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3-Methylcholanthrene (3MCho)
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ERR S PC1 PC2 PC3 PC4
R 413 20.2 15.7 115
Na 45.0 —36.8 7.3 40
Fl 104 6.9 1.0 78.0
Ph 0.1 33.9 235 3.9
Flt 78 18.0 296 —11.1
Py 96.8 -0.3 0.2 0.3
B(a)A 61.6 244 —06 -7
Ch 15.7 62.2 13.1 —0.1
BF 50.5 24.1 -20.3 41
B(a)P 55.6 v16 —-16.6 —66
B(e)P 71.6 41 -16.7 —-35
Per 624 —85 —24.8 —1.1
InP 66.3 7.8 -179 -5.1
BPer 89.0 -1.0 38 -0.3
1MNa 39.3 —41.6 115 a7
2MNa 60.4 —30.3 56 24
2,6DMNa 0.0 27.8 64.3 1.7
2ENa -43 1.7 -75 68.0
1MPh 475 —333 9.2 3.0
Ret 0.0 —20.2 25.0 -13.2
B %

x4 F[HEADERNRAIT

iR PC1 pPC2 PC3 PC4
R1 1.846 —2.938 1.607 0.817
R2 —3.066 —0.938 —1.393 —0.583
R3 —2.464 —0.919 0.187 —1.291
H1 2.726 —2.336 1.179 0.742
H2 2.794 0.612 —0.319 —0.485
H3 4.863 1.837 —2.384 —0.901
H4 —1.489 1.228 2.093 —1.664
L1 —2493 —0.907 —1.863 —0.779
L2 —0.769 3450 2.300 0.755
L3 —1.948 0911 —1.407 3.388
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Consideration on PAHs detected in sediment
samples in Hokkaido.

Ruriko TAHARA, Hiroaki OHARA,
Shosuke NATSUME and Toshiaki NAKAJIMA

Abstract
Polycyclic aromatic hydrocarbons (PAHs) in sediment

samples were determined by GC/MS. The concentrations
and composition of PAHs depended on points where the
sediment samples were collected. Many kinds and high-
concentration PAHs were detected in sediment samples
collected near industrial areas and urban areas. On the
other hand, high concentration of perylene was detected
in rural areas. We tried to analyze PAHs compositions
of these samples by principal analysis method to obtain
knowledge about all samples. As a result, the followings
were clarified: (1) perylene detected in rural sediment
samples would originate from plant pigment, (2) retene,
which is said to be a marker of paper mills, was detected
in high concentration from sediment samples collected at
down stream points of a paper mill, but it did not effect
on the result of principal analysis, and (3) PAHs except
for perylene were divided into tow groups, one consisted
of high-molecular-weight PAHs and was detected at
industrial areas, and the other consisted of low-molecular-
weight PAHs and their alkyl homologues and was
detected at urban area. This tendency agreed with those
reported in many papers. Then we were able to presume
roughly where PAHs originate from at individual

sampling points.
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LURIT K D AR ONDV IHEE £ )L DB

o | Station | Station | Latitude |Longitude| Altitude | Warm eop | Station | Station Latitude |Longitude| Altitude | Warm
Prefecture| ™\, Name (degree) | (degree) (m) Index Prefecture| ™\, Name (degree) | (degree) (m) Index
e | 11121 | )1 45.248 | 141. 852 31.0 18.7 Al | 51281 | BB | 34.845 | 137.217 61.5 129.7
A& 12746 | & ol | 42.978 | 142.395 338.5 51.4 Iz B | 52041 | 3T & | 36.305 | 137.100 480. 4 82.9
dewfgiE | 15041 | & ¥ O | 44.282 | 142. 162 263. 0 49. 1 2 52081 | H JII | 36.273 | 136.897 487. 4 84.9
JeiiE | 15231 | ZEHIEEF | 43.595 | 141,732 108.0 59.3 I B2 52111 | A & | 36.248 | 137.505 773.4 75. 6
deifiE | 15442 | 4 58 | 43.038 | 141. 957 304. 5 56. 4 I B | 52181 | X BE | 36.060 | 137.033 | 1023.0 59.9
deifiE | 16026 | € 43.272 | 140. 563 83.0 61.0 I B | 52196 | B Z §i | 36.015 | 137.388 939. 4 67.9
JeimE | 16286 | = % Bl | 42.793 | 140. 948 272.0 54. 6 B 52331 | J\ % | 35.758 | 136. 980 256. 8 97.6
deifgE | 17076 | B | 44.470 | 143. 108 14.5 49.5 Iz B | 52346 | B Hoo| 35.767 | 137.287 429.4 93. 6
deifgiE 18256 | Al #E | 43.383 | 145. 115 29.5 48. 1 I B 52381 | f% B 35.638 | 136.603 197.5 98.9
degE | 18311 | & R | 43.230 | 145. 255 36.5 44. 8 I Bo| 52482 | H JII | 35.598 | 137.318 526. 4 95. 6
deifgiE | 19076 | B sE@AmE | 43,433 | 144. 087 438.5 4.7 = @ | 53091 | & 1| 34.870 | 136. 452 76. 5 116.5
e | 19451 | Al 5 | 42,937 | 144.735 155.5 43.1 = E | 53401 | REEPHIEE | 33.932 | 136.140 29. 4 141.3
dbifgE | 20186 | HE SE|43.367 | 143,192 546. 5 44.0 ‘| 95166 | k i | 36.670 | 137.422 302. 5 91.4
deimE | 21161 | K W | 42.670 | 141.078 398. 0 50.9 & | 55206 | /N B | 36.578 | 137.132 97.5 104. 2
deimE | 21171 | 7k o5 | 42,627 | 141. 255 156. 5 54. 4 Ao 56286 | S | 36.362 | 136.613 186. 5 99. 2
dtifgE | 22036 | H | 42,877 | 142,442 286. 5 55. 0 £ JIE | 56301 | 1 | 36,225 | 136. 358 132.5 101. 7
deimE | 22156 | Hr | 42.543 | 142,333 66. 5 59.7 W JHF | 57001 | = 36.237 | 136. 142 89.3 107.5
deigE | 22291 | = £ 42,245 | 142. 662 16.5 56. 8 & k| 57206 | & | 35.767 | 136. 200 134.5 100. 8
e | 23206 | B§ 2P EF | 41,905 | 140. 970 31.5 63. 1 o™ | 60102 | L BO| 35.383 | 136. 343 153.5 103.5
deifiE | 23326 | K O | 41687 | 140. 445 15.4 65. 7 who®| | 60226 | {3 2010 34.913 | 136. 080 2715 94.0
oA | 31201 | & | 41.045 | 140. 633 12.9 71.9 oAk | 61111 | # | 35.450 | 135.317 43.4 114.1
H oA | 31366 | & 4 IR | 40.777 | 140. 205 46. 5 79.3 oAb | 61206 | € | 35.275 | 135.550 208. 1 99. 8
HOAR | 31482 | B & %5 | 40.648 | 140.848 900. 5 48.0 oAb | 61326 | HL M 34 | 34.810 | 135.772 56. 5 117.5
| 32206 | % W | 40.120 | 140. 838 242.5 2.7 KBro| 62081 | A& B ol | 34.675 | 135. 677 639. 0 90. 6
B H | 32266 | /U 1% S | 40.013 | 140. 802 584.5 58.3 O FE | 63051 | & [ | 35.535 | 134.822 15.9 112.4
Boom | 32311 | B = & | 39.992 | 140. 405 126. 5 78.0 O | 63076 | A [l | 35.467 | 134.598 226. 5 97. 1
& W 32466 | 4 i | 39.603 | 140. 557 62.5 85.0 fOFE | 63201 | A B | 35. 167 | 134.795 334. 2 101.5
B H | 32496 | K IE SF | 39.527 | 140. 233 26.5 82.2 O | 63251 | — T 35.098 | 134.583 201.5 105. 5
oW 32771 | % @ & | 38.960 | 140. 528 341.5 75.3 &R | 64206 | - 4k il | 340137 | 136. 005 340. 5 100. 2
g | 35116 | <& 1| 38.878 | 140. 332 176. 5 78.9 sl | 65061 | & EP oL | 34.222 | 135.590 801. 5 83.0
1 % | 35216 | J 1| 38.607 | 140. 163 338.5 68. 7 gl | 65121 | 3% K| 34.087 | 135.425 246. 5 106. 6
| 35246 | R 40 Bd | 38.555 | 139.555 13.5 92.5 oL | 65162 | & | 33.945 | 135.557 116. 5 115.1
g | 35361 | K F R | 38.390 | 139.993 448.5 67.7 ol | 65201 | Il | 33.893 | 135. 217 93. 4 132.5
B | 35541 | & g | 37.998 | 139.957 258.5 79.0 FOagil | 65256 | ZE A )| 33.792 | 135.513 166. 5 113.2
oo | 54421 | i JIL | 37.672 | 139. 447 108.0 92.1 oL | 65276 | #r =] 33.687 | 135.970 27.4 140. 5
¥ | 54566 | A JR WE | 37.357 | 139.072 246. 7 87.8 skl | 65306 | P4 JIl | 33.637 | 135.710 156. 5 113.7
A OF | 33006 | fH | 40.403 | 141.700 76.5 70. 3 gl | 65356 | i W | 33.450 | 135. 760 88. 1 144.0
s F 33026 | #% k| 40.318 | 141.470 159.5 71.4 W | 66091 | T 2 | 35.103 | 133.435 5315 82. 6
A F | 33136 | L J& | 40.148 | 141.570 296. 5 66. 7 | 66136 | iy 35. 118 | 134. 327 246. 5 101.7
A OF | 33186 | & & | 40.038 | 141.437 396. 5 69. 0 ]| 66221 | Hr | 34.942 | 133.518 399.5 93.5
A F | 33206 | 8| 40.003 | 141.883 13.5 72.1 ]| 66296 | f& JE | 34.867 | 133.903 70.9 109. 6
A F | 33326 | A S139.842 | 141,797 118.5 77.2 [ 1| 66306 | Fn | 34.815 | 134.183 11.5 108. 6
A OF | 33371 | K JII | 39.783 | 141. 328 686. 5 53.9 I & | 67016 | & By | 35.033 | 132.902 576. 5 81.9
aOF | 33526 | Il Ho| 39.598 | 141. 682 198.5 78.8 & & | 67116 | B 34.860 | 133.023 315.4 95.7
A= F | 33616 | 1L H | 39.450 | 141. 957 30.5 76.3 J& | 67151 | K g | 34.767 | 132.465 391.5 89.8
=oOouE | 34012 | By % | 38.913 | 140. 828 531.5 65.3 I | 67191 | i A | 34.763 | 133.278 516.5 85. 1
OB | 34186 | A& I | 38.678 | 141.450 44.5 82.7 & & | 67292 | = A | 34.545 | 132.530 76.4 120. 1
oOoko| 34311 | Hr JIE | 38.303 | 140. 635 270.5 7.2 Ji& W | 67326 | JF | 34.583 | 133.237 106. 5 113.7
ok | 34331 | % | 38.338 | 141.013 111.5 86. 6 | 67496 | K 7T 34.222 | 132.220 26. 1 125. 6
& | 36056 | % & | 37.892 | 140. 437 206. 5 86. 6 M| 68091 | HE 5| 35.520 | 133.022 1.5 112.1
& | 36196 | B A | 37.668 | 140.260 | 1226.5 48.5 O | 68261 | & 35,198 | 132.817 222.9 100. 0
g | 36341 | & 1| 37.452 | 139. 525 330.5 82.3 B | 68306 | IR % | 35.002 | 132.712 450. 5 89.4
& & | 36501 | I A | 37.335 | 140. 808 416. 5 8.4 O | 68351 | )il A1 34.977 | 132.492 138.5 103.8
W& | 36562 | % A | 37.277 | 140. 063 646. 5 70. 5 B OMR | 68431 | 9% 26| 34.777 | 132. 108 389. 5 91.7
Mk | 36591 | /NEPETET | 37.287 | 140. 625 439.5 80.9 AR | 68516 | ¥ A0 W | 34.462 | 131.770 172.9 109. 8
& & | 36676 | £ JIE | 37147 | 140. 452 296. 5 88.9 BOMR ] 68546 | X H | 34.353 | 131.935 296. 5 100. 7
& & | 36716 | B &F W | 37.025 | 139.385 938. 5 61.9 5 OHU | 69246 | & SH | 35.263 | 134.240 188. 5 100. 8
o B | 40046 | db Yk Bk | 36.842 | 140.770 53.5 97.5 & | TI087 | /% WRO1 34,040 | 134. 157 169. 4 124.3
¥k | 40061 | K + | 36.778 | 140. 345 126.5 95.7 & | 1191 | ] 33.868 | 133.903 566. 5 91. 2
i A | 41116 | - = &6 | 36.893 | 139. 568 933.0 60. 3 s | 11251 | R gH | 33.772 | 134.205 336.5 103. 6
M A | 41166 | H J6 | 36.738 | 139.500 | 1303.1 52.7 & N | 12161 | Bf M| 34.120 | 133.772 74.3 120. 3
oL | 43171 | 1§ 1| 35.985 | 139. 335 50. 9 107. 1 mOOA | 74071 | A& 1| 33.753 | 133. 577 256. 5 108.3
BB | 42046 | i Bt | 36.865 | 139. 058 708. 5 69. 1 AL | 74296 | KE J| 33.390 | 132.922 121.5 102. 5
BOE | 42121 | H®H Ho| 36.617 | 138,592 1229.5 58.7 II| 81011 | 4 2| 34.615 | 131.623 56. 5 117.2
BOE | 42221 | H | 36.463 | 138.463 | 1236.5 58.0 I 81196 | #k & 5 | 34.235 | 131.307 246. 5 105. 3
BE M | 42326 | 78 HF 4 | 36.245 | 138.707 381.5 91.8 I 81231 | Ji WA | 34.262 | 131.958 100. 8 106. 0
BOE | 42396 | 7 %5 | 36.108 | 138.897 365. 5 93.7 I 81386 | FA | 34.022 | 131.873 59.9 120. 2
K B | A8196 | {S/NHTHT | 36.548 | 137.997 518.5 88.3 oo 82206 | iR | 33.560 | 130.853 126.5 119. 2
K ¥ | 48321 | B OEf M7 | 36.383 | 138.383 964. 5 73.6 Ko | 83341 | K fil | 33.065 | 131.632 106. 5 118.9
£ B | 48331 | # JF IR | 36.342 | 138.547 | 1014.1 63.7 K 4 | 83431 | F H | 32.845 | 131.675 206. 5 110.3
£ % | 48466 | & JIL | 36.088 | 137.683 1074. 5 65. 1 £ | 84171 | | 33.360 | 129.550 70. 4 130. 2
K % | 48531 | B | 35.938 | 137.602 | 1138.5 60. 8 K | 84519 | = b & | 32.737 | 130.262 688. 3 96. 0
£ B | 48541 | W% JII | 35.983 | 137.835 924.5 78.2 e & | 85161 | = B 33,117 | 129.995 89.0 118.2
K B | 48546 | R B | 35.982 | 137.983 735.5 85.3 e A | 86006 | fE b | 33,115 | 130. 692 125. 5 116. 1
£ B | ABTIT | B R & | 35.610 | 137.620 566. 5 88.5 e A | 86066 | F /h 33.097 | 131.068 446. 5 99. 6
£ B | 48826 | B | 35.373 | 137.692 946. 5 71.6 e A | 86216 | = £ | 32.612 | 130.478 66. 5 139.8
£ ¥ | 48841 | B 15 W | 35.322 | 137.932 416. 5 97.7 BE A | 86271 | A | 32.515 | 130. 447 10. 1 134.7
AL | 49196 | bBJu—fa | 35.528 | 138.615 560. 5 97.0 e A | 86316 | A& JE | 32.468 | 130. 180 36.5 134.1
1 & 49256 | 1L | 85,437 | 138.837 998. 5 68. 8 ol 87041 | & T ORE | 32.712 | 131.290 358. 0 111.7
T % | 45326 | W | 35.235 | 140. 098 126.5 107. 2 =l 87071 | #% [l | 32.643 | 131. 157 596. 5 96. 2
Bl | 44172 | K 5| 34.748 | 139. 362 101. 1 129. 6 = ol 87181 | H ] | 32.408 | 131. 600 29.3 141. 3
i M | 50386 | K # | 34.872 | 137.815 71.8 128.2 ool | 87206 | ] 32.385 | 131.332 256.5 113.4
oW 87231 | PH Kk B | 32.230 | 131.152 256.5 118.9

