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Mapping of snow cover duration from MODIS
Level-2 snow products using hierarchical Bayes
model.

Kazuhiro HAMAHARA

Abstract

A hierarchical Bayes model is adopted to make a
map of snow cover duration from the Moderate
Resolution Imaging  Spectroradiometer (MODIS)
Level-2 snow products between 2004-2005 in Hokkaido.
The accuracy of the map is evaluated using daily
snow depth observations at 108 AMeDAS stations.
The map using maximum value of the model estima-
tion has highest accuracy with RMSD value 12.8
days. On the other hand, the accuracy of snow cover
duration map developed from MODIS Level-3 8-Day
maximum snow cover extent products was 17.8 days
RMSD. These results indicate that the method using
hierarchical Bayes model provides higher accuracy

map of snow cover duration than previos methods.
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Interaction of Chemical Species between the
Anoxic Hypolimnion and the Substrate in the

Water Column at Lake Saroma, Hokkaido

Toshiaki Tanaka, Kazuo Kido,
Kimihiko Maekawa, Koh-ich Sakaguti and Ryuji.

Fukuyama

Anoxic layers of less than 2 mg/l DO are observed
quite frequently from late August to September in
the water column of the hypolimnion at the
semiclosed Lake Saroma, in the recent decade. The
fluctuation of water quality in the anoxic layers and
the interaction between these layers and sediments
were investigated along the years 2003 and 2005.

6 chemical species such as DO, TN, TP, DIN, DIP
and sulfide in each water column and 2 others (sul-
fide and organic matter), in sediments were analyzed.

The results indicated that the concentrations of
every nutrient species in the hypolimnion geometri-
cally increased by less than 2mg/l DO. Sulfide de-
creased steeply with distance from lakebed's anoxic
condition. There is a relationship between the concen-
tration of sulfide in the sediments and that of the
water column (correlation coefficient, r = 0.21). A sul-
fide concentration in hypolimnion was observed under
certain conditions of COD values: more than 5/6
times COD(O.mg/g.d) was need to generate same T-
S(Smg/g.d) values.



EREWHOERI T
TN TR AV W [
B

HAEEHOBERY v I DA RBEIELE (D)

DAEERFIELE (1)
i Bl F5* fal BER
%

TWHE N RBIT I H 2 EfEWHE TR, oK ENEREGT Y Y IS NS, LL, KUY Ih—

BHZAHETH LY Y3
M2,

(Corbicula japonica)?s @,
AWgEIE. EAEHHICAERT 2R Y I okERFHHEH E LA 2T THh 5, Rl

o] & P DJFER THLEAZFE L D EARIRS

T, ChETEMUTEXAEMAEBROKE, RBO Y Y I 0tk KEIZDWTOPFERIED 54 85

ERE

Key Words: Lake Oikamanai, Corbicula japonica,

1. [FLBHIZ

AEAEETEE . AL R IT B o KPR IR T HE L
T3, EE 1 m. AKSES.6m. FHKELSm, i
FELT5km* O WRABITH 2 (KD, MR, FITEE
TEbLN, JiE, MM (FALERD) ICEhTH D,
FUFavuRA AT VB EDOED BMBHEIRKRL, 250
HEHEM S b, AENHEIE. BEOFEEE L THAREREE
FAENEEELSEMTLH B,

A, @AE, DHPAIINTED, 20O
Al LTy IKDOIIDINE EFT DKM R e T B &
BZONTWDS, 77U, TRRITK » THIIEREragE L
F 7o, HIT O KRBT ALY S O 3D TodIT, Fal 5321t
T, AR AN EZRE ST 5, 20 5N O Pl

1213, BOKE < KALIZZE LUK T UL 412 & - T
FEBRT LB (FHED,
—Jis WARINE, BOMEFEIEOEMUA STHAT S

HEAEE AR bR E <, 2 DM HIBEET O /N DSFEAES
%o HAEH I O T, BEBESISINITb T 5,
HEAEW N O RIZ 1T ERE B0, ELEHHEOMA
HBRAEZZ 5 &, HOKEREITM oL DA KT LT
WbEZEZON5,

LI AT, BIEHBE TR, Bh omEY 4 XH940mmbl
LoBE Ry Y IfEIN, BEQHBERRET > TH5,
FEATR. BB S oMo v < bV I EoNE
M7 Mg 2R U e BEAT IO BRI, KA s A4 48
HBTHELI.Y Y ITH D, Mok, ML, RIEFE
fthib sk T S N e RIS T H B, ABAEHHO v

REURERFHEF v+ > /3R =t REKER B

I3, RESemBEE S B DI LT, #EE. KE%0 v
U iiF, RE3mUTTH B, EMANBETE, BEIZIR
6eml LT v I d, I h I LT IhTO A,

L LRSS, SOEKY Y IICBELT, AUEENS
Vo T I Ty ABFFEO B, BN HOKEERED (G
o7 s s M) o, v Y I ORIRJEETO <
D ORI OBEER A ENOBER DT, ¥ Y IR
FITRE SN 2 KRB OREDEIT 21T > T, BERY Y 3
NS 2 HREFHT S L TH 5,

2. HEOARE

2.1 #EMS
A, REEEBRE L, K1 OBIN4E &AL
W CEAEWRHE) DFF b & Uic,

2.2 KERE

TRE A 122009456 H ~20094E9 H R, 11101920 L 72
kg, RV FLUE=A—Z2HOT, ML SEBET-
720 B Udc—EBalkHiz 7 v = VGF/CEZMOTHEMA L,
W 2T, BUKRRE &bz, EREIC TS Y

—ICRbMO. EHICKMOITICHO, WREER
(NO:-N). HiflfEEE®R (NO-N), 7 v 2= 7HEBER (N
H-N) Ry VgRey » (PO-P) . IBHEVENE LT,
75 U —=NEEOAACST Z N THTEFT - 7o 2%
F (TN) kU4 > (TP) &, EKSEREE BT, Ft
By o boAEHLTOHNET- 7.

