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ABSTRACT

The research was conducted in the regions where abandoned mines are distributed in 'Kangwon'
province. It was found that the annual average rainfall in 'Jungsun' county with in Kangwon province
was 1,314mm and the average temperature was 18C in year 2009. 'Jieok' mountain and "Mindoong'
mountain are located in the region where discharged the water and stream from the abandoned mines
were monitored monthly from June 2009 until October 2009. Additionally soil and vegetational
distribution were analyzed within a radius of lkm from the abandoned mines. The stream flow
fluctuation of dry season and rainy season was rough. When we compared the average concentration
between the upper region and abandoned mine's discharge, the concentration of discharge appeared
highly about 20 times (Zn), 80 times (Mn). According to water quality analysis the concentration of
Mn and Zn were relatively high. This area is composed of cave(2.9%), land(5.7%), road(5.7%),
fields(39%), forests(40%) and other area(6.7%). Field and other area contained high level of As, near
roads and field contained high level of Ni. It appeared that amount of Zn in various area exceeded
both critical criteria and concerned criteria. As a result Quercus mongolica community took up 51%,
Pinus densiflora community took up 25% and Pinus densiflora-Quercus mongolica community took
up 18% of the research site. It was found that Quercus mongolica community tend to show highest
number out of all the vegetative population. There were 16~32 different species found in Quercus
mongolica community and 29 different species found in Pinus densiflora community. Also, there
were 20 different species found in Pinus densiflora-Quercus mongolica community.
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Fig. 2. Investigation area of water quality and soil contamination characteristic.
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Table 1.. Preserving method of analysis.sample

Determination Container Preservation Maximum storage recommended / regulatory
Temp.(T) " PGX - stat/stat
pH P,G. - 2h/stat
Turbidity - - 24h/48h
DO - - 8h/8h
Conductivity PG. 4°C, refrigerate 24h
TSS P,G. 4°C, refrigerate 7d
Hardness PG. 4C, refrigerate 28d
Alkalinity PG 4°C, refrigerate 14d
Anion PG. 4C, refrigerate 28d
Cation P,G. 4C, refrigerate 28d
T-N PG. 4, add H;804 to pH<2 284(7d)
T-p P,G. 4°C, add H,80, to pH<2. 284(7d)
Heavy metal PG. ¢-HNO; 2ul/ 4 6months

*P: Polyethylene, G: Glass

David(1998)% Fmdte] EREZS ATk £, FE Felove)] 2718 15x15m’E FARAL
AR AR AFAASRHE AR A B ZARE AAISATHEE R, 2007b).
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Fig. 3. Piciures of the cave around and chlorosis.
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Table 2. Result of water quality analysis

Site 1 Site 2
Day
6/4 79 8/14 923 10/7 6/4 7 8/14 9/23 10/7
Flow rate (m’/d) 375 1263 97.8 17.70 1431 - - - - -

Temp. T 113 12.6 115 11.8 10,6 10.7 14.1 13.8 11.8 10.8

pH 77 78 6.9 78 6.5 72 6.6 82 7.6 82

Cond. mS/em 0.79 0.616 0.7 1.027 0.669 1222 1307 1492 1.746 1.096
TSS mg/L 1.8 04 02 04 12 104 252 10 332 18.0

Turb. NTU 22 34 0.9 0.5 0.3 4.0 154 2.8 120 6.7
Hardness 42432 353.20 35722 45936 509.20 681.02 619.58 781.76 868.75 848.13
Alkalinity 1454 136.0 144.0 156.0 149.0 110.8 130.0 102.0 136.0 121.0

DO 6.8 8.1 102 83 87 6.8 52 6.1 6.3 15
N 215 2.61 3.52 248 2.11 2.18 1.69 3.18 246 215
TP 0.02 0.01 0.02 - 0.03 0.02 0.02 0.05 0.85 0.16 025
Cl 135 218 3.18 211 2.89 2.68 3.15 247 148 214
S04 113.05 81.18 305.81 33209 312.04 620.25 384.14 628.24 721.08 691.84
Ca 132.96 113.73 118.12 14736 15338 226.79 208.28 269.22 2942 275.82
Mg 22.06 16.53 14.86 21.83 30.18 271317 23.73 27.53 31.98 38.06

Na 12 1.0 0.94 1.77 1.65 8.06 442 5.54 8.03 82
K 1.08 0.9 0.89 1.14 1.15 1.53 2.09 155 14 135
Al el ND. ND. 0.024 0.024 0.028 N.D. N.D. 0.047 0.049 0.042
Fe N.D. ND. 0.007 0.014 0.016 ND. ND. 0.01 0.026 0.029
Cd ND. ND. ND. 0.002 0.003 ND. ND. N.D. 0.002 0.002
Pb 0.002 0.002 ND. ND. 0.002 0.002 0.002 N.D. 0.001 0.011
As ND. ND. 0.46 ND. ND. ND. ND. 0.39 0.003 N.D.
Hg N.D. ND. ND. ND. N.D. ND. N.D. ND. ND. ND.
Cr ND. ND. ND. 0.004 0.004 ND. ND. ND. 0.005 0.004
Cu N.D. ND. ND. ND. ND. ND. ND. ND. N.D. ND.
Mn ND. 0.009 0.056 0.011 0.015 0.201 1.004 2329 3.051 2359
Zn 0.04 0.042 0.379 0.284 0.290 0.016 0274 0.15 0212 0.211
Ni ND. ND. ND. ND. ND. N.D. ND. ND. N.D. ND.