= oleo| 87411 | K | 31.803 | 131.458 17.5 148. 5

BEVEE | 88286 | 4% .z B | 31.670 | 130.850 390. 5 120. 8

VeS| 88666 | b f| 30,407 | 130. 900 156. 5 160. 7

BBV | 88686 | & A K& | 30.382 | 130.658 46. 0 170. 2

oA | 91011 | 2 & | 260927 | 127.940 65.4 204.5

O | 91021 B 26. 833 | 128. 272 238.5 186. 0

OO 91181 | ¥ FE E | 26.210 | 127.363 226. 5 191.7

AR | 94101 | K Ji | 24.263 | 123. 872 36. 1 222. 5

.
T
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rop | Station | Station Slope | Intercept | Minlimit | Max. limit i | Station |  Station Slope | Intercept | Minlimit | Max. limit
Prefecture No. Name a b of temp.('C )| of temp(C) Prefecture No. Name a b of temp.(C )|of temp/C)

JeifpE | 11121 | JIE | 0.497 0. 065 -10 15 & Al | 51281 | | 0.014 0. 339 0 15
b e 12746 | &5 it | 0.384 0. 058 -10 15 Iz B 52041 | 3 &) 0.063 | -0.504 -3 15
JeviEE | 15041 | R RO | 0.248 0. 067 -10 15 I B 52081 | JII | 0.064 | -0.633 -3 15
deE | 15231 | Z24IEE | 0. 266 0.073 -5 15 I B | 52111 | #5 B | 0.054 | -0.285 -3 15
deifgsE | 15442 | & ik | 0.294 0. 069 -5 15 Iz B 52181 | N BE | 0.071 | -0.321 -5 15
JeifgiE 16026 | 3 0. 441 0. 090 -5 15 I B2 52196 | = oz A | 0.059 | -0.152 -5 15
JeyfgE | 16286 | &= % B | 0.245 0. 065 -10 15 Iz B | 52331 | /U | 0.019 0. 173 -3 15
deigaE | 17076 | Bl #ho| 0.335 0. 068 -10 15 I B 52346 | = | 0.011 0.237 -3 15
At e 18256 | Hll | 0. 342 0. 065 -10 15 Iz B | 52381 | #i WLop0.029 | -0.003 -3 15
JeifgE | 18311 | )2 R | 0.385 0.070 -10 15 I B 52482 | B Jil | 0.005 0. 449 -3 15
deyfE | 19076 | B sEARE | 0.511 0. 039 -10 15 = & | 53091 | & 1| 0.022 0. 062 0 15
JefgE | 19451 | H A5 % | 0.245 0. 067 -10 15 = E | 53401 | REEFHTEE | 0.008 0. 421 0 15
JevfgE | 20186 | Hif SE0.299 0. 044 -10 15 | 55166 | K | 0.061 | -0.562 -3 15
JeyfEE | 21161 | K i | 0.306 0. 064 -10 15 | 55206 | /N B | 0.042 | -0.514 0 15
degaE | 21171 | # B 1 0.457 0. 065 -10 15 G Ji| 56286 | & o] 0.053 | -0.602 -3 15
deifgE | 22036 | H o 0,183 0. 066 -10 15 A I | 56300 | 1k ol 0.034 | -0.094 0 15
JeyE | 22156 | | 0.345 0. 065 -5 15 ® FE | 57001 | = 0.034 | -0.196 0 15
deyfE | 22291 | = o 0.293 0.071 -5 15 & | 57206 | 5 ] 0.041 | -0.322 0 15
JeifgE | 23206 | B 2P F | 0.415 0.071 -5 15 W | 60102 | b Ho|0.031 -0.216 0 15
dedfE | 23326 | K N | 0.280 0. 061 -5 15 wEoo# | 60226 | {5 20000017 | -0.101 -3 15
oA | 31201 | & H | 0.224 0. 059 -3 15 w®oO# | 61111 | 2§ # | 0.020 | -0.278 0 15
H AR | 31366 | & o W | 0.336 0.073 -3 15 no AB | 61206 | ] 0.013 0. 165 -3 15
O | 31482 | BB o % | 0.454 0.070 -10 15 oo | 61326 | HCHH 34 | 0.028 | -0.504 0 15
| 32206 | %% Wi 0.376 0. 067 -3 15 K B | 62081 | A By | 0.018 0. 165 -3 15
B | 32266 | U 0% S| 0.325 0.078 -5 15 O | 63051 | & | 0.026 | -0.524 0 15
BcoHo| 32311 | BT A= & | 0.416 0. 059 -3 15 o JE | 63076 | A il | 0.051 -0. 423 -3 15
B M| 32466 | f4 fE | 0.334 0. 053 -3 15 T JE | 63201 | B B | 0.007 0. 179 0 15
B M| 32496 | K 1E FF | 0.298 0. 058 -3 15 O | 63251 | — =o0.018 0. 084 0 15
Bo Ho| 32771 | B o f§ | 0.428 0.070 -3 15 & B | 64206 | E Jb o | 0.005 0. 651 0 15
B | 35116 | <& | 0.302 0. 059 -3 15 Frek | 65061 | & B oo 0.008 0. 407 -3 15
1 % | 35216 | Jf r | 0.277 0.093 -5 15 gl | 65121 | K| 0.013 0. 322 0 15
i | 35246 | R 40 BY | 0.363 0. 055 -3 15 Al | 65162 | BE ] 0.003 0. 692 0 15
g | 35361 | K FH R | 0.425 0.084 -5 15 FrsgL | 65201 | il i1 0.008 0. 343 0 15
i | 35541 | & I | 0. 344 0.073 -3 15 FrERL | 65256 | 22 AA JII | 0.010 0. 425 0 15
ok | 54421 | i JiL | 0.407 0. 056 -3 15 AL | 65276 | #7 w=ol0.015 | -0.049 0 15
o | 54566 | A JR W | 0.209 0. 069 -3 15 gkl | 65306 | vH JiE | 0.005 0.674 0 15
A OF | 33006 | f# | 0.323 0. 059 -3 15 Akl | 65356 | 3] W | 0.016 0. 031 0 15
a o F | 33026 | % K| 0.293 0. 061 -3 15 Wt | 66091 | T | 0.031 0. 122 -3 15
A OF | 33136 | % | 0.283 0. 068 -5 15 Wt | 66136 | T iy | 0.015 0. 102 0 15
A OF | 33186 | & & | 0.313 0. 066 -5 15 W | 66221 | #r Bop0.027 | -0.009 -3 15
HOF | 33206 | % | 0.446 0. 050 -3 15 il | 66296 | f& ¥ | 0.019 0. 066 0 15
a OF | 33326 | A 50,185 0. 054 -3 15 1| 66306 | AN 0] 0.025 0. 001 0 15
AOF | 33371 | @K Jil | 0.193 0. 069 -10 15 Ji k| 67016 | = B 1 0. 061 -0. 564 -3 15
aOF | 33526 | Il JE | 0.346 0. 047 -3 15 & & | 67116 | JE JEo|0.030 | -0.048 -3 15
A F | 33616 | L H | 0.300 0. 039 -3 15 J& & 67151 | K g1 | 0.039 | -0.251 -3 15
=GR | 34012 | B9 35 | 0.336 0.079 -5 15 J& & | 67191 | A | 0.024 0. 112 -3 15
=Gk | 34186 | A& # Il | 0.407 0.025 -3 15 & & 67292 | = A | 0.021 0. 096 0 15
oOoWko| 34311 | Hr JiE | 0,327 0. 059 -3 15 J& & | 67326 | ¥ Bl 0.026 | 0. 361 0 15
HoOoWko| 34331 | M %2 0.270 0. 036 -3 15 J& k] 67496 | K 1ol 0.021 | -0.539 0 15
fw & | 36056 | % J& | 0.398 0. 063 -3 15 /R | 68091 | ] 0.024 | -0.127 0 15
O | 36196 | & A | 0.259 0.071 -10 15 M| 68261 | # & 0.027 0. 086 -3 15
& | 36341 | & 1| 0.465 0.071 -3 15 B M| 68306 | AR % | 0.053 | -0.394 -3 15
& | 36501 | Il M| 0.438 0. 028 -3 15 5 M| 68351 | )il A1 0.021 0.229 0 15
O | 36562 | B A 100.307 0. 059 -3 15 M | 68431 | 7R 26| 0.032 | -0.001 -3 15
O | 36591 | /NBREET | 0.204 0. 030 -3 15 B f | 68516 | ¥t Fm ¥F | 0.017 0. 155 0 15
& | 36676 | £ JIE | 0.246 0. 032 -3 15 B MR | 68546 | S H T | 0.025 0. 084 0 15
f M5 | 36716 | kx Ar Wk | 0.343 0.076 -5 15 5 HU | 69246 | g6 | 0.025 0.015 0 15
ko Bk | 40046 | dE Yk Bk | 0.200 0. 035 -3 15 T & | TI08T | /% we|0.020 0. 132 0 15
Y% B | 40061 | K ¥ | 0.230 0. 034 -3 15 B | 71191 | R | 0.017 0. 399 -3 15
B A | 41116 | = = | 0.418 0. 066 -5 15 @8 | 71251 | KR 56 | 0.004 0.618 0 15
i A | 41166 | H Jt | 0.401 0. 057 -10 15 & I | 12161 | BF H | 0.020 0.072 0 15
BoOE | 43171 | % | 0.307 0. 029 0 15 moA | 14071 | R 1| 0.010 0.418 0 15
BOE | 42046 | B 0.357 0. 083 -5 15 Al | 74296 | B J& | 0.014 0. 375 0 15
O | 42121 | & d# | 0.308 0. 062 -5 15 o n 81011 | 78 e | 0.022 0.078 0 15
O | 42221 | H ] 0.212 0.073 -5 15 [T 81196 | £k & H | 0.047 | -0.228 0 15
BEOE | 42326 | 78 % 4 | 0.328 0. 029 -3 15 ([T 81231 | Jis W 0.016 0.290 0 15
BEORS | 42396 | 7 51 0.338 0.022 -3 15 | 81386 | A | 0.016 | -0.066 0 15
K B | 48196 | {S/NHETHT | 0.258 0. 045 -3 15 t& M| 82206 | ¥R H [ 0.015 0.107 0 15
K % | 48321 | B HB M7 | 0.334 0. 052 -3 15 K| 83341 | K fil | 0.019 0. 044 0 15
£ % | 48331 | & H R | 0.500 0. 049 -5 15 K | 83431 | F H 0.011 0. 396 0 15
£ B | 48466 | &= JIE | 0.326 0.073 -5 15 KW 84171 | ol 0.017 | -0.052 0 15
£ B | 48531 | B H | 0.235 0.071 -5 15 K M| 84519 | & f & | 0.017 0.278 -3 15
£ B | 48541 | 4 JiE | 0.341 0. 047 -3 15 e | 85161 | B 0.019 | -0.029 0 15
£ B | 48546 | R g1 0.283 0.026 -3 15 e A& | 86006 | B €| 0.012 0.277 0 15
£ ¥ | 48717 | B R B | 0.237 0.025 -3 15 e A& | 86066 | Fg /h 0.010 0. 283 -3 15
£ % | 48826 | & & 0.235 0. 026 -3 15 e A | 86216 | = £ | 0.013 0. 103 0 15
£ % | 48841 | B f5 ¥ | 0.268 0.018 -3 15 e A | 86271 | ol 0020 | -0.262 0 15
AL | 49196 | kJu—fa | 0.374 0. 035 -3 15 e A | 86316 | A P 1 0.015 0. 141 0 15
1 A 49256 | (L 0. 362 0. 051 -5 15 ool 87041 | & T BE | 0.018 0.283 0 15
T BE | 45326 | | | 0.324 0.019 0 15 ool | 87071 | ¥ [ | 0.019 0. 283 -3 15
oL | 44172 | K 5| 0,207 0.019 0 15 = 87181 | H [ | 0.016 0. 041 0 15
fif M | 50386 | K # | 0.189 0.012 0 15 oW | 87206 | ff | 0.012 0. 365 0 15

ool 87231 | PE Ok B | 0.012 0.514 0 15

ool | 87411 | & | 0.018 | -0.282 0 15

BEVE R | 88286 | 4t &z JE | 0.013 0. 193 0 15

YRR | 88666 | I fl0.015 0. 180 0 15

JEVE S | 88686 | & A K& | 0.025 | -0.220 0 15

oo | 91011 | 2 A& | 0.024 | -0.368 0 15

oo | 91021 B 0.011 0. 384 0 15

oM | 9118 | U 3E | 0.036 | -0.294 0 15

A 94101 | K Bl 0.018 | -0.108 0 15
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Developing NDVI Estimation Model of Forest
Area in Japan, using Temperature data

Izumi Noguchi, Buhe Aosier, Masayuki Takada,
Kazuhiro Hamahara, Hideaki Takahashi,
Katsumi Tamada

Abstract
In this study, estimation model of the Normalized

Difference Vegetation Index (NDVI) using temperature
and location data was developed. Data sets for
analysis were the NDVI images in 2003 from SPOT4/
VEGETATION (Maximum NDVI values in 10-days
synthesis), and temperature data from AMeDAS 173
stations, located forest area in 2003.