F 72, 20094E9H 121 Sta.2&Sta 3D AT 5 7 b Ul
AEIM U, KRB, VT — VRIS TREIE U, B
TR0, BAMEBERE 1T - 1,



LB SRR e v 7 — e #536% 2010

2.3 ZHEBELEKDONRESR

HAEHHOD ¥ Y I ORMEERG 5 720iT, #IKT OB
Y EREOWEOS &, VY I ERPIZE T B
G IRBER DT AT - oo BEEHO T T HEICIZ. TFA
(Trifluoroacetic acid)iz & % /K% Rinic, £ D5
T3 2 WKk o BEWEEHZ. BIKkET v b= v
GF/CTA# URIE A L, el s dic, £/, JBHE
B BREIE S B TH. HTITE L 7,

FE2 A H SRS I 0 A
X (CHMfEk s g s n i v
U 1T, LENISEA D IR T S e

vY3)



2.4 YIUIEAGKEEFMHEORAE

HEAEMHOBERY Y I 2G4V Y I OREKEOFHE, 472
b, REME., AR O EiEE T 5720, 200
SAETHITSta 1. Sta.2h s, ¥V I AL, REmn), %
(om0 (om) . 2R (g) RIEE & (2) 2 W5E Lz,

BEMEZ, REEAEREOHBML S & &0, #RikiE
e, kX 0B U,

HRIRIEH = (kiRER 2HR)

MBS = GRIATSER X 1000) ~ GEE X #mE X @)

3. #8

3.1 REEH

BEEEEOZERIZE LT, NO-NR., &8 FRM
0.005mg/D) UTDbDONELL, ThlsTHIELAL
7230.01mg/I1LL FOKBIETH - 725 NH-NIZBWTH,
E PR (0.05mg/l) LU TORREZ L, ThlsT
HIFEAEN0.Img/ILL TORBETH - 725 NO-NEHE
IZ2WTIE, E& FBRM~04meg/LOFHTHEB LTE

HAEEHOBERY v I DA RBEIELE (D)

D, BTEHNNPZOREE > 15 EBbh 3B EDS
ta.3 &Sta.dhs, MOHE & D L 2B EERE 5 7,

RIEMEREEE Y o (PO-P) 1220 Tld, 200948 H & 189
HEBROT, & FERM (0.003mg/D) UTFOKEETH
D, W75 7 btk ->T, U UBHIRIZE > T3
EEZ ontz, 2000 E9H . R RBENEOMEM NS S
N7z, FEMZHEBEAHTH 5,

K212, FHSOTNRBEDOHER 2R Ui, 23kL L
T. 0.2~0.8mg/1DREHPHTH - 72, T 75b B HIEN
DOBHRBMORBEL NIVTH -7, TTHL AL
EZDORADITE N Sta. 39 Sta 4 THRIEME L 12 2 %
»ot,

B3z, FEEIC, FMSOTPIEEOHER 2R L7z, TN
LT EBD MIERD T, HEHOREMOENIIIZE
AERL SN o 7o, 200949 H & BT, 0.003~0.012
mg/1DEERFATHER LT 0., 1ZLAENERKEHO
KRBV RIVTH > 72, 2009497 13, PO-PEIE A2
o AL TE D, TPE LT ERPRENS
WER R S i,

1.0
0.8
O O ® Sta.l
X ®
= X A X o 0O Sta.2
téo 0.6 ~ o A Sta.3
0 o é & ] = o x [|osws
#B 0.4 7‘§—% L) (] § X OikamanaiR.
#R 0. -
=2 [ ) a Q )
= ° ‘
[ ]
0.2 X
0.0 T T T T
m (o] (o] Vo] m < m )] o~ Vo] o~
— — o o — o — — o o o
S~ S~ S~ S~ S~ S~ S~ S~ S~ S~ S~
Vo) ~ o0 o)) n Vo) ~ o0 Vo) o0 o))
L L 2 2 2 2 L L2 2 <2 =<2
s 5 5 5 & &8 &8 &8 & & 3
B2 A O TNEE O R S 8 § 8§ & & & & & g ¢S
0.04
°
0.03 ® Sta.l
= OSta.2
S~
& ASta3
— 0.02 X-1OSta.4
jisd . .
{14 QO [X oOikamanaiR.
a
'_
0.01 8 " 8_87
® ¢ 2 & ¢ ®
s & ¢
0.00 T 1 i
om o0 (o] (o] [20] < om [e)] o Vo] o
i i o~ o i o~ — i o o o
S~ S~ S~ S~ S~ S~ S~ S~ S~ S~ S~
S RN ® & B © KR & © & &
S © © © © © o © © 9© o
S~ S~ S~ S~ S~ S~ S~ S~ S~ S~ S~
‘ S 5 5588 8 8 8 8 8
X3 4xdbsi o TPILE DR s 8 8 8 8 8 8 8 8 8 8



LB SRR e v 7 — e #536% 2010

3.2 WEmMTrSvI Y

20094E9H DIBIMEI 75 » 7 b v IZ DT, ELIRL
720 Sta. 2 LI DOSta.3IcB I 3T 5 > 7 b v id.
WM GEERBENFERTHEOMNZ K o, Sta.2
i3Sta. 3L 0 & MBI & B RN - 728, HEEERED
5 5 EE1ESta. 3D 1E D N EN - 72,

#1 200909 H I AEAEHTBICHBI LI TS v o v

mSta.2 (2009-09)

Bacillaria paradoxa (EEEESR) %8 5
Cymbella sp. (EEi$)
Diploneis sp. (BE#%H)
Epithemia sp. (BEEE)
Gyrosigma (EEEEER)
(Hs3)
Nitzchia acicularis (FESEH)
Nitzchia sp. (BEBEED
Rhopalodia sp. (B:%%H)
Surirella sp. (BEBEEH)
Synedra sp. (EEEE)
Strombidium sp. GHEHE)

Navicula sp.

mSta.3 (2009-09)

Melosira sp. (EEFESD X85
Achnanthes sp. (EEF%H)
Actinoptychus sp. (BEiE%)
Bacillaria paradoxa (EE#ESR)
Fragilaria sp. (EEEa%H)
Navicula sp. (EE#EHR0)

Nitzchia sp. (BEBEED
Strombidium sp. (EEEEED)
Synedra sp. (EEEEER)

Z O, HFPEEEEE K CRIFE)

3.3 MKPOZHEBLERPONBRER

K61T. WEEESta. 1iT B 1 5 ik & CJEHE Sta. 10 b
BUIOWTRLI, KM RUOIEE S iz, Fvo—2 &
< v = ZAMEF I SN, Bk, banic s
a— 2 I NI,

Fio. vV KT OSRER O SNTTIEL LB HO
VU, BT —H, vrF—H, FUTF—VEH
TEO, WkPREETIZEEh2HHEEERIELT
Wize

B 5 )La—RE|E (%) OF>O0—RENE (%)
T/ —REIE [%]
0.40

0.35

0.30

0.25

0.20

0.15

0.10
0.05 /
0.00 /

Sta.1 BEY Sta.1 [ EHE

B4 Uk iEEY (Sta.l) EEE (Sta.l) O

3.3 MERHIF

BI512, EAEHEO & D 3 DMK B T B EY A
R EAER XERIcil#) oMf UkEii o0
T, MEMOY< by YinzhEE bRz, BHOD
REMWZ Y Y IEMTH 2MEHMO V< MY IdaER
10gML T, #FE40mmPl Fioxt Uy AfEWBO v Y 3 i34
FEE20g~30g. BEAOMmM~50mm T, FHE R 2 &4
EETI~ME, RETISMEOREESTH - 72,

F72. K& (Gdem) O ¥ v 3 34 SSta. 1, Sta.
20 BRI AE R Uy B N DB A 21 5 Sta.3, Sta.
ATR/NEVH A X Qem7 7 R) BEELTHSE I EH,
RS D RSN,

