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Elements in PM,; in Hokkaido
—Results of FY 2007-2012 -

OTSUKA Hideyuki, AKIYAMA Masayuki and
AKUTAGAWA Tomoko

Abstract

Fine particulate matter (PM,;) samples were collected
from urban sites (Sapporo, Muroran, Asahikawa, and
Kushiro) , and from remote sites (Esashi and Ochiishi) .
The behavior of PM,s; and inorganic elemental
components in PM,; are discussed. The results include
mean PM,; concentrations of 5.6 and 7.0ug/m?® for
FY 2007 and FY 2012, respectively, in Ochiishi and
Esashi, which are remote sites. On the contrary, mean
concentrations of 14.7 and 9.5ug/m’®, respectively, were
observed in the urban sites, Muroran and Sapporo.
The mean concentrations of PM,; at urban sites were
high due to the effects of a variety of urban emissions
of particulate matter. Concerning inorganic elemental
components, high concentrations of Mn, Fe, Ni, As, and
Pb in Muroran were caused by heavy industrial activity
in these areas. Moreover, it is necessary to monitor the
behavior of As in Muroran in the future, since the mean
concentration of As was high during winter. In addition,
similar high-level concentrations of Zn, Cd, and Sb were
observed at all urban sites due to the effects of the same
types of anthropogenic emissions. Furthermore, high
concentrations of V were observed near the Pacific coast
not only at urban sites but also at a remote site, Cape
Ochiishi. It was suggested that V was transported from

the emissions of vessels in the Pacific Ocean.



BREERLEIZEE v 7 — il 453 % 2013

Zn
2 =i em® o 2S5ochmn . 80 =il I
. m A . A
) 60
£ 15 A ‘,‘ | bl
10 WA‘!IP‘I‘"A.'F P T ¥ L
LA e A i ek s,‘@
0
T NO AT NOASITNO ATNO AT NO A 0
~ AR - o - o AR AR
o o o — — —
7 =4l - EW — 1)l %R 20 LR -
6
. 5
£4
w3
2 A
L P -A.t'ﬂ"o'd‘ mn v . \
o LR S W 2 = won ¥
q;r\o-—gq-r\o\—gﬁ-r\o-—gq-r\o\—gﬁ-r\o-—g I N9 Sd T ~Q AT
~ “ o - S = o — ~ - 0 A}
o o o — - — o o o
25 —— LR 1| ==l %R 0.25 —m—FLiR —A— W
20 0.20
E 15 e yﬁ “Ayﬁ 4 1\ 30.15
- ¥0.10
5 <
0.05
0
~ o A - o = - = N
o o o — — —
1200 = ALig ——EW —e 18l ——%E 08 —m—fLiR ——
A 0.7
1000 4
I o
w 800 4 ™05
E £ A N« i
600 <04 . A
N AR AT S U B I T L,m'n‘Wl'L-m
N A e M e
AAE 0.1 R K X Kool
‘ 0.0 " Dped SR
<I:I\‘C_‘>\—!<rl\8ﬁ<rl\OH<PI\OH<I‘!\
5 3 3
Ni
. - B — gl ——%E 40 R =W
6 35
5 A t 30
2. L1 PN | 2
S; ki <20
N 215
2 10
1 5
0 EeEdpscoms B 0
< o o - —
~ - 0 - o — o
o o o — - —

X3 PM,; 2 O AR TC 3 O RS H e S B)

28




JEiEE N 33T B KA VKL F-PM, 5T O MR ICH Loy

5 PM,sH o EETH I

20 PM, ¢ 25 cd
miLIR = =H sl - ZER mFLIE = EH m B = ER
15 20
-5 10 E1s
oy 210
? 05
0 0.0
= E A £ = - Tl 2
%5 v 40 Zn 0.4 Sb
o | WALR WM wR) - EE mALIR = 20 W wER HALIR UEE RN CER
2. 30 03
:gm T 02
n 3 )
10 0.1
0 0.0
E-3 =2 4 S = - #* Z & =2 v %
20 Mn Pb
WAL s EW wiE) %G | g5 | WALR “ 2w 0 g1l n=E wie)l - %E
15 15 T
- = 1.0 m
£ 10 £ £ 1
W - g
0 0.0 i 0 ‘
& =] £ S E -4 E £
X4 P M, M R OZEHF-39ME
06 Pb/Zn i V/Mn V/Mn
6 5 7 \ 10
6% mALRE == maB)l & Ny n =W =B . R
ﬂ0'4 ; 1 H 6
03 | 0.4
0.2 - 4
0.1 ’ 2
0.0 00 ! 0
= = ol = = 7 B £ -3 = # %




BREERLEIZEE v 7 — il 453 % 2013

V-NitH B8 (4L %) 70 V-NitH B8 (ZE8)
14 :
12 L R=0.63 | - 6.0 R=0.12
— __ 50 ™ m
‘E’a _E 40 g o .
£ @ a0 -. 2 =
E = 0 A 2] I
Z 2.0 = %
10 - ~
0.0 ‘ ‘ . . ‘
0.0 10 20 3.0 40 5.0
V(ng/m?) V(ng/m?)
v-Nit8 8 (8 )11) V-NifR B (& H)
0.6 _
- R 017 » R=0.95 .
—— u ] o
"’E 0.4 - £ 15
Eﬁ 0.3 L ..;l . Eﬁ
01 .
R
0.0 = . : ' i . .
0.0 02 04 0.6 0.8 10 3 4 7
V(ng/m?3) V(ng/m?3)

M6 #BWEE L HAICBIT BV ENIDOFHE

30 —



BRERAIE > 5 — TR L T 2 TS A A 7 — 5 N— 2 (B30 ] OBER L fHSCHRY 2 b

BRR S v ¥ —TEEB LTS
[ACHEES WA T — & X— A (5KH) | OBEE & EHSCHERY A b

ANEF B JRJIEE, EHWE

£

9

BSAATE v 7 — T, deilEmI AR - EE T 2B AR OS5 TEHE ZSCRE» SIEL, G 1
S BN AR T — 7 R— A DR ZHED TV 5, 4l 77— F X— 2| 50AitEHE B L 7230
ZoWT, BEHZNRIZ2013EROIHRY A b 2R - B L 720 T, BET— 5 OBEE & b IZHET %0
T, BSOS STHEEMIADOT = N—=AZ/ERT 5 ETRHETRERIIOVWTHRBRRD,

Key words: A:EW A, 57— % NX—2Z, XHRY A b, B

1. [FLCHIC

B A A RE O A O KR - 570 - IS Ol
"o, HHTHONET—FDBBoNb, TO—FT, L
2> Sk A 2 BRI K > TEERLEDTE S, fmse
WEEIMER I N TV S, ShSOERZHENTL L
THROMEXIRT LI LN TE D,

BRERHEIZE £ 7 —Tld. 19944F 0 W {RFFAT Kz O B
TR A 724 (G1S) BAZEMEL LT, iENOH
RIS RO B ARG Y A7 A OME 2B LY,
ZoOME R B E 2. b K O A A T ZE RS o 5
FO—BE LT, XMELSHONLEHE b LT, MY
TR EEAY). B CIIMALEL. B WAL edUE,
o, —HoRMEZNRIC, WEAEWHEOSAICHET ST
— I R—ZADFEHE R DT X 72,

DT —F NX— A X[ AiEE R A AW AT T — 5 X— A ]
(ULF. #fiDBEw9,) EFRL. Yt ¥ —ToOW%EIC
BT %132 E - 8% & OfTBHEBE N T Ot kR o072
DOEHRE LTRMELTE 2. LA L, SAADBOF—%
B o 72RO ) X MIAEL TW o fze 4RI,
KFEOWFEREE & DILFAIEICBWTHAD BT
LIEDHZO0H ), F—FFEOLHY) A b OIERA
Bl oTwhb,

SADBOT—FFETH B LHY A M, I ol
BATHTHY ., DHEES L ICHIEE 2D 5 LEDH -
7oo TTTRRAOIYMAL LT, WA T — & - 5h
% <, REMRIC X 2THEHOEE PR S Z v, BEIZOW
TENFLOLDTT—FOMEL LB ITWMET 5. F 72,
B S TSR OT — 5 R— 2R Z2/ET 5 1T