Ten days averages of temperature (before 10days time-
lag) were selected from the ten days moving averages of
temperature as input data of models by statistics analysis.
Unusual lower NDVI values were excluded as outlier
values for the effects of cloud jamming. Furthermore, site

and area models were developed considering vegetation
in each five class divided by the warm index (WI). It
was considered that there were the lower and higher
limited NDVTI values because NDVI values shows stable
values in summer and winter seasons. Thus, models
were used a linear-regressions model between lower and
higher limited temperature values. The calculated limited
temperature value was used when input-data was lower
and higher than the limited temperature values in each
warm index class.

As per the results, it was found the good correlation
with the site model results and the observation values of
NDVI (r= 0.968, mean difference between model results
and observation values: 0.087). Furthermore, the 6 area
models in all Japan were developed based on the site
models using following factor; latitude, longitude, altitude,
mean temperature and WI. Finally, it was found that the
rather good correlation coefficient and mean difference
between the area model results and observation values
was 0.923 and 0.131, respectively.
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%, LinLizhs, BHICh 21558 OBk O #HA I
TEDRETEFNITTTO, [RERDZ D OIG TG &
OBHEEIZONWTRFNT A2 EITED. KDEWEEDE
WNELNDHDEEZEND, TITARETIE. 20
—EMY > T TR K D BEREERE Tt > 5 — (BUR.
> —] &Id,) B EIZT20034E 4 A 520044F 3 H
£TO1ER, 1EREICEGENICRKDOERZITV, &
A FF 2 VLR UPCBsOREN N2 DRIGEAKR-2> Y
F—XY — > DEMEHIC DN THAE L., SO
REMHEE OB ONWTERL I,

2 A &

2.1 8 E

FAFF 2 M OPCBsDEHEY) B 1T Wellingtonth #
DHDEMHALZ. P, ARETIEZPBsT > P —
D 4P, 2 TIUPAC numberTHi Lz, 71 k2
RV AT ATFISENIEE T3R8 R OB R #3550
HEOTAFF L VHESNHDODDEFHL 72,



LHRERGE R > 5 —Fr #8245

2% B

mEEEAR s O N7 57 (LR, THPLC) &Rgd.) 13,
BEABILC-10ATVDEZFH Uz, BERFIIERLIOED
D ENREET A7 O~ N7 57 /@i e &obat (B
T, THRGC/HRMS| &g 9.) . Agilentt: #6890 %
O HAE T BIMS-700DZ Z N F @ L7z, PCBsa
Y F—ORER. NS OWEZBEICL I,

®1 BERAEKIOINTSTORESEH

415 . | SHANDON hypercarb S
H5 L84 X | 100mm(length) X 4.6mm(i.d.)
¥ %% | UV-VIS detector(254 nm)
4y i £ #F | Fractionl Fraction2 Fraction3
4y M %t % | other-PCBs | DL-PCBs PCDD/Fs
B ANFT MV /| T
ANFY
(3:7)
i | 1.0 ml/min 2.0 ml/min 2.0 ml/min
i & | 11 mL 32 mL 46 mL
H o LRE | 35C 35C 50°C
note i i

2.3 FFHRE

BRI Y Z 2 7 IV O —HEY > 7Y > 7B HER
LY, vy —REICTHEML . f£AKMY MODEL-
123VE AW THSIHREIOOL/nnT 1 # Y > FY > 7 %
fIolze HWEMIIIRI T LS > T +—24 (BLF. [PUF)
EWET,) 2 KR OAREEMEASH CAT, [QFF) &lgd,)
L7, 5B, PUFRIIMHRTICY 1 F % 7 285
JEVRARIH 2B ASE300 (LR, TPLE) &M&d.) ITXD
T b TURE L B R TR L THERAL 2. QFF
3BT L D 600°C TAREEILI L TR L 7=,

2.4 124k
2.4.1 Ri4LEE - BIE

PUF KR UQFFINS D A FF 2 VKM UPCBs Dl
PLEZHWT{To 7z, HIHEHIIER2DEBD, HF5Nk
TNETNOMMHREaDbE, 7U—=27 v TANNA I
EEME 2L, ANFY 2 ICREL, MU —->2E
UATNVAT L O ST T 7 EE->HPLCIZ X % 57—
) P ANA D NEEEWE O R IN—HRGC/HRMS O JIg
TR BETREIZ Y2 7IVCHERL TEHL =,
BB BT B AAF L D EKAUPCBsI > Y 5 —0D
i FREE. ZHZ40.0006 ~ 0. 003pg/m. 0.001 ~
0.003pg/mMTdH > 7z,

&2 PLECOMHEEH

W OHE A PUF QFF
oW I Tt MLz
O R 2 60 ~ 180m1 " 60 ~ 180m1 "’
iR B 100°C 150°C
It Vi 1, 500psi 1, 500psi
B KO 5min 15min
7 9w Toa 150% 150%
Y 1 7 b P) 9
N — P 60sec 60sec
oo R R 20min A0min

FHAZILOKRES (33,66,99 nl) ITKDEHT S,

2.4.2 752958 - EIRE

PUFK UOQFFZNZFNICDWT, [[TEOHH - il
HMETS 7o 7dBREfTn,. 7o 27EREa P
F—DEEMITHEL RN & 2R L /-,

BURIZ Y A A F 2 RO 3 HEHRLL EDPCBsIC
DNTIIRFA80 ~ 120% DEUNETH o 7223, 2 FHFR(BK
PCBSTIZ50 ~ 80%. 1 HEF(LIARPCBsTIZ30 ~ 60% DIal
NRTH O, EKHEFEPCBsDEINERAE < 732 73l
BINTz.

3 MREBE

3 BELRILEEEEE
3N A4 XTI

£ 3RV L IZH A A F T P HEOBPE FEH &AM D2 H)
Rz T NTNR Uz, R OFEEEZ0. 029pg-TEQ/
m (1.3pg/m) THU., FA—FEITHONLL2EOERH
SR DRG—REREE T BT B E 0. 064pg-TEQ/m
FOBEWETH > 7=,

WELEZ RS E12H05 2 HE TOLM TRt 2
FOBHEL, 0. 1pg-TEQ/MZHEAZHAS 2 [HF 517,
O ENIAAFFEE DKAETHERS L7z, T OMEMISIER
Y5 HMivama” 5 O#iE E—FK Lz, £ BICLHics
WY E R DO BERE A ) & filed THEBIL T
WBHZEME (M2), XHITHT 2 MEHEE RO BN
Wil OBk O BE DR VHARIE SN D,

[FI AR TI34ER] 28 U TTeCDFsOEI &M E <. 24
A FF DK% 2 5Dz, LU FPeCDFs) HXCDFs)
TeCDDs ~OCDD ) PeCDDsx~HxCDDs~HpCDDs~
HpCDFs) OCDFOJET® > 7z, 7272L. OCDDIZ DT
FEMZ P OCERNICEEINSERD > 2. B
3. ZOXIBBEENHEHICBVWTHERIND Z &,
ZLU T B TEEOMKRICRES Z & E2ME L TWD,
AEDO XS LHEMOY > T 2 TIRIIBNTHZOH
SRR IN, AP F =Y —RBFHI> T —
M—RRICHBL L., FRICRERED T F B OGS
RIS RN — > R U T,



E (pg/m°)

i1

Ly

A

‘

BALAE£S

FLIRTTIC BT 2 RGP DY A A F 2 VR CRY HIHLE 7 = Z)) DIE#AH

25 30
) | — KB T_ TeCDFs 1 20
——TeCDDs 1 1 10
15 —+—0CDD
—o—TeCDFs %)
—&—PeCDFs 10 @
—e—HxCDFs R
11 —=—OCDF
—>— SR 1 -10

PR A

[RaYl L1 1=l - - ray _30

NN PR P
/%HQD q/ \q,%/ \\62
v A \\\ ‘\"\«\\ "o%\\
K1 FA44F U EREOERLE
120 7
—8—502 L
—— NOx 16
100 ——PCDDs
——PCDFs
5

NOx, SO 22 FE (ppm)

FAXF 2y ERE (pe/m)

2 BAAXVUBEREEARRKYEDEMEE



TR S — T SR
£33 HAAAFLUERUPCBOEHZEE
& T & (3~57) T (6~81) K (9~ 11D X 2 ~2
Bk Wb ] A A E B B
n 52 5.2 5.2 13 13 13 13
S (C) 21.0 4.3 8.9 7.2 18.0 11.6 -1.4
SPM  (ug/m) 42.7 7.6 16. 5 23.7 16. 0 13.2 13.1
TeCDDs 0.52 0. 048 0.11 + 0. 08 0.098 + 0. 04 0.075 £ 0. 022 0.10 = 0. 04 0. 17 = 0.12
PeCDDs 0.52 0.027 0.079 + 0.083 0.080 + 0. 046 0.048 + 0.019 0.070 + 0.047 0.14 + 0.12
HxCDDs 0.56  0.017  0.08 =  0.09 0.085 £  0.038  0.046 £ 0.021  0.0690 £ 0.046  0.15 = 0.1
HpCDDs 0.38 0.019 0.067 £ 0.073 0.075 £ 0. 062 0.053 £ 0.042 0.051 £ 0.024 0.10 = 0. 11
OCDD 0. 56 0.020 0.086 + 0.12 0.12 + 0.15 0.082 + 0.14 0.053 + 0.019 0.10 + 0.09
PCDDs 2.2 0.13 0.44 + 0.37 0.49 + 0. 28 0.32 + 0.21 0.3 + 0.16 0.67 = 0. 55
TeCDFs 21 013 037 = 0.3 0.39 £ 0.13 0.2l £ 0.06 0.33 £ 0.19 0.74 £ 0.47
PeCDFs 1.7 0.073 0.23 + 0. 26 0.25 + 0.12 0.13 + 0. 04 0.20 = 0. 14 0.44 + 0.40
HxCDFs 1.3 0. 049 0.16 + 0.22 0.17 + 0.09 0.089 + 0. 030 0.14 + 0.11 0.33 + 0.35
HpCDFs 0.76  0.027  0.082 =  0.13 0.084 +  0.042  0.049 = 0.019  0.077 £ 0.052  0.15 £  0.22
OCDF 0.26  0.0098 0.030 =+ 0. 043 0.031 £ 0.017 0.018 £ 0.012 0.028 £+ 0.019 0.053 £ 0.073
PCDFs 6.0 0. 30 0.89 + 1.0 0.93 + 0.4 0.50 + 0.14 0.77 + 0. 49 1.7 + 1.5
Total TEQ 0.17 0.0093 0.029 + 0. 026 0.028 + 0.012 0.023 + 0. 005 0.025 + 0.013 0.043 + 0. 044
MoCBs 23 0.37 2.8 + 4.4 3.8 + 2.4 0.85 + 0. 50 2.1 + 1.2 9.2 + 4.7
DiCBs 43 12 24 + 5.8 27T + 6 26 + 3.4 24 + 5.3 20 + 5.9
TrCBs 120 22 56 + 25 51 + 18 83 =+ 19 65 + 23 37 £ 12
TeCBs 240 24 84 + 60 72 + 27 160 + 41 100 + 56 41 + 12
PeCBs 360 24 93 + 90 79 + 39 220 £ 66 110 + 87 38 + 10
HxCBs 200 10 41 + 50 34 + 22 110 + 42 46 + 48 16 + 4.7
HpCBs 64 2.5 11 £ 16 7.5 + 7.4 33 £ 14 12 £+ 16 4.2 + 1.6
OcCBs 5.1 0.29 1.0 + 1.2 0.67 + 0. 66 2.5 + 1.2 1.1 + 1.2 0.58 + 0. 30
NoCBs 0.19 0.028 0.063 £ 0. 036 0.050 + 0. 040 0.093 £ 0.023 0.056 £ 0.025 0.059 £ 0.043
DeCB 0.077  0.0065 0.020 =+ 0.014 0.019 += 0.010 0.018 £ 0.012 0.016 += 0. 007 0.031 £+ 0.018
Total PCBs 990 100 330 + 240 280 + 110 640 + 170 370 + 230 170 + 48
Total TEQ® ¥ifiriZpeg-TEQ/m. Z®filidpe/ni
3.1.2 PCBs 50> —"1IDo0nTH, EEMMEL (0.1 pg/ni)
# 3 R U 3 IZPCBs D I ##% 5 & [ O 2 Bkt 2 2 HODEMZEL TEME S L2EENE s N=N (7=
NZTNRLT=, L. #l1693EMIZIIEAEHmEIINTNWERN,) . £z
FER DO EEIE330pg/mMTH o /2. [F—EEIZfTbh BWTRAMAF I VENEHL TELBRINSHET

FALSEY AR BT ERE A T, IRIEI T AR/N36 pg/m
K2, 600pg/miTH260pe/m, FEmHITIEE/NT pg/ni
BA630pg/mM T 0pg/mTHD., Loy —EEODEM
(640pg/ml) BERULM (170pg/m) OWTNHEEDH
Tl S WRE T I Nz, =720, ZobswE
BREFEEFHE BV TORRE S F/MEICRE /SR 0N
HO HIFIZE > TIREZZINZDHHBDEEZ LN,
FEHAIILINE BEHIcE <R3 EANE SN, 1
FFFEERIWDONNY -2 ThHoT,

R0 B FRHI IR AT N R 5. BHITldPeCBs
> TeCBs)HxXCBs) =TrCBs, % ] T13TeCBs=PeCBs)
=TrCBs)HXCBsDIETH > 7z, F7z. TeCBsh HO0cCBs
EWV o =P FEEPCBIZE ICIRE LA U, AHITIER
9 2 HFIZ & > 7= AIDICBs%NoCBs, DeCBII:f# 7z i@ U

FEE—ERETH D, MoCBs T IC E /D5 AvE A3
K<eo/, IS OMHEANIENE & OB E AR < RIg X
ns (i,

M 412 DOPCBsd > Y = F — DRE OEMA S % 7R
UZzo AR NS WIEIZ #59/#69, #93/495/ 498,
H101, #110& W 2% 7 00—V OPCBsH#L 12 3k
TP Varyrr—phnichitians,

Fie. FEAENI PO R & FERICZ I
TR Em 2R Uz, —4. #1260 169, #1893:(/1’)
7ZPCBs#FICIZIE LA ERSNT, RIEHRkREEZ SN

2. FERRICIN S OBREEHSEO O D Y S — N EIRE TH
RAINDIBREFAFF VHEHEMAROEINEE I N,

3.2 [EEHLDOHE R
3.2.1 &R

POPsIZ— I I B Y, Wh WD 5 [ 7
PET, K& - 7K - B BRI THE, s XN D
SRICE>TE#HITLZZENAsNTHBD., Z0HARIZ
SRICELASNDZHDEEZLNTNRY D0 5g
FF 2 2 HIIPOPsD /U CIIBI A FEFEME A3 flied T2 L
V& & DBIE M ZIER T 2T H £ 0 B S 172 0AY,
PCBsi3Z < OIFEFIZEL > TRIAIN TV S,
AEIIBNWTDH, Y1 4F VHEEIQIEORNA
%»ﬁ%ﬁ%TTu&ﬁﬁfﬁhé('l)# halb W= 4]

RO EBURENEE & DI RALEEICEEIN TN
5HDT, [REDEFEWLEEEIIRKVWDDEEZ SN
%,

—7j. PCBSIEEIIZIEOLEICBBICLEAEINTNDEE
THEZD (K3, 4), I T, HFEHKIE EPCBsik
EOR%ZK 51K L=, PCBSEEIZSIRE D EFITHREWN
EEEIRMICHINT 2P BRI Nz, —RICRE IC
BVTPOPsD & 5 I B HFEEME DIRE H 5 WIEE D5y
JE (D) & ZORKADHEARE D 1/T) &XkHAD
EOBADHEHBREREFDLSONTHED, TOEMROME



PCBsiE & (pg/m?)

