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Food Education, Environmental Education and Disaster Prevention Education

utilizing Local Hardy Plants

Koji MIZOTA
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The Third Report of the Population Restoration Project of a Medaka Population around Natori River,

Sendai, Japan, after Great East Japan Earthquake

Arimune MUNAKATA, Chihiro TANAKA, Genichirou ENDOH and Makito KOBAYASHI

BE ¢ RHAREKITHED HI AR, B UL 7 4 550U 8L O H 1 O F K ES I A4

L TCWEERAY NS ERNHRINZL<IR> TV,

513 =K OFTLED 2010 4E 8 HIZHE

WK TREL e AY I 2 EWEEKRY, S RIIEYAE, BBOT TR 4EMICHDZ> THEL

TWa., AHT

1L, ZOXAY HOEEFERE, Wi
—IRE L Tiro ZHBEIZBUT D A Y 1 OBt

AEERZREE U A AL T R

IONWTHET 5.

F—O—R WG H, BEAMA, RHAREK A5

1. Fif

FORHAKRERK LT, BX) ITES HEO®IC
LIRS N2 <725 72 B IRIB LS T E AR X D
A% F1 (Oryzias latipes) DIEREARERL, T OH%ITH
NT-BRIE, B5EE, FAKRORERSICOAEMT
HDHKBITEEZH L TWARWL (B 5, 2014).

AU, AAY HEERBEPBCE KR OR R T
BRGNS, ARITERE L T3 ot
Fiin S DAY OHAG 7N TWDHEEZ 5N
5 (M6, 2014). Z I CAIGEITIE, EHEORIE
D 2010 D 8 HIZFAMR THEL TWAI LK D
AY I OMEREZFEE LT, &AY T O AR
EHETS &2, BIEOHMELTWS, AASH
DOFIFEMEMARL, BERBOSHIN S BRI iR (5
AfEAREEZET) T5ETICKERZET S L2
ELTCEL. 20, RBPEFERZLOLENH S EE
ATERZED, ERER OB - 4R S BEENEE O
REFCH 5. MEEREZBEIN - HkF L Tl /@ ko
FERARY A I 2T WA D0121E, RUOEET

FEBEENZRL TLEDRVWE DI, FELRTEHE
BICHBMU TR ZENEETHD. £, BENE
BOREFICBEL TIE, 2 DDMICHEBENLETH 5.
1D, IS oFEEEEFEOKEIZ, Xy bAICSE
SINFATANTHDEAT AR OAT T, HDWIF
N S FEBIAENZBRNIC R DB AEAY T D%
HANRAL, REBTHEL TWSH LAY IARD
BLREENMEINTLEDZETHD. 22
DHIE, HTHRXOEAAS hEDHTEMICORES
TRIEIE T S T & TR A, BEDTWE
EBEIL T Z&ETH B,

FEOSMEE SEENREEL, KELTEED
BfRICHZ. I7abb, HIKY A7 OEHDZDITh
MEABEZIT o /SR, FEEEBESHN < WS h T
LU E W E 2 OFEOIRFIZZRLIC K 5 IE L THHALE AR D
{EMEZ DT RBAEENELSLL EEZI6N
5. TITARTIE, BEMICOEZS THEOEAE R
&N ZENICEE « AT 520 0EHFEITDN
T, HERIEEZTO .

*EMEE KRR AR - R BE R

FRRFZE R > 7 —, AT/ AKILE R, o ERAEE BORE



A AR SO HEE TR U724 BUIRR] Fkod 2 2270 0 By AERTEAE ST 1a)1 ) 7o B0 A7 (55 =)

—77, REHOERMKEER, ToEEMTH HH 1

WK A Y I O EMEHEZETT 22 L TH L.