R RR A

HETREEICOWTH RS,

2. [ItBEFEEYMIHT —EIN—A(H)
2013] OXBYU A ~

G4 D BO T — 7 1&, BEFE, Bh0- EH D T 578,
EOMMR DT — & ZH LTS 2 ML 7222k - T
TSRO LEREDG R ) IR DR L - TL DT 2D,
201246 HE CORBOATI7T— % ML, [uifE6 S
AW AT T — & R—Z (B8 2013] L LTHD L b7,

BHOG T — 21k, 54D BIZET-7— % TANHEA
DD DOHEKRTOHURYDHEA. Z0H b, HER -
FEMENLELR OB E. 3007 (29759,7731F)
DF—%% [ BB ALY AT — 5 X—= 2 (BHF)
2013 OFRAEREH (BEH) F— 7MKL Twb,

EH L 72 SCRREE O BUZ26180 . LT & B Y | fHH k.,
AOCEE, HATAR - ESE, MR- AWEICH TRl L 72,
B, WELE LTARIN TR WHHHA 7 — 7 Tl
EDORMEZIF L DIZOVWTIE, Ty DT EH T
EXTF—=%ty FELTOABEMNIT, TOY A TR
ML - SHEICHED, EE. Tk Y M TSk
yhOED FEDEERFIRL TV,

2.1 XmUA~ GEXE)

Fujimaki Y. and M. Hikawa:Bird Community in a Natural
Mixed Forest in Central Hokkaido during Breeding
Season, LR BT FEFTF 78R, Vol.14, No.2/3, pp.206-
213, 1982

Fujimaki Y., A. Toda and S. Yoshida:Records of the Rosy

Finch (Leucosticte actoa) and pine Grosbeak (pini cola



BRI v & — Tl 45375 2013

enucleator) from Hidaka Mountains, central Hokkaido,
L B S EERT SR AT E 22 5, Vol.11, No.1, pp.67-69, 1979

JUHEN @ AN BRSBTS 5 7 < T2 ow T, R
Mo HE, Vold, pp.77-80, 1979

Bk, /INFRIEEE, A3saist, R3S Y R © bR Hh i
AR SR AT HGE € D1, bl K5 R AT T
i, Vol.27, No.l, pp.69-78, 1970

R, BEB MR © LB BT 5 7 A4 S E O 72 70 Bl
#1, &, Vol.18, No.84, pp.272-275, 1968

HIRGE 0 7 =7 BEARRBBIC BT 5850 o BEAM, H
AR 2 I S R SR, Vol.37, pp.113-115, 1989

0 B - A E BT AR N S B 5 v F - F R
F ORIV, WA H AL SRR E, Vol9, pp.1-13, 1991

A, IR © BB 54 =7 V% 2 oid
#%, Strix, Vol.23, pp.193-195, 2005

WHS5 © B3I T TBIg & iz BRI
1999-2004 (2) , #F J& A 4F 5 & fi fd 22, Vol.23, pp.9-23,
2005

AR, AGAIEHE, RHFE YR « b igE R 3 5 i
WEERERSGE 202 ZHotB B, duiEk
2R PR AT BRI SE A, Vol.29, No.l, pp.37-42, 1972

A, RS, ANk« AGHEE A i Nl 7 i AR D
BEM 202 LB E SHEER A TR
% Z- W) DRI I & AR BE, AL i KA S R T AR
Zeit, Vol.30, No.l, pp.55-68, 1973

A3, AR S ¢ AL T E K S /N O T T AR o S
M 2o 1, duilEE R B 5 E 78 s, Vol.29,
No.1, pp.43-54, 1972

gL BILE (RRBINE) OB BERL Y S —
t v & —HkgeHEs, Vol.25, pp.1-16, 2005

BRI PIERNT B B & P T 37 1 £ £ R, Vol.384,
pp.3-8, 2004

BIEE - RFIBERAGRARYS BEoBE, LIIro
H#%, Vol.13, pp.1-15, 1988

PSS EAT AT A X R 258 LT H K,
Vol.10, pp.13, 1985

BRI, SREH TLER Lo B, RIITIT o AR, Vollo,
pp.45-54, 1985

EEBCR = SRS IR AR AL B N C R & - EhAEds, $
BT A8 T R 4 i, Vol.231, pp.8-9, 1974

LT MBSOy v Fay FO5A0EIFERED
AT, SBT3 M £ % R, Vol.234, pp.3-11, 1975

EHEAN, EFBIE S, HLE, BHEZ, THHEARE, BORH
K, BEHIE—  ARERICHREK L 724+ 7 v oG HIEHR
LGS, HUR Y SR ZEH0S, Vol18, pp.1-7, 1997

WHIR) -, BB - AigE s ) o B 11, 48 s
AN TR OKSHH, 5L FERF AW ey B

47, Vol.22, Nod, pp.221-227, 2002

FAEAM A=Y ZHREHIBRO 5 0 F a3 7 RRRLEE,
AR FEWF7E S, Vol.18, pp.15-18, 1997

FAFEA MRS SR T o ¥ 2 ) 4 EHistorionicus
historionicus ® %4, HIR Y FEIFFEHT, Vol.25, pp.13-
14, 2004

FHBZ  EREWAEITEO 7 7 0 v HoOERIZOWT,
SRS FERF 72, Vol.3, pp.31-33, 1995

MEARE P, W FR, AR5 - 20014F P IR AR AR N O
BEERARERIZOWT, B RER A v & —
R, Vol.29, pp.85-90, 2003

MEAE e, G REFHL - BIRFEARLRENO BEY
A MZoWT, b EERBR 7 sE & & — T, Vol.28,
pp.90-97, 2002

/N R e, R 23 W, UL E B Historical review of
exploitation of streaked shearwaters on Oshima
Ohshima Island by seaweed gatherers, B4 4= Wy i,
Vol.1, No.2, pp.55-67, 1995

BLILZERN, BB © il T F o B8 10. TR
IV OB 71 TR B, A& RPN Te
H#ES, Vol.22, No.3, pp.135-142, 2001

ElfE—  REHavy - =220 ) I2BIT 5 by BERERE
& BIHBAHE R OFRA (FHR) |, AL AR BH R e Al =2
FOEE, Vol12, pp.41-45, 1998

T E AL A < A ATk AR OMET & HK - vl -
Ealy - AR - - AT AR BT B M -, A AR
SLafERE, Vol.2, pp.4, 1984

TR, rAE - N5 7 X7 ORAMASEEL &) R0 L)
Wy, Vol.1976, pp.236-238, 1976

JEEE =, EEFIIA, A8 10 0E 95, & 4T A s -
FES O 25 ] o B 0 2A4E, Strix, Vol.15, pp.25-38,
1997

JWGHERL - M I B W CHERSR SN mb 7 EH B
B, AR FERTZE 2, Vol.25, pp.15-19, 2004

MR - bilEE BT 52X~ KU, LM, Volds,
No.2, pp.32-33, 1993

N, BNEE - AL ci#gsnzr»s7 a2
A1, MR, Vol.233, pp.5-6, 1993

NAER :rated: LA 0B E SARIRER, -+
BEMT ONAS UK FH 1 fERF 78 32, Vol.26, pp.59-78, 2004

NAER : ratd L A o BHGRIFER, B EEE o
LR E W EETTFEHRE, Vol.27, pp.63-74, 2005

NRER - RFINENLAR., GG BRI o B, ik
H] O UK S i R ZEH4, Vol.7, pp.43-48, 1985

NEAER : REWLENS AR, THEBRICB AN TN
T OEFA, LT OH UK S W SR 7E8E 5, Vol.19,
pp.59-60, 1997



BRERAIE > 5 — TR L T 2 TS A A 7 — 5 N— 2 (B30 ] OBER L fHSCHRY 2 b

NEEER  KREFINESARICBIT ALY E ¥ 308 ¥,
R T O AS UK S5 W A5 F 52 i, Vol.10, pp.45-46,

1989

IBUNEY: BN {11 ESRVAZNE % BE = S ot ) RO A BV =1
M EENE 7R, Vol.25, pp.1-49, 2003

NEL R REINEV.ARFERTINE SN2 <7 T O

FECAE MK, b IRET O A% LR S W fE I 28 #s, Vol.25,

pp.51-52, 2003

NAER : EH ERRIIcRE LS v Favicon
T, bAIRET O LR F W RN SEHGS, Vol7, pp.49-50,
1985

