745 2.477 2.551
Mn 0.049 0.040 0.040 0.040 0.124 0.107 0.118 0.129
Mg 0.434 0.408 0.416 0.426 2.071 1.942 2.218 2.164
XM1-3 0.122 0.110 0.106 0.094 0.172 0.180 0.135 0.172
Ca 1.939 1.924 1.912 1.935 1.899 1.896 1.910 1.907
Na 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Na 0.370 0.392 0.416 0.394 0.367 0.435 0.341 0.318
K 0.297 0.308 0.301 0.309 0.200 0.224 0.169 0.158
SumA 0.668 0.700 0.717 0.703 0.567 0.659 0.510 0.476
AI(T) 2.005 2.047 1.989 1.996 1.489 1.583 1.245 1.290
P(kbar) 3.6 4.0 2.3 2.6

- 102 -



. 852 EPMA #2414
2 WA Fjﬂ@"ﬁ*%@u E%‘i sy w3 sow Fgo
Avg A s 1 Al s x 37ket
#36 #37 #22 #23 #11 #13 #1 #2
Si02 33.33 32.99 33.03 33.27 33.24 33.07 36.13 36.35

TiOy 4.14 4.25 0.42 0.45 3.89 4.22 3.58 3.39
Al20s3 14.03 14.4 19.53 19.27 14.13 14.07 13.98 13.97

FeO 32.29 32.12 31.67 31.43 32.07 32.07 21.81 21.7

MnO 0.18 0.21 0.63 0.61 0.17 0.17 0.53 0.47
MgO 2.12 2.2 0.24 0.23 2.56 2.48 9.73 9.85
CaO 0.01 0.01 0.00 0.00 0.04 0.00 0.00 0.00
Na20 0.03 0.03 0.01 0.02 0.04 0.05 0.01 0.03
K20 8.96 8.89 9.31 9.12 8.60 8.70 9.45 9.51
total 95.09 95.10 94.84 94.40 94.74 94.83 95.22 95.27
Number of inos on the basis of the 22(0)
Si 5.482 5.422 5.401 5.451 5.471 5.445 5.614 5.639
Al 2.518 2.578 2.599 2.549 2.529 2.555 2.386 2.361
8.000 8.000 8.000 8.000 8.000 8.000 8.000 8.000
Al 0.201 0.211 1.165 1.173 0.212 0.175 0.174 0.193
Ti 0.512 0.525 0.052 0.055 0.482 0.523 0.418 0.395
Fe 4.441 4.415 4.331 4.307 4.415 4.416 2.834 2.815
Mn 0.025 0.029 0.087 0.085 0.024 0.024 0.070 0.062
Mg 0.520 0.539 0.059 0.056 0.628 0.609 2.254 2.278
5.700 5.720 5.693 5.676 5.760 5.746 5.750 5.743
Ca 0.002 0.002 0.000 0.000 0.007 0.000 0.000 0.000
Na 0.010 0.010 0.003 0.006 0.013 0.016 0.003 0.009
K 1.880 1.864 1.942 1.906 1.806 1.827 1.873 1.882
1.891 1.875 1.945 1.913 1.826 1.843 1.876 1.891
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# 4. A4 EPMA 247
A WA A4 s A AFA SR st
#1 #2 #3 #4 #5 #6 #15 #16
SiO9 36.75 37.09 36.92 37.01 36.09 35.94 35.63 35.63
TiO9 0.02 0.09 0.07 0.03 0.00 0.01 0.01 0.00
AloO3 20.62 20.68 20.54 20.78 20.1 20.01 20.08 19.91
Feo(total
) 30.49 30.02 30.44 30.09 29.57 29.84 25.3 25.71
MnO 1.14 0.95 0.90 0.60 13.22 13.67 17.49 17.21
MgO 0.45 0.48 0.52 0.63 0.02 0.02 0.01 0.01
CaO 10.04 10.28 10.36 11.02 0.53 0.53 0.58 0.63
total 99.51 99.59 99.75 100.16 99.53 100.02 99.10 99.10
Number of inos on the basis of the 12(0O)
Si 2.982 2.997 2.986 2.976 3.002 2.987 2.982 2.985
Al 0.018 0.003 0.014 0.024 - 0.013 0.018 0.015
Al 1.954 1.966 1.945 1.946 1.975 1.947 1.963 1.951
Ti 0.001 0.005 0.004 0.002 0.000 0.001 0.001 0.000
Fe 2.069 2.029 2.059 2.024 2.057 2.074 1.771 1.801
Mn 0.078 0.065 0.062 0.041 0.932 0.962 1.240 1.221
Mg 0.054 0.058 0.063 0.076 0.002 0.002 0.001 0.001
Ca 0.873 0.890 0.898 0.950 0.047 0.047 0.052 0.057
sum 5.031 5.013 5.030 5.037 5.012 5.033 5.027 5.032
mol%
almandin
67.3 66.7 66.8 65.5 67.7 67.2 57.8 58.5
e
spessaltine 2.5 2.1 2.0 1.3 30.7 31.2 40.5 39.6
pyrop 1.8 1.9 2.0 2.4 0.1 0.1 0.0 0.0
e
grossula
28.4 29.3 29.1 30.7 1.6 1.5 1.7 1.8

r
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#35
44.88
0.03
32.79
4.23
0.07

0.06
0.06 0.06
0.00

0.00
0.31 0.23
10.51
92.80

A 284
& shdek
#30  #31 #32  #33  #34
4547 4484 4495 4523 4555 4505
006 002 002 003  0.00
3224 3179  31.27  31.87
480 518 478
0.11  0.09
0.08  0.08
0.00

32.19
4.35
0.00
0.19
10.07

4.48
0.06
0.30
10.34
92.20

45.15
0.03
6.234

Si0g2
TiO2 0.00
AloOs3 32.44 31.62
FeO 4.18 4.83
MnO 0.05 0.09
MgO 0.06 0.08
CaO 0.00 0.00
NazO 0.34 0.20
10.39 10.35 10.16
92.61 92.67 92.14
Number of inos on the basis of the 22(0)
6.270

0.03
0.07 0.09
0.00 0.00
0.31 0.33
10.38 10.16
92.42 92.49 92.73

6.300
1.700 1.766
3.602

0.003

0.491
0.008
0.012
4.117

6.353
1.647
3.554
0.000
0.559
0.007
0.013
4.133
0.000
0.062
1.862

6.271 6.310
1.729 1.690
3.538 3.493
0.002 0.003
0.560 0.604
0.011

0.013

0.017 0.017
4.128
0.000

4.129

0.000
0.051 0.084
1.797

1.840

K20
total
6.334

1.666 1.730
3.575 3.572
0.006 0.002
0.524 0.508
0.007

0.004

0.015 0.019
4.108
0.000

4.123
0.000

0.089 0.081

1.847 1.808

6.277
1.723
3.527

Al
3.593
0.003

Al

Ti 0.000
Fe 0.486 0.563
Mn 0.006 0.011
Mg 0.012 0.017
4.098 4.120
0.000 0.000 0.000
0.054 0.084
1.812

0.092
1.843 1.840

Si

Ca
Na
K
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