HEMOY< Y I EEENBEO Y Y L o Ek
BUsEBELBRET A 0K EKSIIRT, BHNORE
sy Y IEMTHZMENOY< MY I B3eERIOg
PUF. #BEA0mmll i U, AfElH0 v v L idedn
20g~30g. HEAOMm~50mmT, FElix R L eER
T2~3ff%. BRETISEOREITH %,

60
50
y = 19206e70%:
R*=0.7395
40 /
~ o ST
C . o B
1130 K2 A —EH(ETREE)
20
4
*
10 o
0
20 30 40 50 60
#E (mm)

B5 A Sk OB



TIT AETHIR O BEAEE O AT IS BB, R SRR
DRI >N T, FARICEM o 7 — 5 L4z, K6ITR
L7z,

VYl OEFEMETHM» S8ATH b, T ORRINTHRAT
FRBUR20HT R ThNIE, TR Lic B2 S B 08,
HAERRO Y Y 1 b 2 oRHIZ20/i# O E /R LTE D,
HEGHIR O RS HERE & Mt

35
30 —0oo
[}
=
25 =3 EPE“;H a)
oY oo .
o B DE%D % *
20 -0 ﬁ&h—q@jﬂ Du S %0_"0—
S O a e et *EIEB
Ha 0o o PR . N
¥ . D
W T +
10
]
Q
20 30 40 30 60

e — AR IR B BIR
B6 %k & HkiARETEE O B
HIT M EEIZ >0 T, fEW o 7 — 5 L3z, K7, 8
IR Uice BV A ADERL - TH, BEHHEO VY T,
fEMOzn S &, FEEEMEERLTE O, T3
WETH B ENERE NI,

0.18

0.16 0o

0.14 —o—=o -

20 30 40 50 60
R (mm)

B7  MEAEEE &k

WETEEE
oiEE il

005 006 007 002 009 01 011 012 013 014 015 016
FRE

FEiHE SR
I8 i FE o BHIE o E 4

*EEEE
OifmE A

HAEEHOBERY v I DA RBEIELE (D)

4. B

HAEEHE TR, B 5REY A4 X040mmU EoBE K>
Vi, BEQKRERR S > T0H, BHORE
& B & EAENEOYYIEF, T a2 FY 7DNAT
OREHIP DR, Y by VI THBI ERMENTNE
HWr & Nt Fho. RIKTRECIEME O T (K6, 7) »
5b EEEHEO VY I3, BERILL TS0 72 B R A
FREL TS SRS h, o RHEERTEZALTHLS
LRI T,

g cRE S N 3/ D Y Y L EFERINIZRFEFETH
b, MEMED Y Y I LHMkic, BEERD HELT
WBMN, BN TR, BERENKELL L0,
DERSF DSELRIENEEM S T H B,

KitffIc L B &, ET— 7 ho, K& (d4em)
DY Y I, HEEOSta.l, Sta.2itZ { ER L, iR
DSta.3. StadTR/NMNESWH A X Qem7 T R) MHEREL
TWB I ENbrote, £ 2T, Y A XDELS 5 HH
WL TOKEEEEZRT S22 L3, ERYY 10
BB OB &5 b5,

IR & E TR T, TPIBEIC DWW T RE M ERITR
SN o fe s, TNEEE MR~y I
R 5t ThiE. MERERIZIEAT B ELM) IO EEZ
FRT NI EFZL SN B, EAEH)IOTNIEE O FUE
Kz, NOSNEEDEIEMNENT ED S, RIKD EERE
EnFcoMIFTORRE SR LT, BEIEE O
WEEZ NI NZT T 5 LR SN,

—HT, T T 07 ORI, WO D,
MRHE O REL, DEST LU SIERBOREOTNEE N
W7o v b UECEE L TuiRnEBZ ohic, £
Nk, HOTNREL NIVIEHRENPSEHRETHSHICDH
Db 5T, TPEBEREREN STHRELNILTH S
5. ELEEHEIY VHIRMETH 5 LS h, Win S
DEFEOBFIMIS I, ZNIEFE, MW T T~ 7 b UBEHIC
SR AEEZ 21ZEORMITE > TR LRI
7o

LT AT, MEMOR TS » 7 b T3, HEEEREDNH
HEDEN LB RoNT R, 2O &iF, HHEREBO
H BB s & D BB K& S ILHPHIT KA T S L
EENh5b, W7 07 b BB L LT, Stk
DA, KiRPESEB N ELERITT I ENLONTE
D BB D S5 SAAE ) D R 8BE% 52T 15 0 Fo D KIRI IT
bERELIEABREDO SN, YV IDMENRDH B,
W7 27 N Lo WEREE N d 5 LR I i,
bbb, HAEHBEOWM TS~ 7 b ik, ki) »
PR CHGES IR SN TV B DD, IR HE I
NT, HE U B S KRR I X - T, T E



LB SRR e v 7 — e #536% 2010

RAHBRMT 5 07 b DRI L W EREENE > T
5 LRI Nhi,

VYT, RIS, TS v b LRSS, B
AT NI A 7 ZRERBLTHRET A2 EEbh TS, &
OERY Y INAERT 2B TR, BB E L Th3
HEIL E QRPN RS B RIEO A AR L TL 5
WHEME B E Z SN,

WK TR PR IS, BT h s F v m— AR
v =20k Eh, Shoi, WYY 2 2T
HbEFVIT R UFUEBKTADELTHION S,
5T, VY IAEKICR, Chons aRERELS
LTWBIESARIETHONER 5Tz, Y LOEEN S,
HEAAHHO Y Y I3, ZhooGEWLEMFI LT
B LRI NI,

HHOMBIZEE &, BEAYY I0MHERO—2EL
T, BIEHEBRENNERH SN TV S, @iz & EE
MEOWHICEISE NG OER D - iz, EDORViE
BT AKBERIN ISR, RKEULLIc &SN B#iTH 5,
—fRIIZ, AP RR R T R 1 E & KA B
MHH, 20 LT3, BRIERNH 5,

—J5. BREESLIEAREE MK Rz, inEETH S
R EICIFEMENER > e RKEUL U Sk s h 3
WTH YD YR IRNT T S BB R E S E S s hic C
EMPHEMNEL > T B, SHOFKA BBE LI, KEH
AR B & O MRERIGEO TR RIZ. = hEfs
RTEEDTHBEEFTZAHTHA I,

% Xk

1) b E BRI AV e~ 7 — ¢ dLiEE O M SGETRR,
2005

2) BEEH RikEY
P (1) wikB 1

BT HH B RS
pp241-325

HiEE

AW E TS 512472 0 BUIFHAZ PG LT
WIc S HCE T LG O B R, WIcEERY T
AL TR T2 1T EL BALEP L EIF %
T, Fio. KMWHOREIZER 2T L Thiiiviiiuni
ka3 v BB O 2 I b U TEH i LE