N.D. : not detected
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Table 2. Continued

Site 3 Site 4 Site 5
Dy 6/4 7/ 814 923 1077 6/4 79 814 923 107 6/4 79 8/14 9723 10/7
Flow rate (m3/d) 2664 9787.6 35514 - 1083 | 699.6 1,6029.8 5.0 2.8 7.3 - 1428061 33,8805 - -
Temp. T 115 11.2 112 13.6 12 1.7 14.6 13.7 122 121 14 14.1 16.3 184 13.8
pH 7.8 76 8.8 79 7.7 72 73 8 73 8.3 13 8 8.6 77 85
Cond. mSfem | 0283 0277 0309 0368 0245 | 0476 0578 0707 1225 0.891 | 0514 0401 0442 0568 0394
TSS mg/L 02 154 0.2 12 2.0 02 112 0.2 0.4 40 0.2 284 1.0 1.0 0.4
Turb, NTU 0.9 16.8 12 12 15 0.7 4.7 11 0.4 0.6 0.3 94.9 12 0.8 11
Hardness 16120 166.39 166,06 154.61 180.66 | 333.93 332.17 35698 575.63 67253 [271.53 21485 227.78 228.70 50920
Alkalinity 1234 1400 1460 1640 1420 | 1288 1360 1420 1750 1578 | 1242 1380 1420 1440 1444
DO 54 8.5 103 58 6.3 59 6.3 6.1 5.8 6.8 48 83 94 69 75
™ 6.12 734 5.84 7.82 425 6.05 7.11 4.87 622 4385 | 1141 1065  5.68 4.85 5.92
TP 0.15 0.34 0.24 0.08 0.03 021 032 0.05 0.06 0.04 021 0.02 0.01 0.01 0.6
Cl 1.54 1.87 248 274 1.58 | 251 2.78 2.69 3.05 2.74 515 461 715 6.88 517
$04 6.85 512 7.05 1681 816 |231.15 24723 31511 21354 24861 | 6131 4518 5204 5517 6184
Ca : 5953 6204 6239 5836 66.88 | 113.04 1173 12509 198.02 221.86 | 93.08 73.59 79.18 80.68 15338
Mg 297 2.8 242 2.09 323 | 1232 934 1062 1934 2829 | 932 741 1.16 648  30.18
Na 0.77 191 0.41 121 0.45 127 243 1.33 261 3.82 | 225 2.9 1.05 3.11 1.65
X 032 0.66 0.31 0.5 0.29 0.87 1.1 0.94 0.95 1.23 111 0.92 0.66 1.06 115
Al mel ND. ND. 0015 0024 002 | ND. ND. 0025 0026 0032 | ND. 0.002 0025 0015 0024
Fe ND. ©ND. 0007 0017 0016 | ND. 0001 0007 0014 0015 | ND. 0.003 0008 0014 0014
Cd ND. ND. ND. 0002 0002 ND. ND. ND. 0002 0002 | ND. ND. ND 0002 0002
Pb 0.001 0002 ND. 0012 0016 | 0001 0002 ND. 0005 0007 j 0.001 0.002 0003 0009 0.007
As ND. ND. 011 ND. ND.| 0001 ND. 0013 ND ND. | ND ND 00l5 ND. ND
Hg ND. ND. ND. ND. ND. | ND. ND. ND. ND. 000 | ND. ND. ©ND. ND. ND
Cr ND. ND. ND. 0004 0005 | ND. ND. ND. 0005 0.005 | ND. ND. ND. 0005 0.004
Cu ND. ND. ND. 000f 0001 | ND. ND. ND. ND. ND | ND. ND. ND 0001 ND.
Mn ND. ND. ND. 0028 0014 | ND. ND. ND. 0601 0003 ]| ND. 0.003 0012 0002 0.005
Zn ND. ND. ND. 0012 ND. | ND. ND. ND. 0074 0075 | ND. ND. ND. 0015 0.006
Ni ND. ND ND. ND. ND | ND. ND. ND. ND. ND | ND ND ND ND ND

N.D. : not detected
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Table 3. Result of soil analysis