Ak, HILEWS ZETHIUL, TTOEEMTH DI
THIX O HES I N SR B HKEEICAY T D4
BEEZBA5IENENERSH, BHTHEL T
HLBD, TTOALY FOAEEMTH 2 H X D HIE
A TV /KB D R T30 HH [ D B i 2V e 42 1%
HoTWR, T I TAEETIE, HIHKAH S ER
FRAETHK b km BEN 7= M HEHMIKIZH 5, BEICERIES
GREMTON TRIEDNHH S N/HEZ HWT, &
AL T ERFE R ANT B R 2152 720 O
SR eiTo 7z, IBBUE, HADAY HFFS /A
71 (Oryzias sakaizumii) & 3IF I AY H (Oryzias
latipes) 251578 (Asai et al., 2011), AiwL T
ZIFIATHOAERES DT, @WXHFTATHEL
A, RFIAYTERTIELET S,

H1. HEMRTRESNATHOEEFER.

2. HEAFHEABTREADMK)RY, THUIC
BRNCEL, ERICHT SR
1) FBRADERIRVICHT BIER
AYEEITIE, 2010 £ 8 HICH LR THREL %
XS T B EIRBERFOE KR L T, fEF -
HEZBRBLE Bh5, 2013). LaL, kitom
IKALVE AR IS BN TN D Z &5, Mo
HDOEHESLARROAKEDZE(L, KOMEBFICE>TT
NEDATHPAERTERL R REMENH D &5 R
5Nz, I TARIEHTIE, HELEAY IZ LD
WK RS BB, —EBD A& H & E A OFHINIZ
HHHEROES F—F LLF, EFb=TA) ITH

SEMLUTHEZITOTWD, DX, AFEHTIEIAY
N OEEREEOEREZ, 2 HANCHEL THIGL Tha,

ULInLIsis s, 2 DOBFTOH TR B & EARE
DR AT IEmNEZZ SN2/, BRI THE
U TOW RO —HdmW TEBRRER DY+ I
MWIZHESET, MEZMBLE BHS, 2013). %
72 2014 4, PHBHROEA b—TANHBEBIN TV S[H
CEMNIC B iz E4 h—7 (B4 h—7B) &
#L, EF =T ADS -IOFHEFERE BT

7z, AEHTIIRICHEL TWa@ED, et/
RN AEZEC THEREE AL, EEK 150
MOMR, 8K, GEOBRBENHEL TS, ZOH
B EICE > TAY I OB AT EE R LI M
LizEEESINTBY, hofERmME T #MLEI &
CEo T, SYOHMTH DAY NEEROHIKD D
ALz EEZBNS.

UL, FEo&dic, MEREEEZEST I &R
JICEBLAEARTIE, 5 —D0HETH DHEEEMN
MN<EL, EZXOMENEKEINS.

2) FAFRADBEZMNEL, EXICHTBHZ

KIZ, FEEEOBECHREICOVWTHES. ki
DEIIT, REBTIIH LXK TREL 2 X5 H{EK
BEAGERESY), EF h—TABIVERAET KT
DOEARMICINE L., ERROZ2DOEHDS 6, EF
M7 ARHE I NZEAOEMANITENN T NS
O, NEMEEAT AR OAT TE w7, DiE
BB ZFFD A J1h%E AT 5 IR TR W
EEZEND. —F, KFOBNIH DKL, £
SDOABFERLD ZENTEDNLDBITHRBEINT
W5, < ORBEOREEFH T, ZOXIBHKE
N7z THE LR TON ST —ZANLNEE A
515, RSN ZEBERICBNTIE, MFinsE R
FHPITORATF], MO XY HERBENFFEIAE
NDAREM S HIRICE < 725, £ 2T, AIEEHICH
WTIEERICE D TIZD LAY O BIAARNE Z
S520WE DI, BRICEDBIEURNT 27> TNW5.

FEEDRRIZ, RIEH TIN50 HOEF DL TS
HERATHOFENTHONTNWEN, —EDH NI,
fH AY HOEEENDIe<Ixo 7z, FHLOFE A
FHTHIRDOE AT AR OAY H & NATHLN)



EVWSTHEBNIBREINASZEND D, ZDXD3ME
ICEEBDNEBICHEBTTE X029 5740, AiEH)
TIRETORBITHL, AFHTOBRFITARDEIT/UK
I AR THESND AY T OBEEERICSMT
B EEEMEIHETNEENTNDS,

FRIZ A T OGES, B AEREESHIRGERETSH
SR, < DXy hay7mETIEIRy MEEz
EAT DT OAAT INEBTCAFTEDZ NG,
(BRI AR D EHRHTIE R <ELIT DWW THER 244
HTEMRETHD., £ TR, AYHORE#EE
THIZEOH IR ZBENL TWSIHH 2T 5.