Ecological Characteristics of the Big-Corbicula
inhabited in the Lake Oikamanai
Toshi Tanaka, Takeshi Sonoda, Takao Ozima and

Ryuji Fukuyama

A kind inhabited

Oikamanai are bigger than those of Corbicula

of Corbicula in the lake
(Corbicula japonica) inhabited in other water bodies.
The investigation in order to make clear the cause of
its huge-ization, and its classification has imple-
mented from 2007 to 2009. The results of the ecologi-
cal characteristics of the Big-Corbicula and its
inhibiting environment are as follows. So called the
Big-Corbicula is classified as Corbicula japonica. It
assumed that the Big-Corbicula feeds on many
detoritas, thought as humic substances, originated
from Reed grown on the lakeside. The Big-Corbicula
involved the cellulose decomposition enzyme. Psy-
chological malfunction which accompanies in the mal-
function in the growth was not detected. There are
many unknowns on the Corbicula inhabited in Lake

Oikamanai, Our investigation will be continued.
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Abstract

The Shizensaiseisuishin- hou was enforced for the
purpose to reproduce ecosystem and natural environ-
ment lost by development in 2002. Recently, many
men were reported that the development in BiBi river
watershed was deteriorated in the natural environ-
ment and ecosystem. Local government and the local
area party would grapple with the natural regenera-
tion. We investigated the water environment in the
forest belt and the land use change in BiBi river wa-
tershed. As a result of the investigation, it was clari-
fied that nutrients concentration of nitrate and
phosphate was high in the river water, the surface
water of the soil and the pore water. From the result
of this investigation and other investigation, the BiBi
river natural regeneration committee proposed the
ecosystem 1960-1970 as a goal of the restoration. The
beauty 4 river natural regeneration committee pro-
posed the ecosystem 1960 as a goal of the restora-

tion.
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HEDOHAERIITRT, ELoDY LTS —bTEEA A U
IZNH, &nss-SOSTH O, DD T%EL % 5 5,
FHRNBHBE L TR ON DR T VT4 TH TS5 —
TI38/11- 18D B LIS INHIBE N E L Sy v TH v
75 —Tldnss-Ca*MWEWlHinTch b, 7774 7% 07
S—TNH/BENGOERNELTRET 7747, Sy ¥
T OMEFRDOENZ X Vi SN 2 HKORRNEL S
ZENEZOND, BRLITRENWNZNIZER TN SRS
BRENFENEANICH 2 2 ENMBEINTE DY, LKA
FDHZDEELZFRT D, DS ER OHELR
Mgt v 75— TIREEHT ONHIZ SIS & 72 5 W hetk
mdH B,

ES TIOTATH VTS —ERy Y TH TS0
KRR IR R O B A O M
(H+2BENWTWAE=O/MIE 100% 121372 5 720)

FEJEHT 7747 oy EIE %)

BRELBRAA B FEHTH  NOs  NH4  nssSO4” nssCa”
2008/08/11 8/18 11.2% 31.1% 43.4% 1.6%
2008/08/18 8/24 12.8% 31.5% 22.5% 2.6%
2008/08/24 9/1
2008/09/01 9/8 11.0% 54.1% 342% 0.5%
2008/09/08 9/16 18.4% 355% 36.5% 2.6%
2008/09/16 9/22 13.0% 38.8% 40.8% 2.1%
2008/09/22 9/29 15.6% 44.8% 354% 3.0%
2008/09/29 10/6 26.0% 309% 25.8% 4.3%
2008/10/06 10/14 18.6% 38.1% 37.1% 3.0%
2008/10/14 1020 142% 304% 39.0%  1.7%
2008/10/20 1027 95%  521% 37.5%  0.7%
Average 15.0% 383% 37.1% 2.0%
EEJE ST
PRI 4 B BB TH  NO3  NH4™  nssSO4” nssCa®
2008/08/12 8/18 14.0% 32.4% 48.0% 2.9%
2008/08/18 8/24
2008/08/24 9/1 14.0% 265% 42.1% 2.6%
2008/09/01 9/8 11.0% 359% 31.6% 3.9%
2008/09/08 9/16 28.7% 25.0% 352% 4.8%
2008/09/16 9/22 23.6% 29.1% 37.6% 3.6%
2008/09/22 9/29 232% 31.5% 33.7% 5.7%
2008/09/29 10/6 34.8% 23.7% 23.5% 11.4%
2008/10/06 10/14 24.6% 289% 37.8% 3.8%
2008/10/14 10/20 17.4% 24.1% 34.3% 4.4%
2008/10/20 10/27 199% 409% 33.1% 5.5%
Average 222% 293% 37.0% 4.8%

Ry TIT 7T 47

PRIA 4 B FEATH  NO3  NH4  nssSO4” nssCa’
2008/08/11 8/18 1.25 1.04 1.10 1.82
2008/09/01 9/8 1.00 0.66 0.92 7.12
2008/09/08 9/16 1.56 0.71 0.97 1.84
2008/09/16 9/22 1.82 0.75 0.92 1.77
2008/09/22 9/29 1.49 0.70 0.95 1.92
2008/09/29 10/6 1.34 0.77 091 2.67
2008/10/06 10/14 1.32 0.76 1.02 1.27
2008/10/14 10/20 1.23 0.79 0.88 2.67
2008/10/20 10/27 2.09 0.79 0.88 8.45

Average 1.48 0.77 1.00 2.37

BEJE 8 O B RPEALIRIL KL O 2 O ERIC DN T

9/1-9/8D K, BITT 774 7TH v TS5 —DHKE
(5584mD /%y ¥ T H V75 —(263mD) E L TE L
(£1-1,1-D. FhRXw vy TH VTS5 —ET T4 TH v
75 —ONH/OEEO K TR RGO T 774 TV T 5 —
MENBDTH S, TOENSG, ZOHMOEITHNL .
FREER EORE LML Ny v TH U T T —THRIEN
K WbDR ST EEZL 6N B, Hi28/11-18Dk D A4
W75 —ONH/ A A v OEGIIFIEE L, £LT,
ZOWE OB ORKRERZT 75 1 TH 75— (1458ml)
LTy vy 7H 075 —(T240mDAE L, T &
Mo, ZOMMRENEL . Ny ¥ T U TS5 —OffER)
BREOLREEFETHERE NI D EHEZL 5N 5,

ZDEMI, Ny Y TH TS5 —DFFANOs ®nss-Ca*
MEZOOIE, TR 172 EBEPIHELUN O ZENEZ Sh
Bo F1T 7 v QWP S O RIS S I
LBELADTHBEI SITHE Lty