PCBsEE (pg/m’)

400

350

300

250

200

150

100

50

80

70

60

50

40

30
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—=—DiCBs
——TrCBs
—— TeCBs
—+— PeCBs
—o— HxCBs
—8— HpCBs
5B

3 PCBsEE®

EEZE

—=—#52/#69
—&— #93/#95/#98
—>—#101
——#110 R
—o—#126
—=—#169
—o—#189

(Pt = #28, #52/469,

SN Vv \© % N AL o N v
“;&H\%,‘;\ z\ R g\\% B \\Q B \\\ \%%w\ :% 1\{ ‘:\\/\ R

4 KPCBsaAVY I FT—EREDAMBZS

#70, #93/#95/498, #101,

H110 A #126, #169, 189, #206, #209)

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

BIFLREAPOY A AF 2 VERORVFLE 7 = Z)) DERIZLT)

30

SR (°C)

PCBsiEE (pg/m®)
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1200
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®e
. 800 ‘0.
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A o
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)
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o 400 -
M 0e0 %0
O | % o .
200 o0 °
e 8 ° o .
)
0
-5 0 5 10 15 20 25
=3
SUR (°C)

K5 PCBsi=E&SUBDER

(M) HAEVEEEROBENAE <, HICHAER
PHHET B A R S N5,

Ln(p,) =%+b

b3 TH 2, ZOEBEHANWT, KKHOPCBsad >
VP —DEEBITONWTHREHET > 2. 10D FEE KT
PCBs#d i IZ 8 B H91C & & i Bmajor PCBs"™ & 4 1 F
F3 VBEPCBs (BLF. DL-PCBs) &Wgd9.) D44FEIZD
WT, py E/TOBRKUOMEMBERE CAIF, Tr) &
B59,) Z2X6 RUOELICENTILURT (K6 1ZiE—HD
a2V 2 — EEFRBRIZDNTOAEK.).

W #E(RIC/E T S major PCBsO > ¥ 1 F—D

KRENDHEHDORZIITONWTHHAL TS H D LIRS
NnzpW 00z L 25 Omajor PCBsAYRIRD -7
WS TRAHPORENEE DTN, DEDEMICBN
TLIEDZT OMOEARN S REF AR I . &icizz
OEEMN/NE <20, REFHDOPCBsATH L5 A 2%
LTWasZENWRBEIN, KAH OPCBsid, PCBH#
NEAINTND T 2ARa T o8 — @EEMENS
DHEDTHDZEMERMENTH Y Higick-> Tz
DIREEMRENT LI, WIEH S QRN K E <#
HBLTWHHDEEZSNS,

—J5. 1~ 2HHEARD 9 HE(LALL EOPCBs, £/
FIEEMAETH H1260H169E W o =02 Y 25— Tl
HEEMELNTH o720, EOHEMBERTH D LN
57z, HICMoCBs CIRKIRM LR T 2I1E EF OEEN
BAOLTWEZENDS, TORIEDE S DDHEMIC
FRIHEINTVARANDDEEZ LGNS, &5 VITK
HFE(LIKRDPCBsQFF EPUF TR L ENimnl & %
HWELTHEO, I 5 DB HEITIIIE RS A -
TV FOBRMATRTH B EEZH5NDY, Eifi#
Bk H 126, HF16912DWTIE, ¥ A F 3 S HERKEZ D
MRMEOEI NS RIRICKDFENRE B0,
PCBHEFICIZEAEG TN TWARWZD EHEHIS N7,

3.2.2 BN TIKME

PRk TR (LAF. TSPM) &H&T,) &4 1 F4F
> VK U'PCBsiE B & OB R ¥ &2 £512R 9, OCDD
EDICBs TENZrDs0. 36, 0.47, AEK%E AR, Tp
EWET L) 230, 1% A, 1 B AWM TEDHBENED 5N

fEENRKEL, FICEELENZNWZEMNE DK S/l HDOD, INHZEZGORKESEAMBEBERIIZEDHN N> Z, ¥
EIRBHEMMNBED LNz, TOMDREXE, ZOWEHED A FF 2 UHEVEEFE(PCBSIZ RS ENMEWNZDIT, K
T4 KPCBsaOVTU I F—IZBITAREDHEEHESEDREE
a>yrF— m r DY a7 ) — m r DY a>yrF— m r p?
DiCBs 1057Y  -8.04 -0.95 %+ £#189” -1.71 -0.44 #%
#5/48" 0.93 -0.33 = #118"Y  -7.97 -0.95 #%%  OcCBs
TrCBs $114Y  =7.52 -0.95 sk £199Y  -6.63 -0.85 ik
£18Y  -2.65 -0.77 %% £#123Y  -7.64 -0.95 k%% £#194Y  -4.27 -0.72 k%%
#3190 -4.29 -0.89 k% £#126Y  -3.34 -0.67 k%% £196/£203”  -6.64 -0.86 k%
£98Y 418 -0.89 #%%  HxCBs
£20/433Y  -4.43 -0.87 k% #1387 -8.23 -0.94 %% [AIEIK
TeCBs £139/4149°  -8.17 -0.95 #%+  MoCBs 8.88  0.92 %k
£52/869°  -5.84 -0.93 k% #1538V -8.44 -0.94 #%%  DiCBs -1.45 -0.56 %%
#44° 5,79 -0.94 k% #156”  -7.25 -0.91 ##% TrCBs -3.86 —0.88 %
£#667 —6.92 -0.96 &% #157”  -6.30 -0.89 #%%  TeCBs -6.00 —0.95 sk
ET0Y  =6.71 -0.96 #k# #1677 -7.45 -0.92 #%%  PeCBs -7.38 -0.96 %%
#81Y  -5.48 -0.86 %% #169”  -2.22 -0.35 %  HxCBs -8.16 -0.95 #¥x
$77” -7.54 -0.96 #%%  HpCBs HpCBs -8.78 —0.94 k%
PeCBs £170°Y  -7.38 -0.89 #%%  OcCBs -6.68 —0.86 k%
£93/495/498" -6.87 -0.95 k% #1747 -9.05 -0.93 #%%  NoCBs =244 -0.53 #¥x
£#101Y =739 -0.96 %% #180"Y  -8.24 -0.91 %  DeCB(#209) 1.98  0.40 %
£#110Y  -7.83 -0.96 #%% #182/#187Y  -9.07 -0.94 %%

a) major PCBs b) DL-PCBs ¢) A& 7/K%EGkkk: € 0.001, s*: < 0.01, *: <0.05)



FLIRTTIC BT 2 RGP DY A A F 2 VR CRY HIHLE 7 = Z)) DIE#AH

-20 S TIRAETFIRPEICREL TWDEZEZOND T EN
5. INGEOMEMEIEHRT 2MEDHHA. SEO
-22 f Mt TRz dEMIR s NEh> 7z, 72720, K7
DEBY #38TIE r 730. 62, p A30. 1% K THEINS 5
s | N7z, SPMid#hBEMICEENES <D, Z2H L THEM
= ENBHIEHHDH #BEZIOLBHEFBIL T/, Z
S| DELITONTEABROMMBEL T 5,
H
_28 levom 3.2.3 Bk -BRE=E
s ssz/0n MARROMTR BTOES) &¥( 4% 2 HK
I U'PCBsifEE & DB K E % 5 10RT. BERICOWT
X#139/#149
ste 3. BEHTHDI12HMNS 3HETOIGHIZD W TSR E
g B2, L - = s L7z BAKERVEEREE HITETORBEATr Ol
335 340 345 350 355 360 365 370 3.75 0. 2L FTHD., DS B RIEEZSTZHDITED BN
1000/T(1000/K) .. s . N
Rino fz. 24RFREY > T 2 T3 E O IR O SR EE
OEHHEIT. BAKEEOHEEZEHR SN2 EADH S
-18 WAL ASEO—EEY T D TETIEIDED BT 7
5 =M EINZbDEEZ NS,
0 |
o |
=-24 05
% [ )
i
o V‘MoCEs 04 1
g P T N ~
et AN S AT, o E og
30 {;f;W a
o NocBs| AAA% e Bl
4008 ELP .
32 ‘ ‘ . ?g 0..
3.35 3.40 3.45 3.50 3.55 3.60 3.65 3.70 3.75 # ° i r=062
1000/T(1000/K) %0 ° <0 '001
| P .
6 SBOHHKEDEDEEF o1 ! . .
(BB :a>vxd— FB : FEREE) *Ce
0
0 10 20 30 40 50
SPM(ug/m®)
7 SPM& #38EEMEER
%5 FURKKEEER[EEHEEORBRE
EERES SPM kK B e JEH ERES SPM Bk B i 5 B JilgE
TeCDDs -0. 04 0.15 -0.01 -0. 28% MoCBs -0. 10 0.10 -0. 08 -0. 18
PeCDDs 0. 04 0.13 0. 04 -0. 23 DiCBs 0. 47%% -0. 24 -0. 21 -0. 09
HxCDDs 0. 04 0.16 0. 05 -0. 19 TrCBs 0.15 -0. 16 -0. 22 -0. 15
HpCDDs 0.16 0.12 0. 04 -0. 10 TeCBs 0.10 -0.17 -0. 41 -0. 08
OCDD 0. 36%k% -0. 02 0.13 0.02 PeCBs 0.10 -0. 12 -0. 42 -0.03
TeCDFs -0. 04 0.16 0. 06 -0. 27 HxCBs 0.10 -0. 09 -0. 28 0.01
PeCDFs 0.02 0.11 0. 01 -0. 24 HpCBs 0.05 -0. 05 -0. 10 0. 02
HxCDFs 0. 01 0.16 0. 05 -0. 18 0cCBs 0.01 0.03 0.03 0.01
HpCDFs 0. 01 0. 14 0. 01 -0. 14 NoCBs 0.12 0.14 0. 09 0. 06
OCDF 0.01 0.17 0.07 -0. 09 DeCB -0. 03 0.13 -0. 01 0.02

a) n=16, k) p<0.001, k) p<0.01, *) p<0.05
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3.24 B &

JEGE &5 A & DN UPCBSIBE & OAHBREE £
5127”79, TeCDDSTPAY 5 % Al THEBREADHENES
N7z (m=-0.0400 HOD, MHBEREKITVWINH /NS
HHRIBAMRIZRBO N o oo —RITAEN R 72D &, T D
TR RIC K OBERMERZEIRFT2b0EINTNS
02023 SR OB TIIE TR AN > 2. T HFIR
DEBD MY > T 2 IEICK D FORE NS
NkerHLEZLNS,

4 FEDH

FLIRTIC B 5 REARER DY 1 +F 2 2 HH K UPCBs
DEMEBCDONT, —@EMY > 71 > TikzEHnT2003
4 A 520044 3 H £ TO—FEREEFAICHIE 21T >
Too FAFFT HERBEIEHED BAIMTE < RS ER
IZH 0. WREOERIC K D BBEIRIE I Nz,

—7J5. PCBsIEEIZEHICHEEBEEMNIC ER T2 &0
BERIN, QIR ERICHEVEOERICE D RGEhIThiH S
NTND T EDREB I NI,

SPM-0Rg/K - [ &, JEGEIC & 5 BRI I N T,
—EMY T 27k E D 2 s 0BRSS EELE Nz
HDEEZEZALNZ, TROE, KAFPITB T AF
M UPCBsOEBEAEIL, Wiz O ERSRRD LD
BRELBERICHIEEL, TNEDNTA—F—I2LDH
LIEETHNETH D AR I N, 4 FEHZTS
IZHAICBT HEANEORE S, REHEORRFIAE I
NSOEENS Y TO—F T ENMRETHDEEZS
N5,

5 SEX#

1) SfGmR, MoEe—, BRESHE, RIEOH, BHFRME:
REFYAAF O AMAS), H1ERE LY
M S, pp376-377, 2002

2) ML%E, HRHEEH  RERKIFOYA A F 2 DRBE
DHE, REIEFAEEE Vol. 37, No. 3, ppAl3-A26
2002

3) BEEE (F14F VHICRIRGREREY =27
JV1, 2001

4) IMATFH, BIET, SRR, TR, KESE:F v
Y5 —55 2 (HTS-PCB) 12X HPCBA209 R (A
DIEIIER, BEErsE, Vol. 12, pp. 855-865, 2002
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Annual Variation of Concentration and Constituent
of Dioxins and PCBs in Ambient Air in Sapporo City

Katsunori ANEZAKI, Katsuyuki YAMAGUCHI,
Hideyuki OTSUKA, Shosuke NATSUME,
Riki IWATA

Abstract
The annual variation of dioxins and polychlorinated
biphenyls (PCBs) in the ambient air in Sapporo City
during from April 2003 to March 2004 was studied. The
samples of 52 weeks were collected using a Middle-
volume Air Sampler. The annual mean of dioxins and
PCBs were 0.034 pg-TEQ/mi and 390 pg/mi, respectively.
It was observed that the concentration of dioxins was
higher in the winter than in the summer, and conversely
the concentration of PCBs was remarkably higher in the
summer. The concentration of dioxins showed effect of
inversion layer at the sampling site, and the concentration
of PCBs showed a strong correlation with air temperature;
mainly it was recognized that PCBs vaporize according to

the increase in air temperature.
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Study on development of simultaneous analytical
method for 11 pharmaceuticals by LC/MS
method.

