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Air Pollution in Tomakomai Experiment Forest
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Expressway

® Collecting site of three
species of small mammal

© Main plant
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Pacific Ocean
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Fig. 1. Area of collecting sites of three species of small mammals.
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BORICE ISR AR 2355 W AT S 1B a1, KL T bl &
LERE LI, BHE, REBELEOBFITRT—HIcLTE -7 - AR 105°C T 1 BRER
L, BBREARE L,

3. BRO7 vRHBKLUEKOER

® AFDO7 yROEE

ABDOERIET V3 F DEBC AN TEEIREE B Pei (Heiko-Vibrating Sample Mill
TI-100) THF: L% 105°C TR Ew L, BRRBlgrk=vrarvy ik, BLE
SH—IRBRF Vv ADREH (2:3, wiw) 5g Nz PEBOKTLERM LD 105°C T
B X, BRFHCT00°C, 15K, 1HEELRLY, RS%, WL BEOKTY » KX
BEECH L, B7 » RAEY Ly 4 DR 1 g, BEEM 30 mé, 3 X OWFE 10 mé %
2 CHR 140 £5°C TRBRER 21T o e, WHIEIZH220meb % 2 2 7 5 A 20 F K %&
2 T20mbic L, ZDOAA7FAanbl0mbu25méDARA7TAIRED, 3% F—%
A -TA79 Y vRAE3ImML LT v10mé EAEMLTERE & L, 620 nm THREGED:
L7 yREEREE LT,

® FEDELRE (Ca, Mg, Na, K, Fe, Zn, Mn, Cu, Pb, Cd) D&

AEOBR 1gx 50ml 1 vy 7 A — 7 — B DL, 250°C O ELIF I AR 490°C
FCREL, H20REKILE, Fovr—2 —hTRAH, M®B8mléEng, BiIcy —
=Sl LI0 GEIKRE L., Z0#, Fy b7 U— b ETCHEMBYADOREN R ¥ T
#7115 pREIMEL, DWTHIHIEZIIT LR LA FEZRETAEA T CTEBME L, BB HK, 30% 8
FRLAKRK 10ml ik, B To7ck LTHECRK 10 MM Lz, S¥ic, Bty
LTIgEAERRERE Lic, COBRFRE— 7 —DRERINEBE~REBHIC/ S X TR DE
LiTie oz, st ©—» - INEBRISml 2Nz TMBEMKRL, 25mé r A7 5 A2
BL -7 INERTEEL, E5L LARFERE Lic, ks, HE, M8 $10°30%
BBLAERIRERFREFALMER L, Ca X0 Mg 0ERIARIER 2 1,000 fFic 5
WL, 5% (wiw) 7 v & vBEREZMZ 1% BRICHE L1219, Na 3RBRE®R® 100 AR L,
o SBITHRIRBRER L Avic, FLROERL SEIKO © SAS-721 MEFBEHEHS
Av, 7Vv— a3 BRT7TeF v vz v—-aBFERHLE,
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35% OBWHETH -1,

IL BREER :

Rl R LB R T3 BB X X 3, =V 7 » & X I (Apodemus speciosus ainy); =
V¥ F % R 3 (Clethrionomys rufocanus bedfordiae), 33 LTt 2 % X 3 (Apodemus argenteus)
YHEL, TORIIBLEDRLKTIIZThLh, =V 772X X 34EL 62K, =V v+
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Table 1. Fluorine concentrations in bone of the three species of small

H ®
g.I%'bx ] @?gz &t PR Number collected
irection and distance
WOk B R from N plant #% Autumn*2 # Spring*3
Site of
collection % fr B HE
. . Dist AS* i CR. AA. A.S. C.R. A.A.
Direction 1stance
(km)
1 NW 2.7 4 3 1 2
2 » 2.9 5 2 10
3 » 4.2 7 2 1
4 » 5.7 4 2 1 3
5 ” 6.5 6 1 2
6 ”» 7.6 5 2 1 1 2
7 ” 8.2 5 1 2 4
8 N 29 2 1 3 6 5
9 NNW 43 2 6 2 3
10 w 34 5 1 1
11 WNW 5.4 1 3 1 1 1
12 » 77 6 1 1
13 ”» 8.7 2 8 1 3
14 » 9.7 3 1 1
SE¥ Mean
REFEBH Teshio Exp. Forest*4 6 2 2