Z DK I —HE T S UTTEIC L 22280570 S,
WS R OBRICBERPLEEEZ 5N 5,

3.4 MSORLTIHBOLER
BERMEERRILO /Ny ¥ T TS5 - OB H
GO ST - 7o FERERNIRT, MEKRE IS D
L DEGEPCHIE TR & DB AT B, KIRICHE 53
Bto Rz ohic, U L, iliSKED TR O R D Bk
SEGOHFIFIENCHE VR EE s, 26D EMn
5. BB X UERERILIOME TRET 3 FREBRED
HmKEETHONE, HBITBNRSN T 0Vl s
DEGIMRFEEOBEM TS 5 Z EARBE N, ZDZ
EEEBRINITRIEBLEACHPHOLZHMIIB NI Eh o,
B ESES TR N e BEKP OB 0T HEjE
P X BTN b D EEZ SN, THRITENE
Mg EoliEcHMHOEENVEVEZELONE I L E
b—H9 %,

3.5 BRERMEEEIC DT

F1I-UNIR LT 774 7% 075 —0FkEFDS B, p
H3H %7 L7c b D132007/8/27-9/3(pH3.49), 2008/10,/14-
10-/20(pH3.37) TH 5, ZTDH B, 2008410H Dl
BIWIRIZ 20T, BREFHICL D RBE SN T B EHZRMEE
WIER FIFD) OWMET— & BRI TE 270D LR
Wr 247 - 720

COREEMICERE NI Sy v TH TS5 —0RE b
H3.34 (B JE ) . pH3.62(CEHERILD Evdh KL pH%E
Rlte 2O EMS. 2 DU IEOTEYED 7% B
W-LRRBILO—HTRELLBDEEZON S, MA T,
[RIGIE I 28 P Al  TERIN S 7o 7k D W3 & pHAMEK
W EMS (EH. oIz ItiEE N e AR~ ERIEYYE &
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4 PER & SERERR 1L O B ks O HR

RS EIE (%)

JEE SR s T Skl | SO¢ NO3* Cr NH4e Na™  Ca Mg™ K nssSO4” nssCa™
2008/08/12 8/18 7240 26.3 7.4 8.3 17.1 83 1.9 23 15 253 15
2008/08/18 8/24
2008/08/24 9/1 1230 143 3.7 278 70 265 19 6.0 1.0 11.1 0.7
2008/09/01 9/8 263 21.0 6.9 100 225 91 28 33 2.0 19.9 2.4
2008/09/08 9/16 3330 19.4 14.4 116 126 142 30 3.4 12 17.7 2.4
2008/09/16 9/22 2950 13.3 6.4 264 79 256 21 58 1.0 10.2 1.0
2008/09/22 9/29 1830 117 5.6 263 77 288 27 6.5 1.1 8.2 1.4
2008/09/29 10/6 1420 8.7 7.6 200 52 299 38 7.2 1.1 51 2.5
2008/10/06 10/14 4920 17.2 9.8 186 115 181 23 4.9 1.1 15.0 15
2008/10/14 10/20 690 222 106 107 146 111 3.2 29 1.1 20.8 2.7
2008/10/20 10/27 1770 12.6 58 249 120 238 27 5.6 12 9.7 1.6

Average 2564 16.7 8.0 207 105 211 26 5.0 1.1 133 1.7

LR T
2008/08/11 8/18 2920 27.0 5.9 87 156 95 2.0 23 1.4 25.9 1.6
2008/08/18 8/24 1700 10.9 2.9 310 71 300 21 6.8 1.2 7.3 0.7
2008/08/24 9/2 8100 195 43 161 178 159 13 55 1.5 17.5 0.6
2008/09/02 98 1180 22.9 9.3 7.1 202 7.8 25 1.9 4.2 22.0 22
2008/09/08 9/16 1950 20.7 115 98 145 127 34 3.2 2.0 19.2 2.8
2008/09/16 9/22 2450 143 6.2 241 100 238 23 5.4 13 115 12
2008/09/22 9/29 1610 11.6 5.5 28.1 75 276 24 6.5 1.1 8.3 12
2008/09/29 10/6 690 9.6 11.4 265 45 267 40 6.6 1.4 6.4 2.9
2008/10/06 10/14
2008/10/14 10/20 87 26.7 6.9 58 181 57 3.8 19 13 26.0 3.6
2008/10/20 10/27 2760 11.0 32 289 72 277 3.1 8.0 1.1 7.7 1.9
2008/10/27 11/4 28 123 3.7 206 27 285 39 6.3 1.5 8.9 2.6

Average 1965.2 17.0 6.4 196 114 196 28 5.0 1.6 14.6 19

2 Hb A 0D L (B2 JE 25 TR )

BB E  BREWETH  BKE SO4* NO3~ CI' NHs' Na°  Ca® Mg" K nssSO4" nssCa®
2008/08/12 8/18 25| 097 1.25 095 109 087 096 100 1.06 0.98 0.98
2008/08/18 8/24
2008/08/24 9/1 0.2 | o074 0.85 173 039 167 142 109 066 0.63 1.13
2008/09/01 9/8 0.2 | o091 0.74 142 112 118 113 168 047 0.90 1.12
2008/09/08 9/16 1.7] 093 1.25 118 087 112 09 106 059 0.92 0.85
2008/09/16 9/22 1.2 093 1.05 110 079 108 093 109 0.80 0.89 0.81
2008/09/22 9/29 1.1 1.00 1.03 094 102 1.04 109 100 092 0.99 1.14
2008/09/29 10/6 2.1 0.91 0.66 110 115 112 09 109 077 0.80 0.87
2008/10/06 10/14
2008/10/14 10/20 7.9 083 1.53 187 08 195 08 152 087 0.80 0.75
2008/10/20 10/27 0.6 1.14 1.84 086 166 08 085 070 1.08 1.26 0.85

Average 1.3] 0098 1.24 106 092 108 09 102 070 0.91 0.88

EFRROTAEM ST T 10/6-10/14 120 CTTHERH - 72 72D OB O EHIER =,
5 GRERVEFEFE AN O N i 5 o Bk pH
R HD & PREGHIGH | $REGER T H pH

K75y 7 294 & (ALl RFEHEK) | 2008/10/16 | 2008/10/23 | 4.14

BB CbigEE K E ) 2008/10/20 | 2008/10/23 | 4.19

AL (BHKO 2008/10/14 | 2008/10/20 | 3.87

AL (FEX) 2008/10/14 | 2008/10/20 | 3.84
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MTRET BHAE, LML OEALTREMEHER EEX
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2) O SR, EAE EWEL ek R SB13[m A EEREE .
NEWFRMRR Y v R YU A PR %Epp.1-4, 2/4-5,
1998.

3) MEPEMGRALITIE . MR AR ARk, 1995.

4) M. Millet, A. Sanusi, and H. Wortham, “Chemi
cal composition of fogwater in an urban area:
Strasbourg (France),” Environmental Pollution,
94, pp. 345-354, 1996.

5) H. Matsumura : Impacts of ambient ozone and/or
acid mist on the growth of 14 tree species: an
open-top chamber study conducted in Japan,
Water, Air, & Soil Pollution, 130, pp.959-964,
2001.

6) g & O S L0 fRZ 0 HARBMKIL
B ST SCEE, 58,pp 123, 2009.