NEAER A dLEc B 270t F L 4 OFEHN
g, FLWRET O LR S ERTSE S, Vol.27, pp.55-
61, 2005

NEHER - figshi-F oy o~y aoks ke Lt
BEMy O 28 LR fEAT 28RS, Vol.7, pp.51, 1985

NAER b ORESBIC BT 5 375 0%p),
TIRENT O DS U R F W R JE ks, Vol.26, pp.55-58, 2004

NEBER A PR AR, Lo B4, IR
OO0 LRE W EEIFZERE, Vol.27, pp.36-50, 2005

NAER : bR o ILHE AT IS B 2 N7 2 F L A
DBAEAR O Bl L T AEOTBEAL, EEBEITO2sL K%
s FE s, Vol.21, pp.75-77, 1999

JA AR, HA R - KRE NESL AR O R IZBIT 5
V7Y N AOEEE], RO UK S Y A
Je#s, Vol.19, pp.57-58, 1997

NGOG, EsEs, FRESHE, T3EN  RFILNEA
Hcoyua7r7uyilksrFrHXFoHif, LLERET
UMD LR B W EERT 7R, Vol13, pp.69-70, 1991

NEBER, Stk BRHFT AR KRFINEN AR, H
J EIRIE O B A, B IRET O DY UK S 1 W A A SR A
Vol.6, pp.29-37, 1983

NEFERT © AR — 7RO EDH E ¥ =) 2D &,
TR Y SERE 228, Vol.3, pp.23-33, 1981

AT @ SN o SAH, LR SRR ZE s, Vol7, pp.33-
44, 2000

AR A 7 N UBOR, RIS CFIBLET 7 1 i
4EHL) |, Vol.8, pp.47-60, 1989

NSRS - RIS TR AR B 5 BEEERE (7
Ho) o, FIFATZE (FIGLRT 2 Y AR 4E#Rk) |, Vol13, pp.3-6,
1994

IR FILEIC B B 3 4 2 &g, F)FURT 7 1
WIfE4ERR, Vol.10, pp.57-64, 1991

INGRE : FIREBICBU B Y F - F ) EHoPERIRMR, FI
BLirge (FIGLAT S EE4ESR) |, Volll, pp.45-50, 1992

IR - R EIC BT B I Y~ 45 A Corvus frugilegus
DOFeFE, MG CRIGLI 2 fRAESR) |, Vol.l4, pp.5-

6, 1995

IMSHIE I LS S TR AR B 2 SRR (¢
W), FIELWEZE (RIGLAT Y fE4EH) . Vol.13, pp.3-6,
1994

NTHAT Y - RSB IERIC B 519834 ~ 19934E D B
FEBIERLER, ML T AR PR R e A = AL, Vol17, pp.71-
81, 2003

INEREHE, BB ¢ VEREIRTEMIARE 1 T = ATARICE
% B o BAEEESE, B, Vol.34, pp.57-63, 1985

EREEN, WAL, MEE: 2 V) -E2 V) WEICE
VT B REAH O ZAL, Al A B R e A S A, Vol.l,
pp.33-46, 1986

LB - NEIA T BICBT2a3 Ym0y IR
(Oceanodroma leucorhoa) DEHHIZDOWT, RE Y
fig b Rk HE A EAEEL, Vol6, pp.1-12, 1992

FEEAN - V) BV ) B LB FHE 2B 5
S o A JARUE, ARSI B B AR Al = AL 2E, Vol
pp.50-59, 1995

MEENRBHFICAEAEBT S 74+ Y (Emberiza
spodocephala) DY 12D T, ML gy A B i e A
R E Vol.3, pp.69-82, 1989

LEPIE, SR  EINC B 2 FIPLIL O SR, w8
KEFFMA e BHREHE, Vol22, No3, pp.125-133,
2001

AP, HERHE - RIS & 7 O RSN B B B
O BE, FIFWIFE (RGN ST EE4ESR) |, Vol.20, pp.l-
8, 2001

HMERME AL EICBI A LS FHFLH ) FRITON
T, B, Vol.13, No.64, pp.14-19, 1954

PERERERS, ISR RIS CTF a v 7 R OF)EsEk,
FIGLATSE CFIGLET A fF4EH) | Vol.21, pp.3, 2002

TEREZEHN, BRI - Ak RAR o0 BIE, 7L G AR il
%, Vol4, pp.7-12, 1986

EREIE =, AIME R KRF LSR5 BB T OV FLATE o
BAEIRAE, LB EE KRB E iR, Volle,
pp.15-27, 1981

FERE AR - BGEMT LM CHRESI Ry 7270y
(Strix uralensis japonica) ®*XV) v 430, BREHTEY)
i PR R MM S A0, Vol.8, pp.41-49, 1994

WA R AR, MBS, M REIWLEV.AR. HEFCBT
5 BB T AHZE, LARET O LK S Y AERT 78
&, Vol.21, pp.69-73, 1999

B BIE © SEIRNT BRGR A (19954F) |, SEWEEY i F7E
%, Vol4, pp.1-18, 1996

HARK T, I  HIREBICBT A4 0T ¥ OBFEIR,
Strix, Vol.23, pp.115-123, 2005

AR HENT Y = U A )BT & 2o FLTRlE s



BRI v & — Tl 45375 2013

7o BB, FIGLIEZE (RIGLRT SR 4ERR) | Vol.24, pp.65-
77, 2005

AT - FIALALES CTHEE S 7z BF B X O 7L
(2)  20044F B4k, FIFLIFZE (FIGLET 71 B 4E )
Vol.24, pp.95-99, 2005

SARHEE, HIRIER, PHED), SAEAEL WS O & — Bl
B o B B, JL RS, Vold2, No7, pp.197-201,
1990

SRR, FTEH—HE, A ¢ A IR T O RKIRTEBE L5
BRI B30T 2 G o> Ry RaTE A, A A S BB Ty,
Vol.21, pp.95-103, 1983

EHA T RETENEE) R b, RE YRR R
fi %40 EE, Vol.15, pp.95-114, 2001

EAGIE REHICBIT 23754 774 20 BIEGLHE
), MR TR A B R A = A, Vol9, pp.47-48, 1995

HREE : M7 VEMETOF F 27 0% E X DG, N
PR ST 78, Vol.10, pp.51-54, 1989

FHIRGE L © AR BRI AN O BB A N, JR ) &
WF7eHtH, Vol11, pp.21-27, 1990

HBAL - FIPLEIC B 2 BEHOFH 54 B L O o
g, FIPLATSE (FIPLHT 2 4R ) | Vol.21, pp49-53,
2002

HAAL - FIRLEIZ B 2 BEOF 54 O sk, P
(FUBLT ST B AEHR) , Vol.20, pp.29-34, 2001

TG - BRI TR - BRSBTS H T OBIgEED
$, A A AR RL AL E, Vol.23, pp.1-8, 2005

IR, MIER, mRAZ ALCBICBI 52 FFE (1994)
O BB, RIS (R pL T S2 A8 Y S 4R $i) |, Voll4,
pp.11-16, 1995

G, I IESE, A, mE e R, HIRGEL @ R
BTHEML 7Y OBIRRICOWT 2. (3) 7 VH
SR, RS AT 788, Vol.8, pp.49-54, 1987

BTG © &A= ZHHE B BT 5 REOF+ T &
F 707 oW T, HUREW e, Voll4, pp.17-
21, 1993

TG - HURE B B, ARSI ZEHRkE, Vol4,
pp.49-54, 1982

TG - JURE ST ISR o BB, HIRTEW AT ZEHRkE, Vol.7,
pp.17-20, 1985

BCHHHTRER © EJHTCH A N7 F a7 248 () |, B
BT o> H 8%, Vol6, pp.86, 1981

IR KBEBEoayYay IvnX btttk rubE
A DEFHART =IO, FIEs T W AR E, Vol19,
pp.15-18, 1995