*1 AS.: =v7Hh3X: (A speciosusy CR.: =vv5ixA3: (C rufocanus) AA.: e x
*2 198149 A 29 H~10 A 7 H, Sept. 29~0Oct. 7, 1981 *3 198145 H 29 H~6 A 10 H, May
FATI2PEE 21T, ZLTe A XA SX260LE UETHo 2, HELEBEXX I10F
ABHER, RE-DENCHE LT B LTHERB L, IEEREE X1 8 I0 K2~
QT chicks s, RO 7 » REARIBEFRIIVHRRCHE LF X X 2B,
COEMIIE AR RIS>=VYFERIS>=VTHXRXIDOECBELNTHD, T, BDO7
yREBREITPHE EEHKOFH) CHETHE, xR @26ppm)> =V 7 HH X 3
(245 ppm)> = V' ¥ F % X 3 (147 ppm) O IHKC F\», HEHEOE L CEED 7 v WO R4
FErb e WRESRHFEEKR TS ANOCHE L 3EHOBE XX 1 0F0 7 »y REFRILE
AFAX IR 15ppm, =V Y FRXINT6ppm BI P =V 7 H XX I M T ppm TH - Tz,
COBBEOFRXIOED7 » REFBEOERIL 7 v YO REFORFET X 5 HHEY,
HLEF X IDRBEDTED Y y REFBEOEBLLISI DD, HHVIRHHKOHF XX 10
AP, F—ar vy, BEROEREOERCIZLOPSERBEOLNCTHZ LN TEK
Mote, LAL, B THLAR L X S5, KEBHFEERCHEET SR/ AFEEK T
BELLEEL YHAEHOBED 7 v EEFERE L ER S THWHDT, RO X X ¢
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7y RRE
mammals at varying distances from the fluoride source (N plant in Fig. 1)
TEG IO ROBES 7 3 E3 3
Bone weight g/One mammal F ppm (Dry weight)
# Autumn # Spring &% Autumn # Spring
J’—‘/“%?J =VYF | e A ENE RIEYEE e P
AS.|CR|AAIAS |CR|AA 7 5| F 083 X8 & X & X & X
speciosus| rufocanus| argenteus, speciosus rufocanus| argenteus
13 | 11 04 0.5 406 376 334 487
15 03 | 09 | ser 690 327
10 | 11 04! 11 257 188 268 326
1.1 (10| 03] 13 0.6 366 99 377 279 450
1.4 04 0.7 137 217 493
15 05| 12| 04 | 04 209 g 319. 165 79 366
14| 07 ) 02 | 13 0.5 320 169 235 191 375
1.7 1;5 04| 13|11 05 319 277 625 529 341 698
14 04 1 11 0.6 409 368 424 671
0.8 0.7 90 72 176
0.6 051 09|06 | ~60" 108 - h 151 61 300
02 | 07 99 109 36
12 08| 02| 06 8 | - 56 |- 223 34 147
11 04 | 06 81 65 | 83 173
229 157 436 261 137 416
15| 1.2 | 05 71 76 115

23 (A, afgenteus)

29~ June 10, 1981 *4 1981 4 3 A 11 H =i, Collected on March 11, 1981.

DRED7 vy REEBCREREEVRONLITERELRD D, 58, ZoscELTRNLYE
THFETHS, ,

FE2080T, =V T HX X IL2TUL TN OB S ThBRNS (BT o T,
A T AR, RO BEE, ks IOHFRORMO 3 KiKict, FRBAO
BECTHEINLERF X IDBDOEBRRASDOAIHELE LD TURLELDTHD, Zhic
e, BEERBEOSBRS OSFHEDOHIC—EDHAL N EROMANLZS hicy, i, 44
BDA 5 Y FRFEFERE, COAFVFOREIRMABLIZL >, BOSREBEC TS
LOTHE YREBHTCETHERRBO=V 712X i 0BRAOhL LD EE L S h
5, LdL, ZDA7 7 FORESIHFREES XCHFRTEIELUL, BHforEr ¥,
KRG COIRVBRRO =T 722X ORDOLBRAOEHRED 77 XORES Wb o>
LT, TOBEEDOLDD, HHWIIHIBOBELYRIEL T3 D 0H 6 e 5 BEH
B BB,



in bone (Dry wt.)
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Fluorine content in bone of A. speciosus at varying