Shinichiro NAGAHORA

Abstract
In recent years, the aquatic contamination caused

by biologically active chemicals such as endocrine
disrupting chemicals have a great concern. Especially,
pharmaceuticals and personal care products (PPCPs) have
much attention in wastewater system. It is afraid that
the influence of exposure by PPCPs to our health or the
generation of pharmaceuticals resistant bacterium by
water contamination by PPCPs. There is no data about
the occurrence of PPCPs in water systems in Hokkaido.
Thus I tried to establish the manner for analyze PPCPs.
An optimum condition of simultaneous detection of 11
pharmaceuticals by LC/MS was found.



LHRERGE R > 5 —Fr #8245

FRARE BRI 1B B 7 = /0y —, FhiftRHE, #EFEEOMR
ELORET W T
= #

ACHEE A fHE D R RS O IR AEREYIC DWW T, L N)LB I OBEE L )L O BRI 28 5 )i
W EREREE OB 4 B TR S10A FTRIETOR6 »+ AR
7TRHICIEEHL < OB L 2. L )V OBEHE. O —2 7

Jr/0Y—, FifEREMEB L OREREEEZRAEL 2.
THO. 6 HITHIEREENSEITHEMmL,

5~6 HDOmMIEL,
R AR EHITRDELL,
FEERIL, BICKo TRESERD, £ DWW,

PIB R TR, % < OBERBAERENIIEh, HRZIC

T HUBRIZHAED E— 27 2R DY R WA S © 7z,
RATEAHE O INFNF OMERL N> . FERROHBEMKIZ6 A
BRI IC K D AREFREDHIR S T0 2 ATREPEAY &,

I B=0IT. ik

SR HUIBMENBIR S N, HuEN
T2 &0 7=,
(eI
im0

KOMARREERH > TODHREMENH D, E-.

BENL OMYTHEIN, HTAEIRKE<FEL TWDEEASNS, ARFIRD EHEYEEOFE T EHEIcBNT,

TNTN DY OBIERE LB R RS RERE R & DR

Key Words: FiFiE, BHfET7 = /02—, HfERM. #EER,

1 [ZL®IZ

RIS, M DI U 72 SR 7s R P4 D3 76 1
U, WREHISR A O D D LB TH 2 SRk
12, A REWOERBT &S E, EYSEEOEWN
HEERTH D, ITLE. HHERA OB 2ENCET L T
WBH, INSDOREDDNIETEZITI 2DI1I2IE. EE
WPz ONWT, FL N OEFBEEZ2IET 2 EE 612
BELNNO7 /0y — (EYREY) CiifERIESD)
W& DOHAEBBREHS NI T 20ENH B, Bz, 28
L, WYEMOGFRICESEYEE 5 A 5 EERERETH
D, RNRERDEHOREL )V F OB L NIVIZBUT 5%
FHEFE AR S 2 L3 EDRE EARTH S, L
UL HHEREY) OB L NIV 2 BHERE I D W T,
FEASHEYORAE Y £/ 0y —EERROHBEE &
BfR & A L =03 b DR ity

AR TIE, AR A RETE IS BT D R ORER L
NIV OEFEREZH S N T 72010, BEE#RT S E
TR HEEEYICOWT, BEY o/ 0y —., FifERHEM
BLUOHEREOREEETO 2.

2 AEHE

=

* AR O SR (R > 5 —

IR BRI A 5 1Tz,

T

BRI, AREBOILERICAE L, ARBICH S TR
ELZ2ER0knC B XS E#RE TH 27, BHihFER
IR GREHE L D LR oMK BN TIT> 72 (X
1), ZOMUEIX, WRICFEAT U CHFINCEE S 6 nf2E D
—HP R PIREENCEE S 10m AR O % i EAERET 57,
INS OB DOZITH o T MBI S T > F 7 J TR,
N F A= AAFBEENIEEL, B W EDONREEMNICIZA
SUMMBEALL T3,

3 HRAEARE

(1) pfE7z/oo—
GRHER I EE T YOS b, 3THEO BHAEREY)I

oA 2 i %

X1 FAEE
E T 500 LR (5 2.



DWW THHAEHIR B X OBAEHBINOBEROZE (L&A L
-7 El)., Mg@Eo>5, 10 3N RETHD E1).
INSOMEYOEFMIC, 3mX3mdHdEImX5m
DOEERMEXZGEHIAFTHREL. SFAEXNITEETT S
FIEMGREICDOWT, FTEMEAE. BFS20 ORER D
LHWIHEEI G ZHE Lz, £, O T IOB XD
AAORE ONYF R, FUuoA4Fd, Y~YJTRT, VL
TAERF, YFEF/I, A3, AV, FUFIRY,
ARY JF) IZDODNWTIE, FAEMEKZE 5 ERTDOREL,
FTNFN1IRZEHBONKEL T, HZDDTXNTDOIE
FFIZDWTHIAEEIT R TEF 272 0 OBAER D 2 WIdBAE
HEERAELZ, £k, FAEXI TS, BIEIHERSINE
FIZDOWTIE, ML OREREIT> /2.

A GRED S B, HBEFEOSWIFEIZ DN TIE, @
A5 D BATE B S O BAAE R D 2L 2 348 U 7. FE R,
ORI EY > ¥ — O RAR O LA D 5 Wi
TOREND B AR E AW, REEAREIIAEIC K> TR
BB, 4~ HEEKIZDOWTHEZT> 2.

BRI, 20034 A0S 10H £ TOMRM, JHATE L
THE 1 m%ERMmL 7,

(2) FhiEEHSAM
BEEFHEXANEY—F V2 ToHET7 2/ 02 —if
BRI G Y, 725 NCEORADTHESINZRHZ2 TR
SR U7z. AR o/ 0P —RmEEFBICTY, 1HE
DOFMARFFEITH SFFH T, AEXH7Z 0 107 FEE ORISR E
Folme FHAIEL T, &FE1EM FEL., EAZERL
TRIEZTo %, S0 R EZFNLIMTHEL /-,

(3)  HEEFFME

PR & LT, R O BEEAE ) & 15 ELEE L 72 GR
1), BRAEZGTIIBTSHEFRNELET 520, &4t
SAEY O BAAERE NI 20 ~ 40{EK B B WIZIEFO~Y —F >
TEITN, HohUDIOEZERER L, #EERIC. R
oY T 27 &m0, ek, BEK i %
HERNT AT DD DREERRBIUVEFEREZENL 2.
BAEHMAEWNY Y Ry - FIFYY - bONTH T
PN FRIDNTIE, 2~4[EOY > TY 2T ETo
720

iz, ZHITBIT 2HERBEANDKEFEORESHEEHK
ZHDOFREME Z RSB 20, 20 ~ 40{E K D B WITIEFIT
o b EMT CHERRZEN T 58T ERE T 72,
5T, 0fICDWTIIZMERZIT> 2 (1), &
EEBRORRICE D ERHIREOBREZRED DD AL
RZMUE, ARAAEGEOREZRRD DD ATH
KZMEZITSIT 2T 502, =T 20fEFIcDONnT
fiole TNBIZDNTH, KRR, RFoy> 7

AR RS IS BT HBE Y = /02—, FHERR. #5FEROBR

DU ERITO, B B FTEERD T, [Eyrdhiz

D OREFEFREFML /2,

NIRRT T OANE, HEPE] & M 2 © D E A
THDHM, BHEEROREWVWE LIEFO—EO/NEFDOHLD
BITEEIEE UTHRE L. N LAFN D /NTEFF D AETS M 1]
ANOENESNT HIEE L TOHEEET 2, ZD/20D,
MPEAED 5722 /INETF 2B A TEUEZITD, #EEBX
VRERE RO,

T AT 200445 7 H~ 9 AHB L U20054E5 A~ 9 AIC
T, ST SR D K U2 S BRI 3 2005 4 1 30 U 7=,

Bz 7o LB EORFERE IS FO—)L OFEFER
13, Mann-Whitney ® URiE I &> Tl L 7=,

®1 BEMNRE-E=
VA Rl 2B | At S
L AVASLY NN AT NI Rt
TIETY NN AAT - NRDHF - NYRT T -
Tk =~
o>
EX AT - AAYRTAY - TJAH AV -
FRFYY - TIHTITYN - AT F -
IJAUSFFya* Jafyvyrs .
EONIY TP IEFFT - OHFFS -
NTF - NXFR" - FUzO4FT - YITRY -
ZAFRE YINVTAERF - TERII
OLRAE) 3oy 2 RR - OV ATY -
HURBRERF-LATHFYAIY LAY aA -
SHFAUNE > aNFFHINFE -
)TV Y Y AR AL TG AATTIFY -
HTUM XA -avAI R X ARY ARSI FT

TR R R A R B
* 1RSSR SO 5 B2 ER T o e fZRT.

4 #F R

(1) Bty =/ oo—

ARHEND I RRNE T D REM RS DBRfES — X203, 4 A
TAIMSI0H FRIETORKG6 » AMTH D, ZORE G
kR 2 IS REDBAIE U7z ((FE0 1) . SREXSEED S B
ENERDFEVEMI4H FEAOAY AL T, KNWT5H
IZIEN S ENINY TN L 7z, BAfEREITZ. 6 BiC
2L, 7 BT3RS DT ERS - (K2), Fi-.
FERL NIVIZBWTHIERDRDZ W GRRL X)L D
BEDE—2) 76 ATH > MIFISHET, fho AiTkk~X
TEholk (F2), BEAEOM NIFZAD, BT
IR WHRERNCAS NS F o FoRT, VILT AT RFR
ELLDOARAHESD, 6 AICHEOE—r 2illA7z, 8 ALL
FERAfEREGIHA L. 9 ALBRITH 72 ICRAE T 23 A 5
Nmoiz, LnL, AT Y > I >0alixFrine
I3MENBHAE L Tz,

BIEOE—27MM5 ABL U6 AORYNL. BIFERE



LHRERGE R > 5 —Fr #8245

30 T W 5k FE
25 - O#fFExkfE
20
15 -
10 -
5 -
0 -

FTETE %

48 5HA 6H 7B 8A 9RA 10H

K2 AFEMEEDHZOREY—XVIZHEITDRETE
WEYDOEREIESDZE L (20034F)

WA B o7z (F2)., 6 HnS 7 A EAICHIEDE —
7ERBRBARIAI, FUFURIBENIFAERIAR
I, WINBREHMNELS., —FICHEL . —H.
6 HIZHIEOE— 2 2D DI/ TH, NI FY
PNTEINH AR E S FEIRENRIAELS, 9D NIZ
GFRREDRIE S — X T 9 5100 £ THRIED KW,
NI RTENTF AT, BEE—VERNSZ< D%
RAEEN R AHOYHRICLDAEEEZIT 20, 7 AKX
FEAERENA SN T2o =i, 8 ALIBREUBIIEN
R IN. 7T HUBRICHIEO E— D 2FDMEMT. BTt
I EWEAN D > /2. EWREHR 2R DOm0 £ <
. BIERIIER = bR E—r 2MA. ZDOBIERA
MU T I T 2T 203 7T HICHIEZG L. BIfED E—
MY HATH D7z ERL )L TEWBELINZ & Oy
Th-oTH, EERLXIVOHFEMRIZ 9 ~ 2THRM &5 <.
HLHOE = NS RELIITNTHRAET BEKS A SN,
BRI CHRIERIOERNKEN >, L L, FIFY
TWFEM L VT HMER L )L THBEHE N EN S /-,
HRFEOEML NV OBREDOE—27137 H~8 AT, B
EHEIEWER A S N2 (R2),

(2) FhfERSA
BHRERINZREHEDOS B, FifEREEEZSNLHHIL, F
HHE T, WHME - A CEHE 3R, BE#WHE 9,
EAE : 1 EOAFMETH- - (K 2),
FEERIZ. S A FAMNSALNA. 6 A3
MR S NI DOKI0% 12 H - D20 MHR SN, £
OHWBAL. 9~ 10HIZ7THTHo/7= (M3), ML —
> OIFFeHMzE L TSN fERHL. FlE
DT FAA O, BE O INFNFOMEB LUt
AATIYNFTHo/, /2. 5 A~THIINT T,
EETMAIFUERF, 7OT7FHINF ) IR ERR
HofnL <RIk (K3),

SRR ED L RSN MWEYINT T AT, 25
ST GRS S N, RWT, I3E2UEADS RS NZNT

x2 AMEMEEWVEZICE!TSRETEYOREN
" —> (2003%)

HH DBIFE w4 H£HD (ERDN
E—7 BHACHAR  BHAE AR
5HAH AIAI 42 17(n=5H)

INY NS T F 49 27(n=5)
6 H EAA XA 21 —
IRy 28 —
ava 35 —
FoFRY 28 —
e A 28 —
NI 28 —
<7 KD 21 -
WL AE RF 35 —
NYIL> R 140 9(n=6)
FAYIT AR 126 —
NI ZHF 133 -
NIV A 126 —
N F A 147 12(n=4)
7H Founoq4Fd 28 —
RS 42 -
NIRRT T 56 22(n=11)
awyJy o 63 -
JaF¥FVw 7 22(n="7)
IJhUIFFa 119 20(n="7)
I AT TN 126 21(n =5)
ST HINF % 77 —
LTHF Y AT Y% 84 —
& IR TE RF* 140 -
S ONFTFHTNF * 119 -
8 H TvaxeFFry 35 -
=R = DAY /A5 i a4 70 —
FIFVY 91 66 (n="7)
I T % 63 —
FFT TYF )Tk 63 —
9H aAGxF7 7 27 (n=5H)
T 105 11(n=6)
* 1Al AE

R 7, SHNGEINZNYEIN A ETTRFS T
Horz (M4), INsOEYOFAERINL, FREDG
OHEENEL, £, ONFNATFOMED L BERaEN
2o ZTOMOREYOFFEREIT, DL, EfEEs
SERLCLT &I 7z,

(3) HEFERE
O HBHRRREIZBT DHEEEK
HARRRBIZBIT 2HEERIL, HICkoTRESHEEST
Wz (X5). NINFHTF, NIRRT TT, NIb)LH
FIAEFH 20 DIERRNS0% ZHBA 2. — . HAFD
LN TIY, 2T, NIRRT, FIFVTY,
EAL XA, KAEFEOARY /F, v, FOF2RK
7. NI F ZI320% LT OEWAEFEFEZ R L T2,
XA, FOFDRT, EONTYTI, 2T N
XTI RY, FIFVYY, TVHTUSFFI AT, BE
OHTHTERETHHO UL REDYRNERIN



EH

48 58 6RA 7H B8R 98 108
K3 AINEQEEEY-CSTHHEEROEREHOEL

60 7 BINFAFORE
B I9IVNTF
50 B o+ AFO B
OTOhEAE
40 BAFT7IOMR
Fs o$#Ee
% 30 [of-51=

r ‘!-n ,)n@a% )k*ﬂ‘* ﬁ’ﬁ. J"t-nk" _:l)_ }//i 1 ﬁﬁ:’;ﬁ .:5"
\"“4’& ‘.4‘{’ ’)’?‘ ‘A\" 5 )';‘0,4" a4 5 \::L‘S' .