FHFGL, BEEHE - BB 544 Y Y F O HEE
B OFHIZAL, B, Vol.34, pp.49-55, 1985

5 B, ANHRORHE © IR TA N E IR O o B, WA E AR

R AfEACEE, Vol.7, pp.1-6, 1989

WGAIEHE, B AGE, A 18 i Aty RBR - WKL
DT, FIEET 38 - fiE % i, Vol.238, pp.4-6, 1976

WAL HE © ST N S BIEERC Sk (1) 1971-1980, ik
WERE, Vol.8, pp.47-58, 1981

WEAIEHE © ST NS BBIEERC Sk (2) 1971-1980, 9%
WERE, Vol9, pp.9-18, 1982

WEAIEHE © ST NS BBIEERC 8% (3) 1981-1990, ik
WEEARLEE, Vol.19, pp.19-30, 1995

WGAIEHE © §IPEE N SRBIZEECEH (4) 1981-1990, %1
WEEARLEE, Vol.20, pp.13-22, 1996

TEAIEHE © IR, JERNIZBT 5 7 43 F B>
W, JIET R EE, Vol10, pp.19-27, 1985

TEAIEHE © IR~ FNERNSRIRR W~ D BH & v 4 R0
DT, FIET I R ZE, Voll1, pp.61-70, 1986

WEARIERE - JE e, b, MEBoWERE (B8 | N
SR A 4 #H, Vol.258, pp.40-42, 1979

WA HE © i B 9 ST N R Bl gERd sk (5) 1991-
2000, FIEx T R, Vol.29, pp.7-14, 2005

PRHESR @ IR R G RSRE -7V a6
B3, SN TH L8 - 1E £ 4 i, Vol.218, pp.8, 1972

OB LREWWELORZ S IAF avfiEsrv—7 1t
MEE RIS, RIS BIT 22T 4 F a7 ok
A, T LWRAT O s UK F W ERTZE S, Vol.27, pp.27-
30, 2005

O LUREMYFE KOS V) FTET V—T @ JbifEEh
JeEB, REFIRICBIT S 4 F v ) OEREGERAE, B
My DS U KR SH 1 A 78 3y, Vol.27, pp.31-35, 2005

O L REHW K O RKERAEZ IV —7 11993 ~ 1999
O ALEROIFC BT B KED K Y b, LR
My ONDs LR A 78 3, Vol.22, pp.19-24, 2000

Bl T2, IENET - ABEIC B 5477 a< B ol
&, ILRS B MERS, Vol.37, No.l, pp.69-71, 2005

LA - RSB 2R OEM S HE=5 ) ~
7 A 1997-20044F, HIR Y BEAF JE 3, Vol.26, pp.15-
20, 2005

fi HAEDA © FUR B EETHNIC BT 2 i 5 o 250 55 A
1997 - 19984F, IR 14 Wy fi§ WF 78 $ 15, Vol.22, pp.69-74,
2001

BRI, P, HaA, R MG HE - dbiaE
BT L1 5 1 OA&DBILERLEE B, Vol.24, No.97, pp.63-
65, 1975

LA, JE R BT © Breeding Bird Population in Relation
to Vegetational Change in a Grassland in Hokkaido
e O EH I B A AL & BEA BRD, HARE
F23%E, Vol.35, No.2/3, pp.67-73, 1986

BEB MR, TS, ARME - V) - V) WSO B



BRERAIE > 5 — TR L T 2 TS A A 7 — 5 N— 2 (B30 ] OBER L fHSCHRY 2 b

1. ¥, 7 €8, LR SEUZEAsEHRky, Vols, Nol,
pp.66-88, 1976

& # e - Breeding Bird Community in a Deciduous
Broad-leaved Forest in Southern Hokkaido, Japan dt
HEE R O TEIE L ERNC B A B o BEEE, AR
BEAEE Vol.3b, No.l, pp.15-23, 1986

% # 8 : Breeding Bird Community of a Quercus
mongolica Forest in Eastern Hokkaido, Japan dtiffiE
WD I XF FHRITBIT 2 2 o BERE, HABY
&7k, Vol.37, No.2, pp.69-75, 1988

HsHE 3y hoEE 246, 5, Vol22, No.93, pp.30-32,
1973

HEABHE - ALBRTT N TS /23 I A X 2 (Aethia
pusilla) , B, Vol.18, No.85, pp.406-407, 1968

FEBHE © AR B B — 1965F DN 5 —,
SR EEWFZE8GS, Vol.7, pp.13-16, 1985

FEBHE - EHO B 1. AR & A BBREE, 5, Vol22,
No.93, pp.38-46, 1973

PEBHE - dbiEE T O BE 1. iRl s FoftiE
O B, 1LREBIEVFZEITIF7E R, Vol.12, No.l, pp.40-51,
1980

HAHE - bl B O B 4. B o B, (LR
SEWFZEITIT 7E#5, Vol16, No.2/3, pp.159-167, 1984

BB - bl TR OB 9. TR LR S A
T DK B, 17 LT B R AN T iy H S5 FE7, Vol.22,
No.2, pp.95-101, 2001

BB - AbHEE T IR ERIC BT AR b b F A DR, Strix,
Vol.11, pp.351-352, 1992

SR - AL R )7 o By A, SER I B S i, Vol3,
pp.7-19, 1995

B - AL, ALSCM SIS BV 2 SEBIESRL g, AL
78 (FIGLAT L EE4EHR) | Vol15, pp.25-30, 1995
BRZ, A, R AW, A, BIVEE, R
T AL BT A19964F L 1997T4E D ¥ v F 3 T 4
RS, BB R A i A R A B I ARFL -, Vol.30,
pp.129-143, 1997

IEE L, AR, BNy, RIREE, & MRE i
OB 219934 L 199440 5 »F 3 v
A PR B, A R b TR A S AR S
Vol.28, pp.87-102, 1995

IEEEZ, A, AZERS, S, IRk - LG
Y FIHS 25 > F a oERE, BAER A0 50 0]
KA IRFLAEHE, Vol19, pp.45-54, 1986
BRZ, B, G D &, BIR, KEHFET 1991
—19924E DML HIZ BT 5 5 F a3 7 K, Fis
KA R St 2 E AR HE, Vol.25, pp.175-183,
1992

EE#Z, A ZWRE~0 5 v F a7 ORKM
PRF, TAE R A A B K AR 2 AR, Volls,
pp.123-131, 1985
BRZ 198 F DL WIS BT A 57 Y F a v DEH

T EOT T ED, SR AR SR A AR A,
Vol.21, pp.145-153, 1988

B dviEEdeE e Xy R o BEA 1. A
D8, HAB KA E R AR HRRE M, Vol.20,
pp.235-251, 1987

B AEEILE Y v Xy RO SEEME 2. B
DB, BAB K AEA 8 R SRR 2 H AR, Vol.20,
pp.253-280, 1987

BEHZE, Ploc  MREWESZ T AN A+ TS - Y
a7y OUREIRE, FREY R, Vol.26, pp.15-
20, 2005

WA FHEINE TR A I A 27 V3 RIZOWT, M
PRI EEIFFE 3RS, Vol.22, pp.75-76, 2001

S - AR 3 Y v 7 2 F, 55, Vol.310, pp.314-
314, 1972

S ER  FIRBC B S F 3wk vy 74 ADbanding
2w, PR (RN 32 9 f§ 45 3 . Voll12,
pp.31-32, 1993