DHLDOAFTHOEBKIEIZ, HIROEASH, ZOrA5H,

AT CIRESNBFEATHEMR L.
QFHL DA HhERFEDOEBH LIS ZHGRLAL.
QAT MNSBEALIZKELEITIFEAFT HIEE DA
BELTWSAREMENHEDT, AFHhE—RBIZTERS
NIKEIFEALGL. FzE, S5LEKEZEA
THEEE1TAMEERNDKECIREL, HADH
EMNENCEEHERL TS H L AT DD KEIZTET .
KIZ, B —DOBEIRNIIET D 2 IITHK T
AW DONWTIHRS, EFEOEAF h—T7A, B, MKk
i, A dh, BIOK 150 o EHBEOFEFRMD D
5, EF h—7A, B, MK, BIUYFIHITA
FHDEFEDEINCE > TRYREMD DD EEZS
N, BEOF—F—Thiug, HEERIRIIR 57
WeEZEN5.

—7, HBOILTHEINTWS AL AEEREKI,

FEARWNTHEME 2 ~ 3 X7 — 22t L THEENHB I N
THO, BEM G IR SERZ# D IRT BRI
BT DESENWNEED ZENHRIND., T I TA
WEITIE, EidoAY HORBHEAOMIZH, /UK
WENEICB W TENMICERZ R ZFEHmL T
5., ZORBEZR2ITBNTE, BHOTTHEIN
TWD AL 11 O—HR 2 E I E W E KF DK
TEHEL N ORRAEZHL, #HizhXT—DbET
DEIEZERT L&D, RO O MEZ B9
LD TNEHDTH 5.

T, BHEZRASTIE, BHEOXTTHEINTHEA
e AT NEBERO—HZEIT 52 EHHMEL T
%, BEHTHANZXDIT, AEBHORZENL, FHF

EIWEERY REEEMEALE H 175 (2015)

IZE D TAY NEZERNTLRE, L, HRRE9ITIdy
FHL 7= ER & & & U TARAY S O A B EE 2 1T
THIETHD., FHOEBDILTIE, AY gt~
HREEEICETHATED, INSIZHEAKK2 DB
CEWABETEE, 5IE->TW5, ZITRICGHREE
25070, TS5 U THENSHIEN S AY IO %
WTHDB., INHEDAY T, ERRLELDITERAE
REFOWE KM O FEAE D & HFE I N RAD TFRIC
His. BHOFEE T TCIE, BEEN<E, ERITET
OTHTEENRINTND EZEZ 5NN, BOND
BEOTLTIIFHEDRP TRAAY DS E OB
WL, T0#%, DrnWRTY —0AEHETEH
FIBIEDTONZ T — A D EENTND EEZ 5N S,
T TAIETTIE, BB SEILI N AT TR
DOHKMIZIZR IS, TN T/URKILE AR RIS
B INZES b= Glfr, 7 e S h—
TR T IANATINTWET -V ERELEE
Fh—7) (MH5,2014) ITNETHZEELTND,
ZDMTAY 1% 5ITHRIMRICHZ> THREHS
BHZEITKD, IBERICK > THBERENRD > 72 A
T HNAROBHIEB OH THRR I N, HEMICAER
BRES O T Fo /0T Bl & AR TR I REI B (R E 2
AR DANREZIND DD EEZ NS,
Pk, ZZETTRANEZLDIC, REHTIIIH T
KTHREL AT HOfERE, BERIHEEIND
BAEARBEOET (BR) B E TRENICHE - B
SHLEFEERENICONTIRA ., AEFFEREOE L%
fERITRT &, BLFORRITIRS.
FHE DAL HDEAE R FI LB HEER DIERE
D BAEROEA—T (EA+—TA, B)
AFHEABRADBELRHNCE, EXDYRYEES
HRRLT=, #% (Bank) &AA8EMER.
Q tAFEME M (EKith, 2FTith)
ATHEREMNICIEESE, M OBRRFICATHE
HIGT HRBNZIESCOKRBRELEAE .
@ BHOBAT R
ATHDERBEBEEEL, N OAFHEEDEEIC
DVWTEZD, RNEHBCHBVTRVEELKEBIZIES
FHAE .