Acid fog and its cause around Lake
Mashu
Takashi Yamaguchi, Izumi Noguchi, Shigekatsu
Sakai, Masayuki Eguchi

Abstract

Recently, the tree diebacks are recognized around
outer rim of Lake Mashu. In this study, we showed
the results of chemical analysis of fog water compo-
nents and the amounts of samples collected at Mashu
Lake between 2006 and 2008. Our results showed that
fog acidities and pollutants concentrations of Mashu
tend to be less than other areas of Hokkaido.
However, considerably high acidity samples were con-
firmed several times. Back trajectories were calcu-
lated for the most acidic sample by the use of
HYSPLIT model. Additionally, continuous air pollu-
tion monitoring system showed that the increases of
not only acidic air pollutants (NOx, SO2), but other
pollutants (i.e. ozone) simultaneously in this sample
collected period. These results indicated that the high
acidity of fog water was caused by the air pollutants
which were transported from domestic or foreign
area to most part of Hokkaido. It is concerned that
the complex damages on plants were caused by acid
fog, ambient ozone, and other air pollutants.
Key Words: Acid fog, Lake Mashu, Long Range
Transported Air Pollutant
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Hunters attitudes and activities analysis for

deer management in Hokkaido

Toshio KURUMADA

Abstract

Key words: sika deer, population control, question-
naire survey, Cervus nippon, hunting, nuisance con-

trol

I examined effective measures to increase number of
deer harvest by the questionnaire survey on hunters.
Because one third of total hunters wanted to increase
their harvest, the total number of deer harvested will
be able to increase by taking more effective meas-
ures. I considered that expanding the hunting sea-
son until the end of March are effective to increase
the amount of harvest effort and that the short term
prohibition of male hunting are effective to increase
the number of female harvest. The major requests of
hunters were to open the closed hunting areas, to
clear snow on the forest roads and to assist them to
dispose deer carcasses. The number of deer harvest
may increase by satisfying their requests. The ratio
of the hunters engaged in nuisance control work was
very different between regions and many of hunters
wanted to join this work regardless of the presence
of the experiences. These suggest that there are
many potential amounts of the harvest effort that
can be used for nuisance control work. This study
shows the importance of monitoring hunters' atti-
tudes and activities and making the system which

can feed back the result of monitoring to measures.
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ki EMEENOEF M., =V FFo ¥ F
(Ochotona hyperborea yesoensis) (LL'F. [FF T4 F )
DEGEHTH 5 2 £ EM S, Il HRRSHR A TRE
ICHEVT [N HBRIUR | ITREESN TS, KU
T, BRI PNcB 5 FFo S FERMTH S
AHERHL D 3 A S 2 5 & & RUKA AR >
FUHFITXBFARRAEPESMCTE EAHNE LT,

2. /F &

ARG, A ERE ST ENOE T L (B
904.7m) OFEFHITIT-7 (K1), o TiE. &
B & E o TR P iy s n, #hm b
HE B AR R T H B DITxt L. A E600~700m % 5512
ZIMS TOIETRAMBREZ > TS (K1), KT
T, EROAWMBEMNEL TV I BB LT 0BER%E
Ao, FAfthE EEETFMo22ic XL (K1), # 4
MoK EFRTH O, + K<V (Abies sachalinensis).
THxL)=Y (Picea glehnis I X+ Z(Quercus crispula).
A 5 Y7 T (Acer mono) & THK S N 5 BF LIRS
AL LT3 1Eh, TR T AT <Y P b Ke v odt
AL EERIN TV 5, FHAHIZ O E P 585
WRARBNATIZ X 5 &L 20044F12 81 2 IkEHTH 0¥
H xRl i324.9°C. iFEH2H O P H R IK SR 1%-14.0
CTH -7 (http://www.jma.go.jp/ima/menu/report.
htmD,

FF U4 F ol HETh A AR Y YRR T S

ZEAEHMIT, RO EBOFAENOBEAETT - 7o LB
AT, SARERAERE S Lt 52 &% H
MIC, HHTICIRA AR 2 MRS 5 & 5 IciE Licv— b
2 - Ty RO FA B A50m i TR —F1z 72 b g X ([
% &0 RIERE R 2 20064E D RKITAT - oo —HL Fildid
HTiE, CORBOFF Ty FEBMIZET 2 WE RS
B DIRBLIZEE L O BB E D & O A ILIT, AAHERHE
DMEAET 2 nl BTk o Hlg &2 GEaiiic il U 20044F D Bk
I ISR D DB AT 5 720 & 51T, 20054EH 52008
HEF TOMERIT, —EBHUKIT B 13 5 iSeHY 22 B A % 2t
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B T S AR A R U 2o A, BRI GPSERIC &
DALEAFERT 5 & & bIT. GAHERMO B 1 L2 DRk
OKFJ5 10 D g B S TRE S 1 DR % BRI X 0
FHAIU 72, AR, £ oBED S, KO XIZFRE TS
MOMEONFNNI00mY LD b D E K, £hLsE/NE
R Uteo iy HAHREHICB Y 2ERLERLOWED
WEN S, RO2DODEEEY 4 TITK 3 Lic, 4 7TA:
SO LR EBFELZOD, SA iR CHER L
BERPEADENVEETEET 205 AMOZEROZ < &
Hbh T, ¥4 7B HAFICECHRE LR LD
By MRICRZELZZa7HICX D EROZ S s bh,
Bricid 2 o LITHFMBERL LT3, 4 7AE Y 1 7B
MIRIET A1 5 1 TAIZKS L,

HaadERtIcs LT, EAMOZEREDZ ZIAATH
FUSEOAYPLEAE LIz, TNOoERRLLUIZEE,
HRIZE OHFINZ XG> Ui, IrEWIE. ¥ 23753 LR
BASEER I TH & FORBIZIT O UT R LT B bk
R BHER SN T B, IH D P EA TS X
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HEZT > bDONEEN B, F 7 19944 IR (1996)”
IZ& - TERMERRENER S Wi a ARt s &5 h T
W5,

4. # R
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Tk b ELOIEDOKT00m KL 1D #I350m, 5 ph D]
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23% (3/13MF1) TH-7z (F1)s

TERREE NS WBRIE S 1 TA SR S s A i
L9 AT, R I & 0 ZERA R D I BB 5 A
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ACIEE I B0 5 75 A HEREH O TS T Rk i R 7 3 & I
WHD2D Ean b0, AT EALIEHIC K - TEREMS
SN ERBRHRE LD TH 272D, TOKIZIZ
BEOFANEZEEINEY, AUFRITB T, 2k H
T 512 5 FEFRAHI S A dERs g U7z — T, T4
OIS D S FHRE P LA T 1R
U ER IS - 7o id, EAHEROIE I X% 3 H
JEORBIILEbDEEZL SN D,