FERRER - 7 A Y 7 VA EDORPRIBNBZEIZOWT, F)
B CRIGLET SZ 1 4R |, Vol14, pp.17, 1995

R 2 D) QAN BT 2RO/ EHOERRE, 20
B WF%E, Voll, pp.21-26, 2004

A Pl B S NGRS BT B iR A, R
=TT i BH B e A 2= AL 2, Vol.16, pp.1-3, 2002

FUFRHE - BIRHBER AR O 7 <77 —KEDH%, dbigE
RO & 2%, Vol.16, pp.24-28, 1977

MEPRLHE, BRI - BRSO 7 <77 —RED=,
JeiiE B AR PR #E R & A5, Voll8, pp.21-24, 1979

BN - BRI BI 27 AFoau =— 225V, 4f
R G AR &SRR EE, Voll5, pp.29-37, 1997

JUBIEH, TEHZ ALl ERERIC BT 57 7 1y (Strix
uralensis) @ 5 i &%, 35 W1 W £8 W 52 7, Vol3,
pp.21-29, 1995

IWAKAL © ALHHEIC B 238 F 2 b FOWREE, Strix,
Vol.23, pp.189-191, 2005

HEE, SEREEA, PIE ¢ AGHEE R LA BT B i S i
DOBR, HABZERE Vol.37, Nol, pp.17-32, 1988

(P k. 1503CHk )

2.2 XEUAN (BTAK - REESH)

JIPB-CT-S [Fe EAERERIC BT BB O A & B RME
HOWFE  IRFI45E R RS | | 1970.

(Kk) RIENMBAML 7 ) =— 3 3 VRS, Y~ il



BRI v & — Tl 45375 2013

) — MBS TRIFNFRMR YV — B EEIR D B
Fers B ] | 1989.

JENITE [ BRI Ak ) |, 1987,

BT [0 T] 2 9 R R Al 2 2 (AR 5 BRBE BTl 3
1991.

JENTT [ ER PR A RS Vol 2252 O wikiho
PRED =12 ], 1980.

JENTT [ H AR PR A5 3 Vol.7 OB AN Hhisk | |, 1984.

JENIT [ E AR PR RR A5 Vol.8 s s ] | 1985.

JENTT [ E AR PR A 3 Vol.9 JiL L E 8 Hbist | | 1986.

AR LB [T RB o B || 1986.

) A= ATV TAHEI—R [(IFR) A—2 ATV T 2
7 7 H% T — ABFE GG 4R B BRBGE BN T |
1995.

(Bk) KT 35 B B 6 2 TR s DB b 232 T 5 ) 2 A
IR B BREBEHIEE (IBIERR) |, 1992

WIREMWRE 342y b - 74 LA MERICHE) BIE0Z%
E] | 1975.

I A K 53 P BB AR AR B W A BT 7R = (RN
KR b e A R R A ] 1977,

MHE5LDY) V' — bR S, HART RS [ 5
ASELDITNT 7T T EEFHEIAR S BB A
, 1993.

MFEBOCHR &AL [URR) vAY Y Y= RINVT a—
AR BRI A ] 1994,
BET [ v F a o4 Qs iR A s &

BREST U S, 1991

BRI FARPRAEIS [ 5 B 5 A B AR BRI P 4 b ol i A i
], 1985

SR T 7 - £ A AR A T A R [ REE RO
Z DB OFF IR A 1981

SERTH VR [ AR S A RS 3, 1984,

BALE LI e G RgES TH2u7 Y - 47—
AREE ], 1982,

AL LrFE G RgEs TH2a7 Y - 47—
HE B2, 1985.

AL L e G ses TH2u7 Y - 47—
FEHE 3, 1988

ALEE AR R [HP I8 FARREE MRS AR B§ 2 S BERA Ry
H] 1971

ALWRTE [ 55 3 1L 10T A0 BILAG 3 35 (2 AR 2 BRBE R 2 A 5
1994.

) > aAy 7V = FEBAK, k) 7T 7 - a—FK
L—=ay [7TV77) ) —=b - M ABRHEIRD
BREGCERHNTE ] | 1991

PR TS THRIT V7, VY — MRS Y
RV | 1994,

PR 2 AR

HRA B EAR AL, R B s vkt =ik
K&t TRAFIT_EACREH X 5 H B 78 336 12 4R % BB o 2
FHMiE 1988

(BR) PHPEBRBEBAZE, (BR) WA a1 V' — b, 5 E B 5 (Rk)
[FFB R R R T ) v — b BSSF AR B SRRl
#(BIEMD ] | 1992

BIICR Rt THERERAL 7 = — 2 a v ik h
FEFIE AR B BRI RSB ] | 1985.

Ty, TRkl R B AE A4 [T menli iR X 55 2 WIBH 58
FE AR B BRI RSB ] | 1986.

RSB ALIE R S [ IRRIS64F BE 1 40 T 3 vt [X 2
VB4R SE S ERR A T A, 1981

W TR RS AE ] | 1983,

WNBORER S pR A [0/ INBORGER R BIASE T3 54 B b
X 55 3 B I8 336 (4R 2 BRI BEATAG \C B 5 5 ERH
1985.

() HARFEDZ [ b A4 B HRREGRAERSE] | 1985.

() HABEOS [FgksEMRE (b h Fo<y
HIA FF+TY Fyuavy)l, 191

MEHHERES (RS REAE RRAEREE] | 2005.

MEHHFREE [ZV)E - T2V BIZBT 2 BHFH
], 1973.

RMAKES I ERTER ARy 2 =307 A @EFE
BREECBATME ] |, 1995.

BEEEIL TV 7 7 5 TR & TREEILIV T 2 5 75
TN AR B BREGEEH A E ] | 1993.

EWeA v b —(EEIR AL (BB ~ b ) — (R
FEHFEIAR D BREDE RS | 1994,

PRI LS A A F v —t v 7 — [HAFE R B
A CPHUISEEERAEE (BREERT /BN 128155
HOERIRDIZ D W T ORAREE] | 2003.

et A NGR4T 2450 &7 2 G 5 5 Bt g BTl
#1993,

el [ FFEIs IS AR 5 BREBEE BT S () |
1997.

Al [ T A rRORL PR B S R A S I AR
BRSBTS, 1982.

Attt AL ISR P T A SR Sk 55 2 b X o S B
OB HE A ] | 1994,

At AL PR T 5 S E v 50 ot XD P S BB
BT |, 1993.

el [ HARARBAMA (& KRB BIE T H IR AR
w1984,

JedigaE [ R P TRE ) AR /N B T B i 3 -
2 - A0UEEKGE) BfiiH 23 2 BB R ] |
1981.

JeigE [B9ER. Koe. BEblEE ARG EIRERE (AR

) #



BRERAIE > 5 — TR L T 2 TS A A 7 — 5 N— 2 (B30 ] OBER L fHSCHRY 2 b

LR i (EW) |, 1984,

JeiE s [HEH &7 2 R SRR B BB AR (T
€)1, 1991.

it [ A3 22 P 5 i o 35\ AR B BREEEBEREAG
1993.

JeigE T3 Sz FRMIR ] FARBRBEFRARSEE #EH
BElds (P - 3 E2R) |, 1994,

JeiE (T3 Sz HRMIR ] HRBRBEFR ARG E  pI%E
JZEIRIE BRI R | 1992,

g [ 5 > F a 7 ARG E ] | 1986.

A [T FEUE PEAT T AT 4 b X T 4 B S BB R
BESFAEE] , 1994.

A [ ) 22 PR A i 3 AR B BRETE B
1994

Jeil B R A BRI s T RGN |, 1980.

JCEE [ 5 29—V 5% 5T o8 i b B R S5 A B R A ity
& HRRIS34ERE ] | 1979.

Jeiigal, il BRI [ AR ARERARAE (F
BN HARARD) ] | 1986.

JeiEE R [ — M E 2295 (REFHIT - s A # )
A BRI BREM Hs  , 1985.

JeHEE BTSSR [P 537K B T il T 3 BR B AP
(%)), 1984,

JeiEERRSE R [PmBEmREEE CRSS L - FNS
L) BREIRERHmR S E ], 1982,

B [HEE & AR R B s
1983.