R ARKRIE S DOEB THEE U740 BUIRAT ko> A &7 OBy AR AFRE ST 00 72 B0 M (55 =)

@ N\NKRWLUEMART S AMEA —T
BHEORTTEBELEH I AT HDOGREAZ—ELM
Ay L THREETIEHEE M.
® \NKRILEHLAEES4—tE 45—
HEIDAThERTRL, REICODVWTEERT S8
DEFEE.

BEHAMY fE - K5

G0

OFREmEF—F

O

®€ﬂ§§?§b‘l§5|ﬂ1
(K ith)

(EA+—TA.B) u §
________________ 7
O000O0 g
QOO OQ gy

v 888887
&

ooo
(OIS NITE LN 1))
Eoa— 1'_'/9— E

@Ryt
(7SRt
EA—)

2. HIMRTRELE-FEASHERHBREMNIZEH
B FRESES-H0HE TR, 8 %EhTHE
FELT=AZ AL, BRICEBL, BREASEURLIZAS
HERbYMICINET .

Q@

UEDOO~DDFEERMIIHNTIE, HrxDA5H
FBERIMENZENTNOREIZHS 2 LITMAT, &K
TR OERIEDHEETHS (K2). TIT, mbHHE
MURTNTRSIRNDN, KHERE DAY 71O
BOAMEERETSHZETHS (M2BH). £7,
O~@ofFEERMD S5, FAHELTODEF h—7
I DFEE R &3 E ST, A TOFY
CHINOREEZRFFTEDDET S, @D KM
NoHBOEERM () 2L, T THEMELT
WA T2 AY 3K (@) IW3RET, @07 %
WEF h—TICET 5 T & THIE XN DB IZAIH

{EOWREMEZEHSEL 2 ENTEL EEA BN 5.

. AT HDHLEBAHBREICAIT],
AR

AEBH T, Lidl) TRE - MRS A5 H

i3, JCOABHNC BT B AR B OB ITICH NS 2

HEA~®D

EEEIEELTWD, LNLARNRS, KA HOEHA
EARBENTEA A B L TW X 25 D lE i 4
JURAT Okt B — 8 O H B HEF TUE, 2015 4F 1 A HRTE
b EGEHCHKEOD > 7Y — NUFBETHERE
NI Z S ITTONTWBSERTH D, ZEITARAY
7172 B U 72 7K IR T 2015 48 1 A O R Tldmk
BITONTHE ST, BRI TIIAY I E KT 555
B> TWRWEF A 5.

AV TIE, EREOHISIZBIT 2 A Y 1B A AR
DETOHEE L THE, UTDO3D0HFF&ELK%E
BE L Tna, TNThORE SRS TOMEIZD
WTC, IFIZiiR%

1) HEICEET HRHKE

—DHD AL Jy B (E R & UL, I
DD RKENZET 5 b. BELET, X E
DORKEEDOE DN TIIEEITDZ > TKBHNTB,
AIGEITIZZ D LIAKEIZBWT, A hZEEEL
YRR O 73 1 F: L Rl O el = 1= R A