FF 7 FFOBBRES I S TR WA, HElT
B S92 8km kN 7o Hu s T F 7 F O WIL
WADBFR SN TS, i, ABEOT AV AFFUH
¥ (O. princeps) DYt HRY A ZXp o GHEIITHEN =
N5 0HEEEITRS2kmE SN BY, ThoDZ EhS,
FFETHFICBHMBEOBEIE I N H 5 & D SN X
N5, RHAHIT BT 5 A AU O Ik K HEE I3 Tkm
EThh, HAMHEBOMIZZFFYFORBEEZIT 3
&9 BHEEDOZ WIS EOYFRRREI 0, 2D,
FEMAN TR S e To s AdERIZ, FF o3 F0
TEARSZ RS AT RE 7S AL E BIARIC 6 B LHEII S 5,

B BAEOHEBMOFHEICE T, WIFhbHER ST

1. @F LA THRRS N EAKERHIC BT 2 TV S F S FORMREL, B, B 1 7.
19944F 0/ RUHERERE RS IR (1996) 1365 <. FIHRBLIZH VT, O AR HTORM LR, Al
AW LU ORI 2R WA 0, < FHMERSIHHEL 2£T. ORUVADLOTIVT 7Ny M,
TV FF Y FICK BRI OMERI & 75 - 7 EE L, o HEL WS, pBIFANMRUsIIHEE
T 199METIRIC 351 B BRI 75 EER O AL AW,

= A AEERUF AKR A B &
HIEM 1994 2004 2005 2006 2007 2008 X% KExTEEmM 17
a X X h 20x30 B
b X X h 50x50 B
c O O ocps Qocps Qops Qocps X 200 x 180 A
d @) Oocp N 75 %20 A
e Op A s h 40x50 A
f A ps I 30X 30 B
g O Ocp X 350 X 200 A
h Opr h 8x%x20 A
i A Ocp I 40x 15 B
| x As I 70x30 B
k Oecp Op»p Oc¢ N 100x50 B
| (O] Ap /I 50x90 A
m Op» h 50X 20 B
n A ps h 80x% 20 B
o A ps PN 50 % 180 B
p A (OF: X 50 X 140 B
q ©) O ps I 70 X 30 A
5 O x 71 30 x 30 B
s O Ocp h 30 X 50 A
t A Op /N 30 X80 B
u O O cps Oc¢ X 20 % 130 B
v A Aps I 20 x 80 B
w A Op h 20X% 70 A
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The habitat patches distribution and
utilization of the northern pika in
Mt. Nakayama, Hokkaido.

Toshio KURUMADA

Abstract
The habitat patch (sedimentary block area) distribu-
tion and utilization of the northern pika (Ochotona

hyperborea yesoensis) were surveyed at south slope

of Mt. Nakayama in Oketo mountainous region,
Hokkaido from 2004 to 2008. Twenty-three patches
were found and they were distributed on the steep
slope between the hillside and the foot of a mountain
excluding one patch. The evidences (direct observa-
tion, call, food hoard and scat) demonstrated the
utilization of the pika in 21 patches. Because it is
thought the pikas had migrated frequently between
patches, measures intended for all patches distributed
on this study area are necessary to conserve this

pika population on Mt. Nakayama.

Key words: Ochotona hyperborea, northern pika,
Oketo, Mt. Nakayama
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2952 EEHE L,

2. A o

2-1 #AEH
A, REFILEICIHS L2y TE2IGKAE L, B
KIS ORI 2 8 5 B L8 O J s & Le ()1

2—-2 FRERNOML & RMER

EAYERHIZ L LRI & > TEDATHE WA,
W EpGEMSHBI LBV EBZ N5, TDID,
A E D A U R o, HERTH &R &
1 B Mg A IR THEIN LTl Uico Z2h BRIk 25

*ALipE BB 5 BRI H AR BRBEER

BoeHvo, OBMES  CHO-1977-21, 2 —XFH5 -5
HFK 5 0 C10-9~13, C11-10~14, C17-4~T7, fal X4 1 A
T —. PR D 19TT4E, @FHFKS - HO-2001-11Y, = —
ZAF G ROFGEFS | Cl4-6 R TT, X3 &/ 7o,
AR 20014F, ORET3OBE 0P FEMEY — B2
(E+HEHY =« 7= v ¥ 7Y 25 Lhttp://w3land. mlit.
g0.jp/WebGIS/) I2&kbavtE.i—%YDE=Y— LT
AUTco @IFPURES MPENE L 72 S5 EORYZ Tz, RIT,
QOEPEEAEZZF v F TWMORAALT Y Z L L, EigL
7 N (ERDAS IMAGINE) TA IV VAL U7 I12GIS
YV 7 F(ArcMap9.1) ETHIEM E ERE&bE, ZEHEHE
THH U7 s a2 Mg R B Sy FRicE & Lcs
B L 7o

s U 7o s A R O IR 2 iR 3 5 7o SAHN O
BilEESE, BRTE 3HAND Zh 512> 0 TBUMLE
RBEIT >0, TOBE, EHEEDI SIFML S high - 7h
FdfERE LA B & 0 i s iR U 7B i LTI
&0 AR B m L,

2—-3 FTHFIYFOLEERER

AN O 21 A HERE L O A8 i O HiuE & i 28
DHTOE SBEHS AR E L, FFU S FOLLOHESE
RS 2 10D DRAEEITE - 1o, HBIEMSTIE, BIEKA
130 MO BE AT, TOMIKFF I+ FOLEH
MU DBEEEOIZD Lica, 20 5 ORI Es
gk Urc, Fio, BIEHS coBEIFLAC b, BilE
AT ST FF TS FOWB BN SR, MEY
WA Zildk L7,

B, LRl b, A OER O 7 O i
AL U T IEZ T U7cBRICEEER L 2B I D0 T b
BRERITIMAZ 720

i\_Ll&



KEWHDIZBYT 5 FF 74 FELQHD MG

R E

17 1km

A3 L

1 PAAH, B3, BIHERAE OB Lo — b 2Rd, a~dOHIPHIZR 2 RO 3 125,

ST AL K O B A O B A SR AR IRD & B
0D TH o1, OFATHA  200947TH30H 1A, @afaH
R BRI R O F 7 F A S HER 0 20094E8 H25H ~
27TH. 3o

3. #& R

3—1 FERMEFMOML & F MR

TR A FEE U RS R KM, RIGfoh
Ji 0@k PRI | K Oudks [Hl] o T BT LU
Z O ZFNT, KRNI D A HERE Al I S 7c
(B 2), HHERHADORR, L&D S HAL T & 2§
378D - 71T & B 38 & IR 35 Z &8 T
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Japanese pika.

The habitat patches distribution of the northern
pika at around Mt. Teshiodake, Hokkaido.