JeiEE SR [RIENAKRY vV 7 AR S B i sy
il 4 i 5|, 1994.

iR TSR [T NAGREE W &7 2 a3 S SR R
#1989

bt PSS SR AT I PR SS BE A [— M 827455 H sy, i
MY H s B AR BRBE AT o ] | 1986.

A A S R ALIEBA S L R [ — M 1 B M AR B e
FEBRBE R RS 1992,

Al B FE SR HE PN B FS L RREEE [ 1~y 153 Sk BB aR
TR AWEE LYoyl | 1999.

A BA TS SR PN B FS B RREE [ 1~y I GiE3s SR BB R
ERAWEE TH oY 1999

Jtedf: T B 7 S A B TS T AR [ PN 2 v e i S B
AP, 1983.

LB T vy v M kiakE R ARMA L L O
TaER A 1978,

B SRR v 5 — (37 54 F Do iy
F 1, 1995.

JeiE BB R e v vy — [T Sz Ak HA
BEGRARGE KFWL - HEEEE | 1995.

JeiE BB R e v v — [T Sz Ak A%
BRI R A LRk | 1993.

e EERBER e vy — [T Sz BRI H%
BRI FMAT O E LB TH  EYePE 2 Hs
1994.

vt A 0 B FE RR S [ (OFR) RIBIEIRR Y v — k7 1
Ly DB THICAR 2 BB AT | 1993,

(#h) JbiilE BAR PR & TR 2 AR AR A
AR, 1989.

(#1) il FARPREE I 2 [ HIRBE 6 2 4R 2 B ARBREE
ARSI HRARSE] | 1983,

(#h) JbiigE BAR PR & [E T HAARRAGHE (B
JEGHTE T F AR i, 1987.

(#1) JbiigalE BAR PR & [E T HAAARRAHAE (il
WAL HRAR) #EE ], 1988.

it A BB E AR [R5 E AR E R RAR AR
S (B ], 1981,

Jledt 3 A BB E AR ORI [ AR IS R BR B R A A
oy MR 1984,

Jledt 2 A B AR ORI [P s A BRI R R Ay
FH o M, 1980.

Jledt 2 A B AR ORI [ s A BRI R R Ay
oy Fyaill | 1975.

Jledt 2 A B AR ORI [ s A L BRI R AR Ay
# b7l 1975.

JeiE T, (k) TRELT—VF [TRELr 7Y
= 7 MR B BRG] | 1993,

JeiBE IR AL TR 4 5 BB BERe B R A
, 1979.

el E bR SRR
AP, 1995.

Jeim e E R AL T 1 KR b i 3 o> A 78 3R A 3
i XVI ERNREITEZROFHHERTE (1993)]
1995.

JeiEE R A [
1981.

JeigE L RER S [y~ 72ay, 2<7 S5
AR, 1977

I PR BB [ A B oA SRR AR e
< - TV EAREGRA] | 1991,

bt G PR AR BB AR OREEE [0 A B o3 55 ST R A
HE s~y T ARRSERAREE] | 1990.

b i PR BR B S F AR PR AR [ 2R B 0 A S TR A
WiEE vy ruy - s IT U — NRRREE]
1990.

et DA BRI T AR ORGE [P A B o0 25 FE B Ak
Wl v 7y AR | 1990.

T % L I U2 B B

FEI BILRBUE RN AE



BRI v & — Tl 45375 2013

JeHEEMEER [ H mLIRaAA R Aty | | 1970.
(W) Tl — R B T [y S8 ] 7 2 Bl o) 1 9% 1993
HH— A% [ 0 A S 16 AR L & ], 1994,

SEMPTHRR S [7 4 —F 28— Z EAERHREHEEIRS
BRI E | | 1995,

L7y 7 )VAREE LSO S BSMERRY A b Vol10
19944F~ 20034F ] , 2004.

(B k. 993CHik.)

() il

2.3 X#EUADN (G - S8HE)

NG EEL - & R —y 7 B BB T — 5 7 7 4 12007,
2007.

HABBEOSFIBESE © 7 v 2, Volb ~ 349, 1980 ~
2012. (Vol. 9, 12, 17-18, 21-24, 26-31, 33-88, 90-100, 102-
110, 12413 R A )

AABEO&/NESE  HBIXE, Voll ~ 132, 1988 ~
2012. (Vol7, 10, 14, 15, 17, 29-34, 54, 55, 77-88, 105-107,
114 R AT

HAREF 15 D 23 8% S8 H AR B B D 3 8IS EE (36875 742 5
[ ya ICWkrR), Vol95 ~ 386, 1986 ~ 2012. (Vol.165,
363, 382-38313 K AT))

HAREF B LR © H22 D3, Vol13 ~ 42, 1992 ~ 2012.
(Vol.18-22, 27-30, 32-33, 3913 K& AT7)

HARBFEOZ B THEEZLD, Voll ~ 177,
1977 ~ 2012. (Vol50, 100, 15013 & A J7)

HANBOSE T Fuw v, Volll (1) ~36 (1) ,
1987 ~ 2012. (Vol.12 (2), 12 (4), 14 (3),15 (1), 19 (1)
19 (5)-20 (2),22 (1)-22 (2),23 (1)-23 (2),24 (1)
24 (2),24 (4)-25 (1), 25 (3),26 (1)-26 (2) 1FAKAN)

HARBEDOSF A= 73  Bird Call £ & 282,
Vol2 ~ 222, 1987 ~ 2005. (Vol. 7, 12-21, 23-39, 43, 86-
102, 153, 1671 R AT)

JeiiEsE ¢ 45 6 Il FARBRIE A IR A WL R
R MR (BEARRAE) isE - v
WE B - P14 ~ 154 (biEE o FA - Wi
KAGIREEM 7 — %), 2003.

el - HARBRBE IR AR A WS MR A R % ik
PEIRAS (S EERH odeiEE A7 — %) |, 1997.

INHHEL @ XY TORKEBIGELHE, 2002,

A B KRR © o R A B RIS, 2003.

(DL kL 123CHRS)

3. T—EX-AERLDEER
SATD BEAERT 5125720, FICHE L 0RKO 2

HTHhkbo
9. BAEEMEOGAIZET 5 [LE T — & Olsk)s

HEOM—] Thb, B CEAAWRAELE Sz
B % SCBRER I CRR 3 2 I — SN TB O, Rl 2o ik
JEREDFLERE N TV A AN L. KE0LRMECHA D
AVHLMENTVELHET T, A BREEDOD OMRLAEL
TWh, TDH, 54D BIdMEA LA —VIZHIET 5
VERH o720 £ Ty INHDOMET— 1%, BERE
FRMBIZGE LAY Y alla— FESEA LAY Y2
F=F e LTTF—FR=2{L?, Ay 20E LT
EBOHAERTIENTEDLL), F—F 2B TE
720 ZOBE WEOEFRIIFINT 5720, XAviar—%
DOREZIWZOVTIIH T kmlU A (] T SE 3 RMIIX M,
HARMMAICE S [HA Yy 23— FN] 8#f). 5
kmPUJ; (J I S5HEHIBA Y2, F7H), $10kmPU
Ji (] T SH2 RMIXimi, [[6H) ZPHLY Y. R4
YIENTF=FE A 2aThH, NER Ay aT—FITKRE
BAYTaDT—F TOMER - ZRPWREE 5D L9 T —
¥ OF- g i TR L7,

LI 1O EMIE, [Hoahokk—] ° Thb,
DHFRICZFEH ERMEPH LN BEHRED X 912,
FRITE o THEBIIHIGT B ARERER L & L CRAL
NTW L3RRS HIUX, WO L5 IZFRIT X 58D
WD D D BN L IO (84) AL L
I ENTWS, HBWITHIBIZ X o TE % RN
ENHZTELDHY RIS o THH SN LA S,
F7o, EMERRRIC K o THEORBENELY, Lol
R 72l iR O 2 R O B EORBAIRT AW %
HEL 2T IR 6 2WEEbH 5. 0 2B
THUERD ) SRKEFHNPLELR>TWD, £ T,
4 MACHETAMHERT = N—= 22k L, a0
T—7NOH [Z0%% (F1%) 1ZO00%4% (F14)
OERY | % EOBMREHREY 23— FTH-E, HosHE Lo
SRR 254 TH . WIRISRHIG L 72 08I2ih > To i
ERTIENTELT—FIR=ZRLLTw5A, B, fH
BT — 7 R—ZADWEEIZOVWTIE HEM Y 2 8% L L7,