UL, BREBICHZICHHEIN TS AKET
13, FFEICD S TRDBFEN SN E D DR TH
5. T, BERAENCH > TZHKEDOL TN
HLOWDLW S LMFETH D, KHMOERIZEK > TK
MEEODDTWHEETHo LI &0, BN DFEE
KRITAKIZE - THEITD > TH BIEEDKALZ
RoTW=DITH LT, #HkiciEkasnizar s —
NI UFEHKETIE, EiROXS EEENR WD
IEBHNCIIR E KOO T 2, & D WIdKAR
N3 HEENEZSNENETHD. £z, #
TR I NS UK IE T, T I 12 R,
IKELTR EDIREREYIINEZ B IMEDTFREN =D, &
IKEEN & KN WHEE T, AFHITE> TOE
AV REIRIE (10cm/ PELT UMRS, 2012;2013)) 78
BHHINRWAEEENE Z 6D, IO L-iEE T
R 270121, UFBOHMRTENKDo %,
FEOKM OB =TS —L, —TOKABEEICD
7o THRENZMNED N EMHIRT DHNENDH S, K
WZKALD D DIRER =15 X D THIuL, DMK
DX R E o K2 A 2 #iPH TR
B EDOANTHZEHRBEL, AYNOEECEHEITNE
IS &, R BRI H O R 28 U 2 /K EHY)



EEEIRDHIENEELWEEZONS.

F7z, BUE, HBERZICEERNED 5N TN U
HWOHKBIZBNTIE, 5 —D0HEELL T, £
ER DK EF DRI H 2K E DRI, %
MELTWAZENET NS (KM4).,  BlicaHE
FHTIOHENTVWDEDIZ, T L/KEMDHE
72, I8R5 NTRIRY % HIE & KIS 0% AZITIE, A
Y18 EDKEAEYNIBE I RE A ERET D I &
bEIEEEZSND EAS, 2000).

1) OFEED
OUETREZBOBBEDAKED 2L, av9)—*h

HOUFBEKEIZTE>TETLS.
QLBEBORAKBICATHOFEBEAKELERIE ST

OIZIE, UFBKBRORRERE AT AN EFEA§EL

10cm/ B ELTICHIZ 51z DIEIEL, AFANIEE

AT B DKEBPMHER T HEBEEZELIEN

X3 EHEEMRFALHROBABREBIZEKEKICER
niza 9 )—rEOUFEKE.

M4 BEHEAWETERRHFLHREDICRLRICBERS
NIFzaV Y —rEOUFEKIREE DR, BKERRE
ISIFEEATERENTIS

EIWEERY REEEMEALE H 175 (2015)

BELEZOND.

Q@Ff=, FKEEM, AKE-HABEROEEFZREET

BHITIIELEETHD.

2) HE

—ixiZ, HEOKEIZWETHEREINTEBD, £k
KOFNIH > 7= E L THEAMIIIEONTHS Z
EnS, HEWNE, KL LICAS 7 OEE S EE
WA AR 2 A TNWD, THHIZENMND
57, &< OB TIIBE, AYHNERL THRRWN,
FTNTIE, EOXDBRENES TWIUL, HEITA
FHANEER - BFHTEZSHDTH A I,

F9, HEONTOBREIZDOWTHNS., ALY AN
HENTEFCBEIEZTO 201213, B3, fHAEY
KOLD 3 mMBERFIITREEEZLND. NS
DOH, BEEHEDHIZOWNTIE, ITE TIHBE RS R
o DWENK SN, FEIMFLTWDEEALN
L0, AT IR, AFHORERBEEEE UL, B
HOYE - BRIIAINIIEDETEHHRI SITEET D00
ERH A, EEER, EHENIIAYHICEEE X
F9ET TR, BN, AF O &5 /NHEO
EMCHEEEZRITTEDEE LA LN,

—77, HENOKAIL, AFHITKHL THROEREDY

BRI TEMEERS, BEWRMIETHIIBWTIE
FalE DR TIIM O HfEaTofF LK, 725 TR
INFERFIZIT BN S K &% & T TREMNEAAENT
WBZENS, AFHDELIZZOBICHBEINICAER
952 ENMD THRERIZ/R S,

Z ZCRAODPEZNDONET, fik L 2 W & H
BT 2 KR E DRI TH 2. R, HADH
B CIZ M & 2T 2 KB (HEKEE) &R
WIIKREBEETIEN S ELENEL L, AN
HoGEBIEELL, L TENEDN, HERS S
FEREL RO /ED, AT HEFTDLDKEE
Wi HE & AKBOMZITERL TneEEA5NS.
ZOLOBEBRETIE, Z<oKREAEYIIELDOFFL
RGN O 14 D BB O BITIIH AN 2 5 AIKESIC B R