A Al Al t‘)'i\

X4 ABWEQHBEEY THERESNI-FTEEROEKRYK

oo REORERII, U225 2TL6.7% (20054F) EIEH
EL, EONIZY T D, FIFVYY, IVHTTFT
O, NIRRT, YAITHI%ZEBADEWEERL
72 (®6), £/, TV AT 2UNE, 20054E12, BT
DEFIFETORENRELZZITTHELZN, BEEFIEAR
HTH 5.

@ zBiRk

TIANTAVBROARY JF UBEIEFOH) 13HR
EOEEICKD, £/ NIEIHFIFZIS hOo—)L Ok
ENGSNRBN- ele®d, SENTERB L UM EROR
BETHZENTERN DT,

WHITEBROERE, FIFVIBILUNTRT 7T,
HARREEDREER EFBEOEWEREELEZRLE (TN
FNp=0.585 p=0.181:K7), TOMDIEYIZDNT
1. 32 FO—)LOFEEREDFERENRD N (X
23 p0.05 ZOff: p0.0D, TV AT IFF O,
NNFF AT, 3> bO—=)LD50% T WFEERERL -
DAL, WHNF I &K o THERNEL K FIT 20,
B FEELBMOZ, NIENHA, T ZAHh>AUIID
WTH, BT EfTo 2 EId. BHELBMo .

ZHEBOMRE., BERAMEENIEOONTZDIE, 7

AR RS IS BT HBE Y = /02—, FHERR. #5FEROBR

FOSBENTYLRUDATH-- (K8). LML, N
NFRAZDNTIE, AR ZITHRho 720y, IS
HEZHERT DN LNV ANb 5T, K
FIZE o TRERLEM 2 EME, BFEANETHDZ
EMEZEND, NIEATA, T ZH22VIZDNT
b, HEZMUHEZTo TR EAERELRN D
ENS, HEARMAETHDEBZ LGNS, £, NINY
FABIOTVHTTFF2 DN TIE. ALHFZH
K-> THEIZTZ2H00, #EERIIERICKTFLE (b
0.05), —H. MFZHNEICK > TREFERNI ho—
NEOHENMIEL B EMIE. TV HTIFF2aD
HTho7= (pc0.01),

5 % &

TRHEN EREY R Tl 4 A FTAM S0 FTHETO
BIfES —X > OM, E&END Z L < kA sl OBIAED
HAENTz, BHIL NIV THIEOE -7 20 A 2193, 6
AN b <, TO®KED LN, 2ol sifEREHR
OHBIFEHOFHMEN E B L Tz, —H, EFHLAX
Wi % WEEERL NIV OBREY =/ 0P —FfEHTARE <
Risolz,

5~6 HIT&h > 7z LAY E W BIAE I &2 B DREmIE.
—FBET 2 I EITRD, MRWICGHERREBETSH T
LINTEDEEZSNS, FHIERROADIR N4 AITHAET
H4VAIVIE. BHENMEEND 2 HOOZMIITERO
BZ2NEET 5720, MERIE RN, BRAEDRE
KIRICPHBEIEZ DT 5, £z, 1V A2 LITRWTRTEN
BWNINY FAIIEHNT 217> THREENE <, &0
HEMAEMNZR LUz, /2T, WM& bIERBROAREZE
HEZMTHi-TWa EEZ LN,

EHL X ORFEHBNEWNEDT. I F YV U ERRE,
AR L X)L OREMENEN > 2. 205 OO S b,
NIRRT T, NIEIAA, T hY5F5F2 aid bk
MFEERRNE N2 NIYRT T ENT IV A TIL,
WITNH L OFFERRMNBIRINS. £/ NIRRT T
TET AT T FTIONF. BT EITo THiEEFIILL
E <. HRZROEENEWESZZ 5N, {EHhAEE
HFERZINCE o THio TWDHHEM D B B,

FIFVTEEERL VORI EE< 5 Z & T,
FERBRICED2ZMOF v > X2 RESLTWDEEEZS
N5, 2. "BRFZF->TH, HRIREOREEREDE
Nix<, HEMNEFEZHZ1T> T\ I EAURI NN,
WTN BIEERITED &V IERNE SN,

—J5. ORIV T N D HIRIRRE TOREERIEN
2o IS OREMNE. BHTICE o T HITE L <HEEHR
METFLEZENS, ZHEHESHTERROMEIHE



100 -
0 2004
£ g0 MW2005
iy
% 60 -
=
40 A
8
20
®
0_
Xz N ) D D NN . A
gumﬁﬁxﬂﬁyxiﬁffﬂﬁﬁ%
9 &_)’k T \’3’)(// N P \/.LO\A‘\/.L)‘Q
& o ;

M5 FANEEEENIGEDERH:zYIEESR

100 7
807

B 60

¥ 40 A

K

o

20 *

H7 AFEEREBEYI2ZEICOVTOREITEROER

EIRREERZ100 & L7z & EOMMFEERERT.
+. okiE, T2 hOo—=)Uc U TaEKEP. 05 K Up0. 01 T2
MdH>bH I EwERT.

D, MRZHOHENENWEEZSNS, Ll kRS
NEFIERROKIIWTN Do/, ATMFEZH T
fEERO FRANED SNEYE. T AT S5FTa0
BTHoM < DM, FEMARRIT L D FEFHHIR
ENTVDHREED BN EEZ 5N,
FFREOFGER B, k. fEEKRE B ICHRENE
b RSNz, Fiz. WO RHOMERERKICH
WTH, HHUEOD D SE AN E WAL NS T, A5
RO &> T AdUEIREERHERREZ L 5N 5,
—h. EARE R EICBY DR MHOFETIE, E
WEEERL R E BITEBICZ0NAL, NFNFAIZ
B99T, £/-, PHEBEK BEERKEBIChRNo 2,
R E TR ARHEICIER L TWRL, Y FNFER
% < FHIET 2D BB IR TEVE SRR & 72 > TW B 1FED,
WHRAERER OBENEA TS Z EBHIEMINTHBD, &
NS OHERDN, SHERHHDENCERML TND EE A
5h %,

FRAR T, ZWENENEEINDNFNTED R

1007 59004
g', 80 A W 2005
ﬁ
g
60
i
=
&40 A
i
20
i3
0 -
/3 Z Al ) ) k4] ) s )
i} ) 24 B S ) X ) ol o
K T B LA R
! o 3 X 7? _.-)’)'
& R L
%
X6 FAINEEEEMIOREL-YBER
200
M cross
< 150 A O self+bag "
NS +
ﬁ
43 100 -
&
B 50 A
? *
0 -
P L L (g
A /y) R *}\ K ):(_A X
\ A N < A A ,/))ﬁ
v v v e
3%
%

X8 AIEEEEM7EBICOVTOZMEROMER

cross : NLMZEZH, self+bag : AN LHZFEZMILEZSHENT. B
PAEELRZ100& Lz & E OMHEERZRT.

N FZFEFESHZ2T> TR, +, *xid, 3> ho—)Licx
L CAHBEKRED. 05 KU pL0.01 TEMNDHZ I EERT.

Tl INFINFOMENLE<EERIN. IVNFNANTFO
iR DRI IEF 1T DI o Foo ALHRE IR/ N /KIC B
DNFNFHOMRMEBICBOTIE, INFNFOMENERD
BEHLU., ROTYIVNFTNFOMENE < BRIN TS
Vo RINFNAFIZ. NFNFHEDRNTHEBRENNE
<. BICZMHIRDPEVHERRTH S, b AL X1,
NIIYREY, eaNZH$ 72, aHxFEL”, NIE)
HAY, 3 U F3, RIVNFNFRHET 2 &
INTVBD, WIS GFRHE TIE B IR O &
WY ThD, FERINTIE. s DIEEFHNDTILNT
NFOMENEEINT WD, £z, ONFNFHICD
WTH, FIFVY, U2F2, taN\ZH 72T il
BEEAMZBWT, INFNFOMEREL I TIVYNFO
FIEMBIR I Nz, NFNFHIIMTENRBEICEL I NS
729, I L EOBE LRSS ORETIE. NFINFHAE
KR D BATEARIL & 147 Ik U 7= B AEBHE O & B /R 57— %
BEshkhokEEALNS,

N FZARNTARDT 77T, MokEY & iz U, .



fEEEE B2 < DHIEREMNBIR I N, 20X D6
. ORI THHMEINTNS" Y, NI F AU,
DY A ZNRKEERDBARITHNT NS 20, fLad
N2EHOFELRESINHERSINZNWT &0, &SR
ELBICHETES 2 &, BENMNENWZ Lir E DM H
IZ&-> T, ZLOHERREEDEEASND, KELD
EEEMICORE > TR ERTET 5N\ EILAATH K
M%< OFIERRIBIR I N, £, NIRRT 713,
INEDNEE L TRERFEIED D, BHRIZES TIER)
RESEPOEZEDD I ENTE S, NIRRT TTDF;
ERBEELT, IRV FNFNEEIND. VFNF
FHINTY R 7T DOEMETHD I EMN, BWASICEST
FWHEINTVWDSY, F, NINYTFFEaAHREID2
X, BEEREROBIES — X > DD H 2 WNIEHKODITK
BEOLEMRNME D0, SERRICE > TR, oD
FEN DI N OB ERER, R ES> Twd EH
AbN5,

FEZT O EOEY DS B, M THTOREN A
5N (K6), TV AR IUE. 20054EDFEFEEFTICIE
ENEDRFEEBEIN, T2, 20034F121F, N>
RYENIFAMBEIAOEEIZEL> T, THIZIFEAE
BRAEM A S N8N > Tee B L )L D BAEHIfI S R W)
D% < ERL XV TIRBTEMENE <. 2 < OfERD
BIFEL TWBREIN 5 RELITNTHMET 2EhKE A5
Nizo TOXDRMERIT, AEFICK 2IERW P E 20T
LHZEMTEDZDOTIR WM EEZOND, /2 (VX
2 LRNTINY FHITH S NS MFEZ R AF] 75 B R
ORfEIE. KIRO LR EIITEINT 2 E0REORER R
BRI EEDEEZENDY,

CFHER EREYIBER I BV D BT, bR e BAfEE:
PEEFF DR & A B & OB EREDDICE > Tk
SELUTWB T ENHSNTAR D 7z, I O HE 4 2 4 Er
T 570113, MEekERBREBRELTES A, e
THLEND D,

6 B &

BIfEY =/ 0P —DHMHAEIX, 2<DRT>TATD
FiaEEBITEML -, AFHRIREMDREYL > & — D%
BOHLITIE. BfE T © /0P —0EEMHAEIC CH v
Wiz, Ez SHERRIC DOV TR, B, EAIEERL
FEICEDET, IMEBRICZHIWEEWE, %t
& —FE A IR K OHRE KER AR B R
RPRE OMRE BEE-LARCE AERRICONWTT
PR\ W e, Yt oy — ISR BN B BhEF A ER
KA SRR W AEEFRICE BHRE RO —
& DEI TNz 72 0 it UL R < IR L BT 5,

AR RS IS BT HBE Y = /02—, FHERR. #5FEROBR

7 SIEXHE

1) #HEAE, JEE— AT, FRAHE - sRACHEE
ENERIZBT 2N FNFHOLRHHE. AALRE
e, 23, 160-170, 1973

2) BARWY, miHZEE, JENES D ERRICBT 2504
HERDMREICEET S5 1 R RICHBT 236 ER
ROMEE TN S OFHEIHE. RPF7U - HH
ey, 4, 139-160, 2000.

3) AfRRIHEEYRE Y >y — () © AFrE B ABE
N BTy xR, 2003

4) AR - HART =8 —H5 —E XM © FRpifpm KAE AR
ARERFEES. O], 1989,

5) BRWOA, EARRIME, MR, NEFIEAN @ <ILNT
NF N BRI X—Ratii, #1997,
6) HALEEL - DL MMEAEREMIC BT B HEM A&
HEWERZM Ol BEY R (R fEERYED
EHIR~FE L S OELERZRS~. pp. 15-95, X

—ie ik, A 2000.

7) REM— LDt TOELZERS. pp. 183-201, K

SRS, AL 1995.



LHRERGE R > 5 —Fr #8245

Relationship among flowering phenology, insect
visitors and seed-set in a sand dune plant
community of Ishikari beech

Yoko NISHIKAWA
and
Hanako NAITOU

(Ishikari-hama Seasideplants Conservation Center, Ishikari city)

Abstract
Surveys on flowering phenology, seasonality of pollinator
insects and seed production of insect-pollinated plants
were conducted in a sand dune plant community of
Ishikari beech, Hokkaido, northern Japan. The purpose
of this study is to clarify the reproductive features of
sand dune plants in both species and community level.
Flowering season of this community lasts about six
months from the end of April to the end of October. The
number of flowering species rapidly increased in June,
and reached the maximum in July. Species which has

flowering peak during May to June generally had a short
flowering period, while species whose flowering peak in
later season tended to show a longer flowering period. In
total, 34 species of flower visiting insects were identified.
In these insects, Coleopteran insects were most common,
and Halictine bees were second. The species number of
pollinator insects reached the maximum in July. Seed-
sets highly varied among plant species. Seed production
of many species seemed to be restricted by pollen
limitation in some extent. Some species having higher
seed-set had frequent pollinator visits or were assured by
self pollination. Seed predation by insects was a serious
problem in many plants. The seed production in this
community was strongly influenced by the interaction
among flowering phenology, pollinator availability and

predation activity.