DX BFENTH - T H 153 5 N A ER (T2,
WO, EZT, EoMMPBIgE - ks i) ASLT
E7oRER. BAETIE. B2 GBS AERIERDN S
GISHEMOARHMH AR T —F RN=A L %> T
5o

4. BET—ROBE

SADBOY B, BEICHT 2T -7 3ROEBNTH
bo I, MW (BE) 77— 70V TR, BABEA [H
AEHEHSUETE 6] 7 ckoE, Bt &t HASL
LTSN TV AR - BROEHRZ L 2. FEIHE
SN TV Wil AR SCHKICRE R S LT 54121,



BRERAIE > 5 — TR L T 2 TS A A 7 — 5 N— 2 (B30 ] OBER L fHSCHRY 2 b

MM - B2 o7 —7 WML TWA 720, i - i
MOBBIHARESEET X0 % 1,065 - HiflL 7% -
TWwb, filEH (Bl F—7 Vo sEHk, B - ff -
Wiflize o5 a— ¥, flif. 248, B4 - BROKXS,
JiEEL v FF—% 7y 72001%0L v FY R MNETO A
7T —, HORFESOTERERN. SATERO AR O
EZNETH D,

ATER (B 7—7 VT, XS (Bl - SCRik-
BEARDR), KPIICHR) o a— K, 5RO 2
v a2 I — NIRRT A o — L fERRE. [
FERBAEH H. BRAE L MERRY. SO a 3 sCiika — F
Sk o T WD, SATHER L S OB S I, AL iEE N (It
FHEZEEREL) Lo Twb, iz, HAERM D X v
Yaa—Fid, FFIIVHPTEL Ay VaDRES
DRZR D727 — 5B L TO6HH D 8HFOREDL D 5.
BRI, oSS 2 DAANTI STV
%o

Zof, WEHEFE LT —7 )b, Wl 2L
72T —T7NENS, BEOSMGDBIIERINTBY, 7
— & S OSCHRY A N OEEPIASFEAZZEH 5 % 4ol THbifEE
WA AT — 5 X— A (BH) 2013] & LTY F&
DD TH b,

5. #Et

(b A 7 — 7 R— A | 13, FEHFOAIZE
STHER L2 DTIE R, Bt vy -0 Lo RkE
ORIZEWIERENT= b DTH S, FICETFIFE, ER
B, BHEZD3ZICOWTIES IR L TE#oE%
FL72w,

6. 5IRHER

1) /NEPER &7 0E 36, M EFACHE @ FARBREEREY R— b
AT A ORE G - HARBRER® & Ao 7 A~
-, JbiEE BB R IE £~ & — T, Vol.22, pp.44-
54, 1995

2) &TIE3E, N AT ERACHE, B : GTI SEWEHL
7o FARBRIEAR AT R — N ¥ A7 2 ORESE, Jeili R
BHEEmigE & ~ % —r$, Vol.23, pp.48-57, 1996

3) ALJIEERE : GRSC, U EA S OB A 7 — & O
B, [ARBRERTO-OD)E— bty Y V7 - G
ISNY 7y 2], ppb65-71, BIERK, JEEEKEE,
G IEFEM, 5 4E R, W, 2007

4) HARTEEERES  [HATERKIIR A v > 20
— N, 2002.

5) s, LB, /NEFRE - BpA AW oA 7 — & X —

A DR — FEW L R VE O IR EE ) € -, R
AR AEE Vol14, No.2, pp.145-151, 2009
6) HEFME : LBy 7 — 7 W 2 2 7 4 OFFEICD
WT (20 2), HELJEAT, Voll0, pp.1825 1994
7) HARY [HARBHHGUETSE 6 ) p345, HAR
24%, mi)k, 2000

“Hokkaido Wildlife Distribution Database”

managed by Hokkaido Institute of Environmental

Sciences : Outline and Bibliography of Birds.
Satoru Ono, Rie Kitagawa, Katsumi Tamada

A distribution database of terrestrial animals and
plants inhabiting Hokkaido (HDB) has been compiled
since 1994 by the Institute of Environmental Sciences,
HRO. The HDB is based on about two million records
from many reports, articles, and other literature.

The aim of this study is to publish a literature list
of 2013 editions for the bird HDB, which has many
opportunities for extensive use. Moreover, we described

the compiling process and outline of the HDB.
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Survey on Perfluorinated chemicals in Aquatic
Environment in Hokkaido
Tahara Ruriko

The concentrations of perfluorinated chemicals (PFCs)
in rivers in Hokkaido were determined. Remarkable
contamination by PFCs was not found in the surveyed
rivers. The detected compounds and their concentrations
were different in each area. In Ishikari River, the PFC
concentrations were higher than in the other rivers.
Among the PFCs, high molecular perfluorocarboxylic
acids were detected in especially high concentrations,
but perfluorosulfonates were rarely detected. In contrast,
in Chitose River and Tonebetsu River, various PFCs
including perfluorosulfonates were detected. PFOS and/
or PFHxS were detected around airports, probably
due to the use of fire extinguishers. PFC contamination
from industrial facilities was also detected in paper mill
effluents. These compounds would be used as the surface

treatment of paper products.
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BUERLAIIZE L v ¥ — TRk 3% 2013
2 MBI RALE W & T ST
lissr7ea e EmA A BAFY  JI=VTy
W (m/2) (m/2) TR )
A }[/7]1%‘131/\D \/&‘/E&ﬁ‘ CF3(CF2)3COOH
DEben 262.9>218.9
N VIl CF(CF,),COOH 312.9 > 268.9 MPFHxA
PFHxA
N VT eaT’ R CF5(CF,)sCOOH
PFHOA 362.9 > 318.9
N WIwERE R CF3(CF2)«COOH 412.9>3689 4129>1689  MPFOA
PFOA
N WIlin )RR CF(CF,),COOH 462.9>4189 462.9>2189  MPFNA
PFNA
N VIR R CH(CF2),COOH 512.9>4689 512.0>2189  MPFDA
PFDA
N WIWER)ST YR CF3(CF2),COOH 562.9>5189 562.9>2689 MPFUJA
PFUJA
N WIWERT AR R CF3(CF2);S0:H 2089>79.9  2989>989  MPFHxA
PFBS
N WIWARNE AN CF3(CF2)sS0;H 39089>79.9  3989>989  MPFHXS
PFHxS
N WTwdenT favi/Bg - CE(CF2)SOsH 4489>79.9  4489>989  MPFNA
PFHpS
N VTWARAD B AV B CF3(CF2);80;H 498.9>79.9  4989>989  MPFOS
PFOS
W) A B CF5(CF,)sSOH

NG (CF2)s50 5489>79.9  5489>989 MPFUJA
PFNS
MPFHxA CF;(CF,);"*CF,"”COOH 315>270
MPFOA CF;(CF,)5(*CF,);"*COOH 417>372
MPFNA CF;(CF,)5("*CF,),"*COOH 468 > 423
MPFDA CF5(CF,);"CF,”COOH 515> 470
MPFUdA CF;(CF,)s"*CF,"*COOH 565> 520
MPFHxS CF3(CF,)sSO"0,H 403> 103
MPFOS CF5(CF,)s(*CF»),SO:H 503 > 98.9
MSPFOS BCF;(*CF,),SO;H 507 >98.9