Numbers of Research As Cd Cr Cu Ni Pb Zn Hg
Parameter 2 pH p
sample  areas (m") Average + SD (mg kg )
6.34+ 138+ 0.75+ 003+ 472+ 2788+ 025+ 651.5+ 1.09%
Cave 3 3,771
0.52 1.63 0.92 0.04 1.68 32.73 0.19  504.21 0.69
Land : 6 754 5774 243+ 053+ 0.03 373 27.63+ 036f 5434+ 092+
’ 0.96 6.50 0.11 0.03 1.93 4949 041 19276 051
Road 6 7542 6.774 372+ 078+  0.13+ 298+ 4281+ 186+ 6705+ 0.67%
’ 0.66 2.93 0.63 0.06 2.66 2357 252 32427  0.58
, 658+ 420  0.54%  0.12+ 119+ 3341+ 140+ 3987+ 0.85%
Field 32 31453 0.59 7.34 0.78 0.12 2.23 20.78 232 28514 048
597+ 167+ 034+ 0.04: 195+ 1692+ 2.64+ 2762+ 110+
Forest 4 SBP4 001 529 056 005 630 1949 589 37926 099
570 411+ 032+ 0.04+ 126+ 1543+ .- 0.60+ 572.6+ 091+
Other 7 879 120 692 050 003 143 2048 078 69621 057
Concern criteria of soil contamination 6 1.5 4 50 40 100 300 4

Critical criteria of soil contamination 15 4 10 125 100 300 700 10

oh A WS A4S 2 AT, GRE 2UTEY, AAHTEY, 2UTALUTEE0E &
[e]

THFig. 4. THEE Aok

Fig. 4. Research scene.
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Table 4.. Distribution area and ratio of each community

Division of community Area(m?) Ratio(%)

Quercus mongolica ) 730,000 50.69
Pinus densiflora . 358,003 24.86
Pinus densiflora-Quercus mongolica 265,500 18.44
Othier: ' 86,497 6.01
Sum . 1,440,000 100.00
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Table 5. Synthesis table of plant communities investigated from Mi. Jieok

A: Quercus mongolica community (NZE-Z2), B: Pinus densiflora community (U522,
C: Pinys densiflora-Quercus mongolica community (U2 zZh}F 3-8

A

Community type Al e B C
Serial number 1 2 3 4
Altitute(m) 950 950 750 780
Slope aspect SW N SE E
Slope degree(’) 30 40 50 50
Quadrat size(m?) 225 225 225 225
Height of tree 1 layer (m) 18 16 17 15
Coverage of trec 1 layer (%) 85 90 90 70
Height of subtree layer (m) 15 5 6.5 55
Coverage of subtree layer (%) 50 55 45 50
Height of shrub layer (m) 1.8 25 1.5 2.5
Coverage of shrub layer (%) 30 30 30 25
Height of herb layer (m) 0.6 0.8 0.6 0.6
Coverage of herb layer (%) 75 80 60 70
Number of species 16 32 29 20
Differential species of the community
Quercus mongolica Tl 5.5 3.5 2.2 44
Quercus mongolica T2 3.3 33 . 11
Quercus mongolica S + + . 1.1
Quercus mongolica H 1.1
Pinus densiflora T1 . 11 . 44
Pinus densiflora T2 . . . 22
Pinus densiflora S . . . +
Prunus sargentii T1 . g 1.1
Prunus sargentii T . + . +
Prunus sargentii H . . +
Zanthoxylum schinifolium T2 . . 1.1
Zanthoxylum schinifolium H . . + +
Malus baccata T2 . +
Lonicera maackii S : 1.1
Lindera obtusiloba S 23
Lindera obtusiloba H L1 +
Corylus sieboldiana T2 1.1
Corylus sieboldiana S + 33
Corylus sigboldiana H +
Aralia elata S +
Aralia elata H +
Acer pseudo-sieboldianum S +
Lespedeza cyrtobotrya S 1.1 1.1 . 1.1
Hepatica asiatica S +
Polygonatumodoratum var. pluriflorum H + 1.1 +
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Table 5:. Continued
Serial number 1 2 3 4

Polygonatum involucratum

Aster scaber
Atractylodes
Vicia chosenensis 23
Syringa: wolfi 1.1
Syringa wolfi

Ampelopsis brevipedunculata
Viola keiskei

Carex. siderosticta 33 . +

jounfi= = o 5 S = B = = S n R = n g o

Galium: trachyspermum

—3
&)

1.1
22 . 11 22
1.1 1.1

Lespedeza maximowiczii
Lespedeza maximowiczii
Lespedeza- maximowiczii
Galium: kinuta

Veratrum: maackii var. japonica
Cirsium: setidens

Melampyrum roseum 1.1 . 11
Artemisia keiskeana .
Adenophora triphylla var. japonica
Aster ageratoides

Dioscorea: tokoro

pueraria. thunbergiana

Astilbe- chinensis var. davidii 11 + . +
Valeriana fauriei

Boehmeria- spicata

Vicia unijuga

Synurus- deltoides

Smilox nipponica

Rubia chinensis Regel & Maack var. chinensis
Corydalis -ochotensis

Spodiopogon sibiricus

+

Rubus crataegifolius 1.1
Sanguisorba officinalis
Clematis mandshurica
Pteridium aquilinum var. latiusculum 11
Carex lanceolata

Rhus tricocarpa

e =T oo =~ = = =T = == = == = === < = B < B <o < B = S = S B~ - < - R« <= <= T« = =

+ A+ A 4+
+

Crepidiastrum denticulatum
*¥T1: Tree. layer, T2: Subtree layer, S: Shrub layer, H: Herb layer
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