Key words: Ishikari beech, Flowering phenology,

pollinator insects, seed-set, seed predation
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The follow up survey of the hexavalent
chromium in the sewage of the ore dregs

Yasushi ISHIKAWA

Abstract
In the snow melting and the rainfall time from 2000 to
2003, the concentration of the hexavalent chromium
(Cr™) in river and drainage water was researched in the
Kuriyama town, Hokkaido, Japan where the reclamations
of chrome slug. The result indicated that that the
concentration of Cr® in the leachate of the 3 points at the
reclaimed land in snow melting season was higher than
those of the survey result in a the past. There was no
correlation between chromium concentration and amount
of rainfall. In 2003, we investigated 16 investigation points
(the river research is 7 point, the drainage is 9 point) as
the sampling points 1999 to the purpose of grasp the
environmental change in Cr®" land full. Since the Cr®
concentration in the leachate were seldom difference in
1999 and 4times average values, we were concluded
that the chrome slug reclamations have stabilized in

environment.
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Tz, FYFYRELIH X FOMEHE DFFH LI
EFEFAEASD D, 6 Al HK<, 8 AlCidmbm <720,
ARETINSENSHDT, #ATEATIT2HEDIC
0. 1B/HBETH >/ TV U ZADEAEITFAERDMETICD
NTHEBEE N & £ 2 @M RS 3. 108 #AE TIR0. 14
/HEBA Tz, D 4MOBEHEIINTNHK, #HAE
IROEEZ0. 28/ HUL FTh o Fz.
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IJEIR b FHXYR  TVERF TYHYOTY  IYYR  IVIRYR IVEEVH
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IJETR IVYHh FHEYR  IVERF IVHOTY  IVYYR  IVIRYR IVEEVH

10A & (2005510468 ~11A18)

IVETR IVLh FEFUR IVER¥ TV/OFY IYYR IYYRYR IVEEVH

BEREK

Vs %) FEFUR IVERF TVHOFY IVUR IVIRYR IVEEVH

B1—4 HEAVEECHTHHAL
WIEOTER OREAE

—_

.3.2 BRRVEMRAE

FEMER BN THE S N BESERNC X 5 4 B EHR
1301 &7 0, FAUT L o TEEDTRE S 117z HoR B L
HIZ7THTHo (F1-2),

ZTDO56, 1EHATEMFEAIN Y AFTTF
(Lepus timidus ainu) \ZME— H B TI3RER S N>
FRETHo -, BEIEPNC X > THEBENHR S NI fE
DI DM EZR L — 5137, FiRoT 2FH
Fzpr<. BESEBNC XK 58 HBHREIC L 5L
P TORDEEMRZME LZEH FE I nsho otk
FENTHESERNC X ORI N0, B EEs %
BEINTOBWHIINTHER SN0 LZEH) 1L3/D
5t &7 o7 (150, 158K TGIMIED T ¥ XF. 155
MIEO TV > < R, 163D T BT ),

1.4 &%

F Iy THELIC BT 5 BB KO HA - R E
DR, ALHEE I AR T 2 16Ok EmAE (7',
FXIH MY R IR OHIEIRE DA R ZR<) P
D55, 10O RGO LR DR S N,

0 1.25 25 5

B1—-5 HRICEVWTEERIITEMICELST
AERMFER SN I-h REHELLE

T NI Z DS O R O EEN S, F 3
oy TR BN TR — R KRB TH D,
FNSRICMT TR EMICTEHWEREKETERLTND
LEAD, T VHIRSHETERE SN FYFYRE
T H XFH I & WS EKETAHEFICARL TN S
EEZBND,

IVE TR OHEEM ST Iy T O K Oz
> T, MEITHRENMHERINTRD., Dl &
HHAZRILHEFHZFAL TS Z RSN, ¥
DHBIZFIRTINOF ¥ > TENRH O, HERWICZOM
TR SGHEN L WEENE S TWbd T EME, A
TR B DIEFE R M Ok 2 T v 7 < gl L Tz /]
BEbHD, £ WAIREASNAETEIIDEDON
APNIIFIFI0% N a— 2 TH o772 2 &, YigfEkn
AR & B & DT G W IRIPICIRITRI L Tn
22 &R,

IVURET IR AT E S ITHITHREAEE D < 72
DI Z R LD, IR D72 OREEFTEI OIEFEAL 3 E
OFHBEE QI EN S 720Mmb L, TVEES
HE 2 T TOARE SN, GENSIIH R EE
B UNARZRALE GELLIFFIALES &LK)
BB SN2 O LM SNz, AREIE
EZRIAT28Y0MEEZHNELTHBD, EROEHITHE)
BEEAETDRVWIYVEES HIIDOWTIL, s RN
RY XD BIRHHTHDOENWEEKETELL TWDATEE
WndH %, DI BT/ 8L 3EODFFHEL T TSI N
THO, BEMSTKITHT Cldikke U Tt EIIZAEREL
TWsHDERDbN5,

WEHETORBEINZT AU I 2 21E, KIAD
KFEEDIEFITE W20, HRERWVOFE TIIMH SNk
MolzbDEEZEZEND, KITITHE L /- HEh R 2iE )N
TAVAI T OBHICENTH S Z EZITA s N Ty



AGtEE T 2 7y T ED O LA

T1—2 HEMMEICEVWTERVERICKYSON:-DREBIIENERICEAT 21EH
fil HEUEMOME HH M3 i &
£ 5/11 155  FEAMEHE. RIE(EOMEE (HT)L?) OUIBE
IJerx R 6/7 163 7%
# 10/14 155 O—> %
H 8/26 153 3EHOHEN
H 9/6 156 FRER A A R OMF45 1 88
IJTH H# 10/14 159 pRER A Z S OMF 45 1 58
HHE 11/1 163 pRERA X
B 11/1 156 1A A
HH 6/15 162
FEEY R 1 9/6 159
H# 9/6 154 f¥
B 6/7 150
B 6/21 155
# 8/19 156
R H 8/25 155
T AE i 06 162
# 10/14 160 v~ 7 RURE EE (UHF)
# 10/14 161 VYR IRUKRCTOAZTRE BE (UHF2)
H 11/1 158 23H
IV aFuyF k- 6/7 155
. H# 8/27 153
T/UA 0 /0 136
B 8/25 160
H 8/25 155
H 8/25 155
.. H# 8/25 155
T/EN A 0 82 155 2%
B 8/21 153
H 11/1 163
H# 11/1 162

ZEMBY AWAEMTHARKILTORBE G ZHEDL.
FAMOFHTHEBL TUIUE L0 L < OEEBRN
"JONATHESEN D 2,

IV IFTHFRENHERINZDOD, HEREHE
TiRmEINaho/, TV IFUHFIIMEED L0
FAURWAHEMER H 2 2 EAMERESNTHE DY, AFHED
RV ERBEZRKL TWDH00, TNEHHRE
FRETVIAFUHFORRLEOEEHITERL TS D
DIEDMIRHTH %,

A LR U YA > TEES Nz Hus TO H Bk
AR LT D &, [ UEROMZESHIR &1
IV HADOEBLUIEREHEOH IO, FYFY XKD
I XFENZIUCRKRSIKECH D END HT—HL—
F. BALOFNRAEFFORE LR TIE T > H O B
RN EDET, RFFEM EIZHS MNTHEE > T,
DED, ARREEFITERHILIC BT 5 KBIMALED 4
IR O RS ER L7260 THomEHEZ BN
%,

BENICAERTH2PREFAEDO S B, SEOHRE TH

RENBMho I T 17~ (Procyon lotor)., >
R 5 > (Martes melampus melampus)., &> KA %
F (Mustela itatsi itatsi)., T/ 74 32 3 (M. erminea
orientalis). =K > 1 X+ (M. nivalis namiyei), L
> F Y F (Ochotona hyperborea yesoensis) @ 6
HThsd, ZOIBERRENMERRTY FFT75FI3H
BHATEICAER T 2RV, SRETHL T 1 F
. R RT 2 R RA Y FIRMRICHRESEICAER L
TwizEThid, MmoREORAE" V7 TRENE LI
HEhw TRt SN2 maetkidm <. AR L Thisndg,
FLLIBEELTWTHDNRDEEBEETHD EEZI BN
%, TVF Y a3 BEEE TOREOEEMEICE T 2%
L7 <. SEIOREERN SIFEROFEIZDONTOH
WHITERN, ZHR A A ZFHIZDNTIE, ERDERS
NTWAHHIB TOHBREHAE TR I NN >l &
WS, HEDME LICHR LW Z ERMB L THERIVN
SN ICHARE S N WAREEATE S hTw s,
FDRD, AFABEERLETTIIZ R A A XFNERL T
Wiz EIHET E IR0,
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PlEo&Siz. BERNICERT HERMEDL < NHERS
Niz—H. HREELTIME—T AU B I N#HFET
FERINTZDOAICEEE S EMS, FI7y THFE
D RFIE LR D 2P IZ B S Tl MR S T
5EEAB, Lnl., BUFENTRBMICOMEZEIEKRL D
DHDHT T TTIE. FAEHITITWERIT THHEEINT
B, EWFEROAFATEHADORADBREIND, AT
HWREBATIZEDICE KL RED L v RY X N THIEO B EF1
MMbDHEEINSIY T (Pandion haliactus) &7 75
(Dryocopus martius) O4EBDHERINTHBOY, 4%
HIsE D ARERICK E /0 B % KT T RIAEMED & 2 44 kel D
BAICK LTIk L2y > TN ETH D,

1.5 5IRAX#

1) SIS HEfgEEZE W X2 M AET
EDRENL, 556 B0 RRERESLERE ikt
PE FEOZEMERAE CiE), pp. 48-60, BREEA
HARBRR R EM SR > & —, 2004,

2) FNREX - B EE e W1 >R MY JETF
HEORENL —HISHAREEMHAETF SICED<SHEY
ZaTIVE, HB6 R HRRERSEMRRE AWMk
MEFE BOZEEMRE (hiE), pp. 61-68, B
HHARREREMSHEE > & —, 2004,

3) SRR WIELEEM & 00, CRIER - Bk -
W HE R AERESE N S A2 ALiEE), pp. 171-183,
JeimE REHH=EF T2, FLIR, 1993

4) HEAFK  HERE R WIS 7 o, B
6 [ EH AR e RRTE AMEHERE B0
BErEA (sl WEE, pp. 36-49, BREEA BRI
BRI > —, 2005,

5) SEJIESC IR BT 2 h R E R
FUHEHOABIRTL, FNIFFHRICBT 5 BARERERAE
—2001-20024F 52, pp. 3-11, JLifmE RIS 4
WB 7 1 —)b REER > & —H)IIFZERk, 2004,

6) BNBE, BHAX:: BFE, FI7 v 7, IT<Nn
- H R HARRERAREE  EREE N (LE)
128038, pp. 201-203, JL¥EEERERZHA L > —,
1996.

Sub title
1. Faunal survey of medium-sized and large
mammals

Toshio KURUMADA
Hirofumi HIRAKAWA

Abstract

A survey of medium-sized and large mammals was
conducted in the forest around Lake Chimikeppu, eastern
Hokkaido in June, August and October, 2005. Nine species
(Eurasian red squirrel Sciurus vulgaris orientis, Siberian
chipmunk Tamias sibiricus lineatus, Eurasian flying
squirrel Pteromys volans orii, brown bear Ursus arctos
yvezoensis, raccoon dog Nyctereutes procyonoides albus,
red fox Vulpes vulpes shrencki, sable Martes zibellina
brachyura, American mink Mustela vison, sika deer Cervus
nippon yezoensis) were photographed using automated
camera-trap surveys. In addition, the mountain hare
Lepus timidus ainu was detected from observations of
their faeces. Deer, foxes and raccoon dogs were present
throughout the study area. The very high relatively
frequency of deer photographs taken indicated that this
was the most common species. We suggest that the
diversity of medium-sized and large mammals around Lake
Chimikeppu will be maintained because of the presence
of a diverse mammal assemblage, and the only one
representation of invasive species. We also suggest that
it will be important to monitor the change of fauna in this
area in the future, especially the invasion of alien species.

(EE FMX Fll ED

2 FXIFRUV LAY XN

(B #]

20054 8 HICALMEEFRRINFTED F 2 & v T EITH
WTHFAIFER A XX IFHOFEZTT> /. i
WCEDAZXIFDO3IHE (TYVFHRXI, VT HFRX2
K”UOEARZXI) OEEPHERS N, F, JmEss
L =BT AREFEHAEOHEENS, SHRFIIE
NI T T ARAIOERBHERI N, MU XXM
ZDOWTIE, A7 P HYRXI 1 HEOHEICEEES
elzh, GO EREDEMNLEEND,

2.1 1FLsIc

RPFEL, BHICF Iy TR O3 X IR EHO
2, B ICRIUC < MU R X I REHEOEEE B
IZEE Nz,

2B, WEHEBHED VL LI —HHEIHE RO/
A& FATITTE T A I A TRIEICE T 2 EHE TR
FeiE Tz, ALHEE N ARSI O RS AR A = I
BRI OFBRI BT, RTPRRAEMSREOT—% X—
AR EZ K> TW/E Wiz, EIREYEE O IR



CIEHETY=BIEVFez850W kN0,
WCRLL TELSESH L BT 5,

=N
EE 3~}

2.2 AEMRUAE

FEIZ20050E 8 H26HMB28H £ Tiro/ze FI w7
WIS 2 3 DOMBE (153HKBE.  154MKBE K TN 604K HE)
EnTn 1 3 2 FETORAEX E2 G54 XK (AR~ DIX)
BELE (K2-1), %%FJEI: ZBWT20fHD 7 F % 10n
IR T 2 FI0TTOMFIRICERE L. BHICHIET 51E¢%E
2EHEDE L, ZHFEW@H%EEOEO 7 FIZAK ECK
TR Yy—~> Ty 7 (EFHOUF) &, BREDK
TRENFa—bTy T @ET7F) 2Tz,
fHIZ> v —~> b Ty e D7) OO ENES
INERy hT—RE, NoFa— Ty FITEEREE
Wz, WL 72 X NIIMEEHI & SR D[R E 2175
72, AETWLZRAIBZTOHTHZEL., FEATWEY
HlEB IR TS L 7z,

2B, LR A (Clethrionomys rex) &I YT
% X2 (C. rufocanus bedfordiae) 34+ R EIEHIT X<
BITHO, WifEZHT 2IIEARE L2 ETEROH 3
i DORRZEHAT 2X8ENH 2", L, TNETK
FILR KD EHOMIE TIZZL < O3 X IFEHFAEINMTHNT
WBIZHPDNDST LAY SR XINFHRS N TWENI &
YING, AREHICIZLA Y SR XIFIERLTRARVNDD
EREL. NI XX IROHEND - 725513, #BmEED
S5IVVYFRAI NI N XX (C rutilus mikado)
D2HICIKGTHZEELT,

FREXORBEIIRDEBD TH S,

AR EE#K300m.  RYY (Abies sachalinensis).
VAR
Y F ¥ % (Fraxinus
mandshurica). %/ 712N (Betula ermanii). 7Y <
N> /% (Alnus hirsuta) 75 Ex2FRET S, REK D
FEDEWEHARZH T, MEHEIZ60%. HRKRIZT <
A ¥ (Sasa senanensis) &I A T 74 (Urtica
platyphylla) 2NEIFFEENE TES L. #EIZ100%, Him
TZIRHCR DE SN2 <. RENIZIZNEK D B S igd10emd
IRAES TWBIEN. KBEDBEIET 5,

BIX : £ & £350m. b K<Y o AT —
HO(HFEEIE20% R E) TEAANRY A P a (Tilia
maximowicziana) -1 % v 71 5 (Acer mono var.
marmoratum) O/NERDE L L TW5, WEHEE
RV TI390%., JRZEREE TI380%, M REI W AL
N DMIEL 7 v+ (Pachysandra terminalis) <0
&% (Filicales) MEIXSITEA, HEIZ30% FEETZAT
F%ﬁﬁﬁﬁoﬁﬂh XA PHICemEDN TN S,

D REEA350m. B BERT O E G A D B A R 2SR

T v <V (Picea jezoensis Betula ermanii).