Toshio KURUMADA, Yoshihiro INATOMI,
Masatsugu ASANO

Abstract

We surveyed the habitat patches (sedimentary block
area) distribution of the northern pika (Ochotona
around Mt. Teshiodake,
Hokkaido in 2009. Forty-eight habitat patches were

hyperborea  yesoensis)

found by field work and 17 patches appearing habitat
were interpreted on aerial photos. The pika was dis-
tributed widely in the study area. Because it adjoin
northern limit of distribution of this sub-species, we
propose local population of the pika in the study
area should be conserved especially.

Key words: Ochotona hyperborea, northern pika,
habitat, Mt. Teshiodake
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A process of vegetation restoration in a former

peat mining area in Sarobetsu mire

Takashi Shimamura, Yoko Nishikawa and Masami
Miyaki

Abstract

This paper reveals a restoration mechanism of wet-
land, and the process of vegetation changes were sur-
veyed bi-annually from 1997 to 2009 at three sites in
a former peat mining area in Sarobetsu mire,
Hokkaido, northern Japan. All the data of plant spe-
cies coverage were classified into five types of plant
communities by cluster analysis. Vegetation succes-
sion patterns were estimated based on field studies of
the changes of plant communities types for two
vears. Two patterns were shown in the following
order: 1) 'bare ground', 'Rhynchospora alba commu-
nity', 'Moliniopsis japonica community'.; and 2) 'bare
ground', 'R. alba community', 'Sphagnum-dominated
community with less coverage', 'Sphagnum-dominated
community with high coverage'. The 'Sphagnum-
dominated community with high coverage' was con-
sidered to be similar to the species composition of the
potential natural vegetation. On the other hand, it
would be less probable for 'M. japonica community’

to develop into Sphagnum-dominated community.
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Abstract: For Hokkaido, various data sources such
as literature material and field survey data were in-
tegrated to construct a wildlife distribution database
for plant, bird, mammal, amphibian, reptile, fish,
aquatic, and terrestrial insect species. Geographical
position information was produced based on 1 km, 5
km, and 10 km mesh codes. The database includes ap-
proximately 2,400 thousands data, rendering it the
largest scale database for any region in Asia. Using
these data, distributions can be analyzed in compari-
son with the number of threatened species inside and
outside of protected areas, and the relation between
ecosystem types and the number of species for
Hokkaido. Results clarify the possibility that the da-
tabase can contribute to wide-area biodiversity
evaluation and selection of important regions for

biodiversity conservation efforts.

41 Performance of GPS collars deployed onfree-

ranging sika deer in eastern Hokkaido,
Japan.

HH 4 Uno, H., Suzuki, T., Tachiki, Y.,
Akamatsu, R. and Hirakawa, H.
Mammal Study 35 : 111-118 (2010)

We evaluated the performance of global

ilEE
Abstract :
positioning system (GPS) collars deployed on free-
ranging sika deer (Cervus nippon) to study their sea-
sonal migration. We placed 21 GPS collars on 20
individual deer in the Shiranuka Hills, eastern
Hokkaido, between March 2002 and March 2004. We
could recover 17 (81.0%) collars and retrieved 20,278
location data from 13 collars on 12 individuals during
2002 and 2005. Tracking duration averaged 26717
(SE) days, fix success rate averaged 62.9% and ranged
34.4-81.8%. The proportion of 3-dimensional location
averaged 46.4% and ranged 12.8-99.0%. We evaluated

the fix success rates of three seasons (winter,

migration period, and summer). In most cases, we
found that the fix success rate in winter was signifi-
cantly higher than that in summer. We consider the
canopy cover of habitat affects the fix success rate of
GPS collar. Although the GPS-based telemetry has
some risks related to collar recovery and data re-
trieval, this method provides us a large volume of lo-
cation data and is a suitable method for studying

migratory behavior of sika deer.

Key words: Cervus nippon, fix success rate, GPS,

sika deer

77 Significance of intra-inflorescence variation
on flowering time of a spring ephemeral, Gagea
lutea (Liliaceae), under seasonal fluctuations of
pollinator and light availabilities

#¥%% . Yoko Nishikawa

#BfiE © Plant Ecology 202 : 337-347 (2009)

(DOT 10.1007/s11258-008-9493-2)

Abstract: I studied the relationships between seed-set
patterns within inflorescences and temporal varia-
tions in light and pollinator availabilities over 2
yvears in the spring ephemeral species Gagea lutea in
a deciduous forest. Timing of canopy closure and sea-
sonal trend of pollinator frequency did not synchro-
in flowering

nize with the yearly fluctuation

phenology. In the early snowmelt year, seed-set suc-
cess reflected the seasonal pollinator abundance from
In the late

snowmelt year, however, seed-set rates were in inde-

early to middle flowering periods.

pendent of pollinator activity and decreased with can-
opy closing even after hand-pollinated. The restricted
seed production by defoliation and the increase in
seed-set rates at the forest edge suggested that seed
production was supported by current photosynthetic
carbon gain. Thus, yearly fluctuations of reproduc-
tive success can explain the variation in flowering
phenology within a population although seasonal
light deterioration would play as a selective force for

the occurrence of flowering in the early season.
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Tracing the fate of atmospheric nitrate
deposited onto a forest ecosystem in
Eastern Asia using A'O
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Atmospheric Chemistry and
Physics, 10, 1809-1820 (2010)
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Estimating a suitable microsatellite
marker set for individual identification
and parentage test of brown bear (Ursus
arctos) in the Akan-Shiranuka region,
eastern Hokkaido
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Genetic Diversity of the MHC Class-II
DQA Gene in Brown Bears (Ursus
arctos) on Hokkaido, Northern Japan
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Spring Migration Routes of Mallards
(Anas platyrhynchos) that Winter in
Japan, Determined from Satellite
Telemetry.

Noriyuki Yamaguchi, Emiko Hiraoka,
Masaki Fujita, Naoya Hijikata,
Mutsuyuki Ueta, Kentaro Takagi,
Satoshi Konno, Miwa Okuyama,
Yuki Watanabe, Yuichi Osa,

Emiko Morishita, Ken-ichi Tokita,
Katsuyoshi Umada, Go Fujita,
Hiroyoshi Higuchi

Zoological Science 25(9): 875-
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A Heiminthological Survey of Four
Families of Waterfowl (Ardeidae,
Rallidae, Scolopacidae and Phalaropoidae)
from Hokkaido, Japan.

Tomoo Yoshino, Shigeru Nakamura,
Daiji Endoh, Manabu Onuma,
Yuichi Osa, Hiroki Teraoka,
Takashi Kuwano and Mitsuhiko
Asakawa.

J. Yamashina Inst. Ornithol.
41: 42-54




Parasitic Nematodes of Anseriform Birds
in Hokkaido, Japan.

T. Yoshino, J. Uemura, D. Endoh,
M. Kaneko, Y. Osa and
M. Asakawa.

Helminthologia 46(2): 117-122.

Seasonal changes of the at-sea distribu-
tion and food provisioning in rhinoceros
auklets.

Tomohiro Deguchi, Akihiko Wada,
Yutaka Watanuki and Yuichi Osa.

Ecol. Res. 25(1): 123-137.
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