BEORICHUHBEIZH ETL W51 7Y
AU INEFESTW=EEZONS, LEZAMEROH
MWD < Tid, HEDNSHAKENOHAKS#H % m B
BHENSZHHDODITHE & K & DMK



R ARKRIE S DOEB THEE U740 BUIRAT ko> A &7 OBy AR AFRE ST 00 72 B0 M (55 =)

ELARLIEAND D, DECHENS FAKEKIZ
B L7z /KREEMDEOCHBEICH LT 5720121,
)72 RERE 2 RRFIT 5 720 DHGEZ O EERNNETH

5. 5o T, HEIZB DAY H O AFAREEDE T

AT 2, FREIIREET 2 K S I

LI ENBEELRDED, LRRdl LD ICHEED

DOHKEDOFIZIE, P &dH AT INEHEOBAZ

TORENHD S TS I ENRESRMEER 5.
—J%, Ins EFRoAERE LT, HERFEZORK

FRICHKIE LIRWAHR S, HEA5N5.

Tixbb, HEOHO—HRIC A S H AR TE 2%
BEED, PTFLOERICOZOXEMENTAY
NErEBFEIEDHIET, HENTAY I OREZETE
IEHLHRTHD. £REFTEIAY IO ST
DN S HBEIDOAZFEAK GEEHS, 2004) 2frbHi
THBY, ZH5LEFEOHEICHBIT DAY OREFED
HEEEWRRICT S ZENHIREEIND. 2L, AF A
2Bl S B ARG AR T A 1T HE O —iZE A
& H DA RZER E L TEI 2 EI1T K 0 KU A
DB L, KEBEGCATHIKITE DAY I DR
HRBEEBT S0, £FOKOMREPAY 1D
SERHEFTIC P W T AY HDERBEEN AT &7
ENDORRPNEE 2D,

2) DFEED

COHBEORMIF, BEOEZELZEBTENEATHD
ST S SRt o P

QULML, FFLELERRBICIEIKAFZLESN, A5h
NERTEELLHBENZL.

QHETAY WEAFEFTIEH-OIZIEBEET HAK
BEDITERERL—RIZTEBIE, HEIVIEATHN
ZOFFHBENTEE CTELRBEEIILPLFH
KDFEEBATHEDNDELLGD.

3) FROLERM (EANT)

FREO HESC HEC BT 2 KBS, BR AT
< MEGEHCI > 7 ) — MNIUFEORENTD
NTWBHERETHD, AYHOBHAMEREZETT S
7D BE S — X > ORITHIRS BB/ 5 &4
FIND, FITHEZRLELTWDON, Hizkstl
WMEED, ZIIATNERRTZIETHS.

201542 H7HIZ, ey R—rt>%—TH

WL RO T L THKDORERIRE - HERDZDHD
IR >R BT BINFRIL =27 T3,
H LR OFIIZN D THEEDEK, EiBKE KR
ETRMEENHD, ZnSOFO—DEEILL TIEE
IMMEDIREMH > 7z

HLINPEITIUL, MOHTIEIASY T DB
REENHEEIND T T, Hlslffa oK - fHBRE
DHTINGS DAY THEREENAEE T % iR BhE
BIEITHIOMR T Z2BIR T LI ENTEDLLDITRD,
A1%, HES HKBIZBWT A 5 OB A KR 25
Y 2 720 OHEEN AR 2152720 DETIVKE & 73
LT ENHIREEND.