3 KWHEOFE R TR

eEx7Ed WL fiss {1 EEMH TR
(ng/mL) V) (ng/L) PR 22 RSD(%) (ng/mL)
(ng/L)
PFPeA 0.5 0.501 0.0179 3.6 0.070
PFHxA 0.5 0.441 0.0395 9.0 0.15
PFHpA 1.0 0.986 0.0840 8.5 0.33
PFOA 1.0 1.00 0.123 12 0.48
PFNA 1.0 1.13 0.112 9.9 0.44
PFDA 2.0 2.10 0.182 8.7 0.71
PFUJA 2.0 2.20 0.102 4.6 0.40
PFBS 1.0 0.924 0.0974 10 0.38
PFHxS 1.0 0.889 0.107 12 0.42
PFHpS 1.0 0.970 0.125 12 0.49
PFOS 1.0 0.980 0.0551 5.6 0.21
PFNS 2.0 2.04 0.147 7.2 0.57

F4 NSO FMEGEREFE R (n=7)

RER R SRR JERR
) (ng) *ngll)  FHngl) oA e
(ng/L)
PFPeA 1 1 <0.5 1.2 0.090 7.5
PFHxA 1 1 <0.5 1.2 0.093 7.7
PFHpA 1 1 0.51 1.5 0.05 3.3
PFOA 1 1 0.50 1.6 0.12 7.5
PEFNA 1 1 0.95 1.8 0.12 6.6
PFDA 1 1 <0.5 1.2 0.18 15
PFUdA 1 1 <0.5 1.1 0.15 13
PFBS 1 1 <0.5 1.1 0.15 13
PFHxS 1 1 <0.5 1.2 0.15 12
PFHpS 1 1 <0.5 0.91 0.14 15
PFOS 1 1 <0.5 1.1 0.15 13
PFNS 1 1 <0.5 1.0 0.11 11

* PFCs f£YE1AHE 2 U89 2 Bl D) 17K i g
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5 15 % A 2 BB B i 1 b X 12 B W T20124E 12 Y 79 X (Urosphena squameiceps) & 3 ¥ ¥ ¥ (Ficedula
narcissing) ORxEFERL7ze Y 7H 2 ORIE. 5 A22HICENHORZ AD2137:b DT, TOBROBIEEHN
LZOWRTIES HAR SR S, JayPIkNIZ 148 M, EREUIMIZIIBM E FEE SN, FES F
F7 AR ZHER 3O EFERHOE LI L. 7 H20H IO S 2 L7ze 2 ABOMGETE X BILE
TED, AABEMHERTE b olce ORI, BVUEPE, 722 FAEPBIE SN0 o 7200

T, BHRLRBISHTHL LEZ LN,

Key Words: ZJ#. 3.3 . H. Urosphena squameiceps. Ficedula narcissina
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R, WO BEY X b3 Y p3a s, Thb0HSE
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WhdsZ b, BARABIERLZETEH T D IEHS
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RZEL—HTH S,

VAR TR ERIRBE LI > T BHE OB R $ 5
TWBEWIHERDH Y O 7 EEOEIE. AR
OB L ELEELIFETH L, LH L, HRROEA
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Vo 2 AEYIE 2 R TR BN 2 EEREA v i T,
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iR A E
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FEHII20129E D 4 AH 6 7 T, dbilgEiLsl o
IR ARIZB T, ¥ 74 £ (Urosphena squameiceps)
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Breeding records of Asian Stubtail and Narcissus
Flycatcher in Nopporo Forest Park 2012.
Katsumi TAMADA

Abstract

The nesting behavior of Asian Stubtails (Urosphena
squameiceps) and Narcissus Flycatchers (Ficedula
narcissina) was observed in Nopporo Forest Park in
the breeding season of 2012. A nest of Asian Stubtails
with no eggs was found on 22 May. In this nest, the
dates of the first egg laying, hatching, and fledging were
estimated as 24 May, 11 June, and 22 June, respectively.
A nest of Narcissus Flycatchers with three nestlings
was found on 24 July and fledged on 26 July. Feeding
behavior by the female was observed 161 times but the
male was not observed. This nest might be unique in
two ways: (1) the breeding period was later than usual
for Narcissus Flycatchers, and (2) feeding behavior by
the male was not observed.
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Long-term Changes in the Concentrations of some
water quality parameters in Chitose River and its a
branch.

Yasushi Ishikawa, Fusaho Kitagawa and Haruo Imaizumi

Abstract

The water of the Chitose River has been used for
agriculture and industrial purposes, drinks, and for
farming and fisheries (salmon) . Data obtained by the
Chitosekawasuikei Suishitsuhozen Renrakukaigi for BOD,
COD, NH,-N, T-P, and other water quality parameters
were analyzed for the period 1976-2010. In terms of
water quality improvement, the concentrations of COD
and BOD were reduced to from 1974 to 1980. In other
results, the load of BOD and NH,-N in some branches
was deemed high compared to an upstream location on
the branch.
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K Ze BT (25 I ET) EFHE
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BAEH 0.042 0.025 1.69 * ZiBEHR -0.023 0017 -137 ns.
R SHIRET

ik -0.108 0.213 -0.51 ns. il -0.398 0.034 -11.77 Fokok
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ns.p=01, *p<0.1, **p<001, *%kp<0.001
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Evaluation of net fences performance for sika deer on
the farmland using spot-light counting data

Yoshihiro Inatomi, Mayumi Ueno and Hiroyuki Uno

To evaluate the performance of net fences for sika
deer (Cervus nippon yesoensis) , we analyzed spot-light
counting data. Spot-light surveys were conducted on
farmland courses from 1992 to 2012, and twelve courses
were surrounded by net fences during 1995 to 2004
to block out the deer. The observed number of deer
drastically declined in eleven courses after the fencing
was installed, and the performance is deemed to be high.
However, some deer were observed in all of the courses
after the fences were established. This suggests that the
fencing could not completely block out the deer. In the
years following the installation of fences, the number
of deer observed in some courses increased gradually.
This result might show that the fences had been worn-
out and their performance had reduced. In conclusion,
net fences could not block out the deer completely and
comprehensive actions including population control of

deer must be planned on the farmland.
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A Seasonal change in habitat use by Grey Herons in
a rural area of western Hokkaido.
FH4 - Katsumi TAMADA
L © Ornithological Science 11:95-102. (2012)

%H . To evaluate the relative importance of rice fields
for Grey Herons Ardea cinerea, habitat use by the herons
in rural areas, including farmlands, streams, ponds,
and lakes, was investigated in Ishikari district, western
Hokkaido. To clarify habitat use by herons, censuses
along 81 km long routes in rural areas and point counts
at four sites (ponds and lakes) were conducted. Grey
Herons used rice fields from mid June to mid August,
but did not use this habitat either in April or after late
September. Some herons used pond, lake, and river
habitats in early April, but the number of herons in
these habitats decreased from early June onwards and
increased again from mid August until mid September.
Heron numbers declined in late September, with
few herons using ponds, lakes, and rivers until mid
November. Herons used natural wetland habitats in
spring, but when rice fields were flooded, they switched
to this habitat. When water was drained from rice fields
in late August, herons returned to natural wetlands.
Observations revealed that herons feed mainly on
tadpoles in rice fields and on small fish in ponds and
lakes. Foraging success was higher, and time to capture
one prey item was shorter, in rice fields compared with

— 71

that in lakes and ponds. Intensive use of rice fields by
Grey Herons coincided with the occurrence of Japanese
Tree Frog Hyla japonica tadpoles in this habitat type.
Grey Herons therefore use rice fields to feed on tadpoles.
This suggests that tadpoles are important prey item for
Grey Herons in this region.
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I Aerosol Deposition and Behavior on Leaves
in Cool-temperate Deciduous Forests-Part 2:
Characteristics of Fog Water Chemistry and Fog
Deposition in Northern Japan

¥H% - Takashi YAMAGUCHI
B #EE © Asian Journal of Atmospheric Environment

B B : The fog water chemistry and deposition in
northern Japan were investigated by throughfall
measurement in 2010 at Lake Mashu. Throughfall
measurement was carried out from August to October.
Ammonium ion and Sulfate ion were the most abundant
cation and anion, respectively. Mean pH of fog water
was 5.08. The mean rate and total amount of fog water
deposition were estimated as 0.15 mm” h”' and 164mm,
respectively. The amounts of nitrogen and sulfur
deposition via fog water were corresponded to those
reported values of annual wet deposition.
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