(Cercidiphyllum japonicum) .

AGtEE T 2 7y T ED O LA

2—1 REM
O LFAER. HFITERANBERBEERDOMITA

T, TIYRYKPRNRIVORBEARPESLSEL, Fav
(Ulmus laciniata). 1YV J. ZFNRKYA 2P 2 KA H
YHILFBREDLEM AL NS, HEHEIZ80%. MK
137 <A PHICEDN. HEIX100%,

DX : fEEH300m. TV Y KUK RV OREAD
BET DHEBMOEENENWEAELKT, 2713
(Juglans mandshurica var. sachalinensis). + 7 1<
R (Sorbus commixta) Jx U 7 ¥ 1 T575 & DJRER
HHEND, MEHEEIZ80%. MIKDOHEIZI0% T, 7 <A
FH, Ty FV IRV YHEDIETELT 5,

BB, BAMTIHXZIFETREHME LMiEH
BENEFEREEINTBO, ZHUIET 1 ERTicD Sk 3
HREERIS07 F D=4 3| (6 A, 8 A. 10H) 17
SHDTH D, FMIELICHNT SRR L ORI S
EIETHHINEL< ORI TEEINTEB O, 197044 LIRE
DA R AE AR EARIG BN T —F X— 21t
INTND, T—FIZRFITIVTFRLI, IHARRXLI,
IV 7 %X (Apodemus speciosus ainu), bt X% X
2 (A argenteus) DFEFIIHEENE £, 19924 LARE
13757 b7 %X (A peninsulae giliacus) %4
FIZBEMEINTWS, AFETIE. FI 7y 7S 5kn
LN D BEEEI AT S D ARBET D 19T04ED 5 20054E 8 HIZH
FHMER R R AR E L THW .
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BEXREEDEAECEABOWER VEEDEHNEZS
TSN ENMEINTNEY, —h., EAR
X NIEARBLLT OB EZITITHFI S NN, RO EA
BEEORNWEIATROELMEINLIE, TITH
FAXIOEBGIMIEREEE S HEDBFRNRNI LD
I TWEY, EARXIETYTHRAID 2%
g % & B AR X INIHTERARDILTERS 2 KkizB N
THES, T 73 XIINIRBILEMKTEATHS L
nNTns’, iz, TUVYFRAIRIBEOETOHD
BRI T B SN0, B EOTEEEFEWERICH D,
MR DS E S <, THENIML TOWIRWNERIZE
DHE D DTN E A TIREREN DI EbfRfEEI N
Tn3?,

AFABEIIBNWT, TV FRRXINILTORAEX THE
SN, DOMKOWENEL 7 A FYNELETHCK &
DR TEEENIEFHICE N2 2 &, WIRHEAE DO E N i
HIEWBRTE AR A IOEHENEN D2 T & ILEER
DEIEDENEHARAM TH DAKTIY Y R X I NE
HLTWEZEER, ZNS0HEETETIHOTHD,
AREH O 2 2 M, FEEAG O & BBREGEINEICHED
<. ALEEITHBT 2 — IR E R X S FHO ARk 2 ik
LEbDTHDEEZILND,

L9T04ELABE. F 2 40w Tl 5 5 knlAN O REEEIC AL E S
LEAMOHIED S B, 1 [EILL EOHIRT A TRBEHRE
INENE S N R 26MIE D > 7203, E DL < THIBD 3
D SN TWZDITA, ARHETIIHE S N2>
HEOOE, SHRRZXINIDOMRIET, W7 KT
NFZXINT DOMPETENTIHEI N T (K2 —
3)o 19704EA 520054E 8 H R TICPRAAETHE S N/
FAXIFEDOO B, HHOMERE N FHEINTNDE DD
3T, 056 TH o =A% FNUTEDDIH R LI DE
#130.5% B53H) LIEEITEM -7z (F2-2), hTF7
K7 R X IMMPEFTEICBT DHER DR RN R E TS
TZ1992XELIBDRIED H 5 7 b7 3 X OffiREE S
0.4% (3, 103ZHD S B133H) EIEF I o7z (K2 —2),

BB S
£2-1 FXIMRULHUALIEOBERR. ( ) WIZ100 kS v TF4 R %1 Y ISBE L g
T w
§D7'< % S > N > N —

WER DT O 33572 TUTHFAS | EARKS ATV MIIRAS ait Es
AK Sv—<> 11 (0.6 2 (5.6 &3 1 @8 3 0L 36
B ASrFa— 9 @3D 1 (26 @D 1 @6 20 GLY 39
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£2—-2 HRIAFEFRRBICI>TTFIFy THALTHESN - A XIEOENBERRVEIE

iRl IVVYFHAXI SIABRRZXI ITITHRXI AFT7PTHRAI EARXS =Ei
SHEL 3,788 32 989 13 2,231 7,056
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<
A I shkaAsmm s
sns—ry I 577X
0 125 25 ] F M MR FE AT

2—3 FI4HyvTHH S 5kmlNOIEREIZH HMHBEIC
BT5. 1910FLBROFRT #RE TERBENR
BEDHER

SHRFAIPIVVYFFAI 35 FRERICH
D, BEEIVYFXAINEETHE LN TS,
AFELTRMAETOMBOR RN ST, Bk s
FH5TY VY F R X OELENIEFITENZ EMBHSMNIC
INTHBO., SN RFXIRBZTOEEEZ T TREEZITM
ABNTWDHEENEDNH D, T 7 BT 3K IR
Bz o< (Larix kaempferi) #). B DREAR
HIZAERT2EFEMROR LI THEEINTNWEY, F3
o TN Z < SEWHER TIaGE 25817 L7es s RZR D
TRZFOLORBEEIIIZEAERLG 50N, D LEEN
T2 IR AERENHER I N TWD L DIT, IAFAIC AT
IFERENFEL TS0 bbb, UEDEBD,
KB RO RERNC X > T, dbEeBIicAEBRL Tn
HEEALNTVNS 2B MOBR LI OLTHF I
oy TIEDICAER L TWa Z EQ RSN~ dbiffEic
132D 5 MM OIS IE AR L nwWEE Lz
FAIDOEMI2B3IFMORAIE (RT7X X2 (Rattus
norvegicus), 7Y% X3 (R rattus) UNYITF X
(Mus musculus)) PVERL TV, SEETH DN
SIEEICAMOEFRBEISGEWEFNCERT 2B TH S, F
2y T L HORTIVE 2EATOF v > TR

0. ZOREATOEEDREMHEIZEE TERWN, Rk
S HIITWER (RPIIT X)) £ TR 5 knDFEEENH O,
ERLTOWTHEERINRDEVNHEDEEZ SN S,

2.3.2 FHYRXZEE

AFAETIE. BHHO N HY XX IFOHEEZHMNEL
B TEE WS N AU 2 X O
TIEBS5T, FXIFOMEORICRIRNICHESINZD
DTHDHT EME, T TIREFHERFEERICE ED D,

AFEORKER AF 7 b AHY RZXI (Sorex
unguiculatus) 1 fE2N G5 6 HilE I N (K2 —
1) 4DDFEXRETTHEINZZ ENS, AT
AFAEMATHL CIER LA RREO TIAS AMT 200D &
HRIND, FHEITENOL OB TE TS TH
L ENHEEINTHEO"YY HREB TR A XX
SHOEWERONT % 2AMA D THEY, 2nb
DT EMNS, AFABEMICBNTRMELNHES N2>
2 APEMTHERBOESENSWI & Z2RE
LTW207nsLNn7an, JLfElZiE FEOEMITT
VR AU R X (S caecutiens saevus), b A KA
FoFao b AU (S
minutissimus hawkeri) K U= > P % XX (Crocidura
dsinezumi) @ 4 fENERT Y, BRSNS <
PEOWERELMAESN TN YF a7 v HY X
SRR A &R 2RTENITAS 4L THBD, &
FEHIZBNTHMAANEE LTSRN D 5,

PEoLSiz, AVRXIFI1IHOMERICEEE S
iz, SHROMEMREDIEMNLEENS,

* X 2 (S gracillimus).
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Sub title
2. Faunal survey of Muridae and Soricidae

Toshio KURUMADA
Kuniko KAWAI
Hirofumi HIRAKAWA
Naoko SASAKI
Norihisa KONDO

Abstract
A survey of the Muridae and Soricidae was conducted in
the forest around Lake Chimikeppu, eastern Hokkaido in
August, 2005. Three species of Muridae were captured:
gray red-backed vole Clethrionomys rufocanus bedfordiae,
large Japanese field mouse Apodemus speciosus ainu,
small Japanese field mouse A. argenteus. The presence
of the northern red-backed vole C. rutilus mikado and
Korean field mouse A. peninsulae giliacus in this area were
confirmed previously from capture data from a population
census carried out by the Hokkaido government. It is
recommended that future surveys target this group
because only one species of soricid was captured (long-

clawed shrew Sorex unguiculatus).
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Fig. 3-1. Survey site (numbers correspond to those in Table 3-2)
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Table 3— 1. Vegetation of the survey locations
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Table3-2. The number of captued bats around Lake Chimikeppu.

%5 it A H TARH R TEVO k=2 b L AREES FFI7 RS F7 aF>y #E
Number Location Date Time  Net  Mmacrodactylus Mdaubentonii — M.ikonnikovi Bleucomelas Pauritus ~ Mhilgendorfi ~ Mussuriensis ~ Total
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%3t (Total) 39 31(18%10J3)  UPATL) 13 (FA6J4RA3) 17(FPA3I3RASI3) 7(FI1RA5I1) 1 (%]1) 16(7A4J32A3J6) 86
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Fig. 3-2. The arbor in the “Bird-watch’ s path”
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Table 3-3. The sex and age of captured bats.
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Table 3—4. Captured bats par an hour and a mist net in each survey sites.
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Table 3-5. The number of captured bat species in each survey sites.
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Abstract
A faunal survey targeting bats was undertaken in the

forest around Lake Chimikeppu in Hokkaido between 25th
to 29th August, 2005. Eighty six individual bats belonged
to seven species were captured and marked with a metal
bat ring before their release. Myotis ikonnikovi, Barbastella
leucomelas, Plecotus auritus and Murina ussuriensis
were the most common species in the forest and Myotis
macrodactylus was the most common species near water
bodies. One individual each of Myotis daubentonii and
Murina hilgendorfi were captured in mist nets. Six of
the seven species captured are listed as “Threatened” or

“Endangered” by the Ministry of the Environment.
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Abstract
A mammal survey was conducted in the forest around

Lake Chimikeppu, Hokkaido in June, August and October,
2005. A total of 23 species in nine families was confirmed.
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We suggest that the diversity of the Muridae, medium-
sized and large mammals around Lake Chimikeppu will
be maintained because there is only one alien species,
with the native species being well represented. Six of the
seven bat species captured are listed as “Threatened” or
“Endangered” by the Ministry of the Environment. We
recommend that the area surrounding Lake Chimikeppu be

law as soon as possible to conserve the habitat of the
diverse mammal fauna, which includes many rare species.
Moreover, it is important to conduct long term monitoring
studies of the mammal fauna to assess changes in the
population sizes of native species and detect the extent of

invasion of alien species.

designated as a conservation area that is protected under (A FIX)
ft&1 FI47v THEDHEEERK
= s EN ¢z RDB
gﬁ e i HEL MW ommy R BN @
BHHA INSECTIVOLA
AU R IEL SORICIDAE
1 FFT AR Sorex unguiculatus O
#®FH CHIROPTERA
eraouxUFR VESPERTILIONIDAE
2 EEYOOUERY Myotis macrodactylus O
3 R—=X>hr>auxl M. daubentonii O VU R
4 EAFRFEravEY M. ikonnikovi O EN Vu
5 FFTaATEY Barbastella leucomelas O VU R
6 UYFauxry Plecotus auritus O VU
7 FaT%Y Murina hilgendorfi O VU R
8 aAF>7a9FY M. ussuriensis O VU R
UYFH LAGOMORPHA
AVE S LEPORIDAE
9 T aFUYF Lepus timidus ainu £
A RODENTIA
U ZF} SCIURIDAE
10 ERVAIS Sciurus vulgaris orientis O O
11 IJI<U X Tamias sibiricus lineatus O O
12 IVEEH Pteromys volans orii O
FAIF MURIDAE
13 IV FRAI Clethrionomys rufocanus bedfordiae O O
14 SHRRX2 C. rutilus mikado O
15 EAXRZR Apodemus argenteus O O
16 IVT7HFRAR A. speciosus ainu O O
17 NIGT T HIEXI A. peninsulae giliacus O N
BEWH CARNIVORA
Vase: URSIDAE
18 IVer~ Ursus arctos yezoensis O BIE, #
A XF CANIDAE
19 IVHXF Nyctereutes procyonoides albus O O £
20 FHIFYR Vulpes vulpes shrencki O O
15Tk MUSTELIDAE
21 Jrurr Martes zibellina brachyura O DD
22 TAURI Y Mustela vison O
s ARTIODACTYLA
AR CERVIDAE
23 IV Cervus nippon yezoensis O O
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Title
The number and habitat use of the Japanese pika
in a habitat near “KASUGA FUKETSU” in Oketo,
Hokkaido.

Toshio KURUMADA

Abstract
The number and habitat use of the Japanese pika (Ochotona

hyperborea yesoensis) were surveyed in a habitat near the
cool spots area called “KASUGA FUKETSU” at Nakayama
in Oketo mountainous region in June and November, 2004.

At least six adults and one yearling identified were using
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the exposed slide rock area (approximately 1,400m) in the
study area. It was suggested that the pika number in the
entire study area exceeded ten considering pair formation.
The activities of adults in the slide rock area concentrated
on parts near the edge of forest. This fact suggests that
pikas can efficiently obtain both the crevices and food
resources, which are indispensable to survive there. Pika
was also acting in the surrounding forest where crevices
exist under the forest. For the proper conservation of the
pika’ s habitat, it is necessary to designate the area that
should be reserved after careful investigations of crevice
distribution around the slide rock area.
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