Fig. 2.
. distances from the fluoride source (N plant in Fig. 1).
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Fig. 3. Fluorine content in bone of C. rufocanus of varying

distances from the fluoride source (N plant in Fig. 1).
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198145 H29F~6 5 10 HEE
Collected on May 29~ June 10, 1981
1981429 H29 A ~10 B 7 HHEE
Collected on Sept. 29~Oct. 7, 1981
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Fig. 4. Fluorine content in bone of A. argenteus at varying
distances from the fluoride source (N plant in Fig. 1).
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NG R EROBRA CHE L 3EEOF XX, =V 7HERX, =V YFEX
I, BIVEAARIDFD7 y HEFEIL7 v (MWOREFCE L THES Wb D@
EHEWEANAD bR, COEMIBETIRDONDDT, HY—BHORYEFHLEL
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Table 2. Maetal contents in bone of the three species of small mammals relative to habitat
and site of collection
B D & =] & j3
il 2] ES-K Bt %Eﬂf‘ Metal content in bone (Dry weight)
Species Habitat ite ol .
collection Ca Mg Na K Fe Zn Mn Cu
FAK O M | 1, 2, 8% Mean ' 25.74% 0.43% 0.70% | 246 ppm | 112ppm | 209 ppm | 11.1ppm | 3.5 ppm
Southern part | 1, Range 20.66~28.57 | 0.26~0.56 | 0.45~1.21| 131~323 | 45~258 | 131~270 | 39~13.7| 2.7~47
in the forest S.D.#. 3.02 0.11 0.30 73 87 60 3.1 0.8
KD BRI Mean 26.35 045 | 052 - 300 95 211 128 47
= v 7 I‘;ﬁ‘zfﬁefﬁfe 3, 4%2, 9%2 Range 24.18~27.93{0.43~0.47 | 0.48~0.55| 217~467 | 74~117 | 169~240 [11.8~13.3| 4.3~5.0
% = ¢#a| forest S.D. 1.59 0.02 0.03 118 18 31 0.7 0.3
A. speciosus Sho kw267 Mean . 26.60 0.43 0.53 198 129 227 138 3.7
Northern part | 12, 13, Range 25.63~27.34 | 0.41~0.44 | 0.40~0.85 | 105~324 | 76~181 | 211~269 | 56~18.9 | 3.2~3.9
in the forest | 14 SD. | 0.63 0,01 0.16 75 33 21 5.1 03
¥ # Maen 26.34 0.43 0.56 236 116 218 127 3.8
Mean in all habitats S.D. 194 0.06 0.20 9 56 40 41 0.7
1 ‘ 27.28 0.44 0.57 343 175 231 - 29.0 6.1
= v 4 F 8 ; 27.35 0.46 0.47 369 200 229 30.3 36
x X oM 14 i 28.09 0.50 0.44 212 255 229 22.3 34
C. rufocanus i
F  # Mean ) 27.57 0.47 0.49 306 210 230 27.2 4.4
A araemiens 9 2711 | 043 | ou 112 223 291 193 38
o g Mean 27:19 0.48 0.48 393 110 165 145 39
EX A E N =4 =
A specioss Teshis Fxp. Forest S.D. 0.36 0.009 0.005 13.6 2.3 3 0.2 0.1
No. of Analysis 6 6 6 6 6 6 6 5
= VY FHRX S PR TN
C. ‘rafocanus Teshio Exp. Forest 29.12 0.52 0.47 221 85 179 324 44

*1  Collected on Sept. 29~Oct. 7, 1981

*3 Collected on March 11, 1981

*2 Collected on May 29~ June 10, 1981
*4 Standard deviation
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Summary

Fifty nine small mammals of three species, Apodemus speciosus ainu, Clethrionomys

rufocanus bedfordiae, and Apodemus argenteus which were collected on May 29-June 10, 1981
and Sept. 29-Oct. 7, 1981 at fourteen sites in Tomakomai Experiment Forest of Hokkaido
University, were analysed to determine the fluorine and metal concentration (Ca, Mg, Na, K,
Fe, Zn, Mn, Cu, Pb, Cd) in the bone, since the highest concentrations of fluorine were observed
in the leaves of forest trees around the southern part of this forest adjacent to Tomakomai city.
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1. Fluorine concentrations in bones of all three species showed increasing amounts of
fluorine with closer proximity to the fluorine emission source.

2. There were averages of 426 ppm of fluorine found in bones of Apodemus argenteus,
245 ppm in Apodemus speciosus ainu, and 147 ppm Clethrionomys rufocanus bedfordiae in this
forest.

3. There was 115 ppm of fluorine found in hones of Apodemus argenteus, 71 ppm in
Apodemus speciosus ainu, and 76 ppm in Clethrionomys rufocanus bedfordiae in fluorine-
uncontaminated forest of Teshio Experiment Forest.

4. The metal concentrations measured, showed no trend relative to urban contaminations
at the present stage of contaminations in this forest.