4. HEIZEITEHATADRERBUR

LD 2. THRXREZLDIZ, HLMXKOFE TIIH
1E,  FH I O [ 58 fif & F/KEE O U s b THEIED 5
NTWLEMTHD. —F, TOAYHOEEMTH
Z I K A & TEARBEEE TR 5 km BT S i HH
K% TIE, 2014 FOR SR T—HOHBICH T HFEME
NERAINTNS, T TAEEHTIE, MAMXOH
[ D HiMEE T b 2 =R RE O 1 245 T, #Hiizic
B EHE S NZHBEICHE O AT HE2RRL, 0%
DEE - BIEOE AR T 57200 &1 72
RS REOHE T, oMot sy, BB
&

LR L, BEAEHORENTON TS, KzHIH

T, HEEADR, BREOLD, @HID HEDOK
MRS TRHKEMZT>TED, AFHITEST
& DB RERENAH SN TN S,

; / /
5. WWEERAMDERRL-EETEADEHRRRERZE
DEF.



BRI TIE, 2014 426 H 21 HICEIWREHE K¥HE
K SE THESHE L 7= A & 7154 100 2 % [H B NI B L 72
(HM5). z0%, 8H29 HIZARXEELED DS DI
i ENRTHBNZBT 2 A 5 O4 BIRTHHE 217>
el A, HENDOEFT TLEDAY T OHEMIEILE
SN, HENTIERICEENMTHON TS ZEH S5
mEB-T.

W, 2<OHBETIEFEOTLELLT, “HFL”
EMEIND, —BEEHBOKZ W TIZERL 2RI 1EE
PTONDIN, REFEEEREOHE T Z 0 THRIT
DlrnbD &Lz Rl OfENFEY, HEOH T
BRIRE O AEIE TEICHEE SN TV A /KAEEY TH
B5IXT7AA (Monochoria korsakowii) ®H51 5 X
DIT/Eo7 (6).

723, ERCOHMETIE, ORI OFFICIE, WE
OHME &Mk, HENOKZEEL TR EZ05
RN 21707z, TOBOBERIEELTIX, A H
YK EEDITHKBRICHTIESZENEZ SN
7, ARBHR TIXHBEOHRTDO AY I O%hE, 4F
WiRZEN2 ZEZ2HNEL TWEZ ENS, SR
MO A THIENSKZE<ATD 9 A 28 HIZHIH
D KMOBERKIZE X 80cm, & 50cm, 7Ki%E 50cm D
FBZEAD Y 7T TERL, R ICHBEN S KEHRS Z
ETAF HZEINSORERFITHFLEL, 9 H30HIZA
& H DRI ET o Tz

5B, HEMNSKEH ST, HEOHOICHS

) l.\.lp\l‘ =
LR,
/ TES

6. EENMEFAOEHRREEEOHBICBELILZIXT
74 (Monochoria korsakowii) .

EIWEERY REEEMEALE H 175 (2015)

WK Smm DAy azREL, AYTOHAKEAD
W 24 L7

HE S RELIZAF N, KBOMNLERREE
FOBEDEIZHELZES M—=TIZIAEL THEFZ
fToTnd, INHDAY I, ERREEOEFICE
fPF 2T O HBICKIRT 2 Z2&EELTHED, Y
DHATIVEFREORLEBNS, AY 1 ORBRILRED
HE, BRI EEZY —T LB TH 5.

HE
AFFIEEN, = HM RS (R11-F1-056) ,
BEMKEEE L WENEEREDOREZIT TiTbh
Flz, —HOAREENHT 2 THRE TR K
DBLHL ETFET

Xk
Asai, T., Senou, H., Hosoya, K, 2011. Oryzaias sakaizumii,

a new ricefish from northern Japan (Teleostei:
Adrianichthyidae). Ichthyol. Explor. Freshwaters. 22, 289-
299.

INFRESON « SEREATT - /N 36T 2013, BIATTEI DA
Ko OO RS, TRIEOTEIFFE &K E &R
R ERAAEAR, 89-100.

INFREON » BEREHN « SRARHIE - {HKEE - NMEHE
o JIERER « BIE— - L S %7 - BEHBAST -
IIAFERD 2012, BAMIC BT 284 A& Oryzias
latipes DFEHEFTE) . HA/KPEFA RS, 78, 922-933.

BARIES - KB IE— - RERE 2000. 7K H A RER IR 2
D7z D/NBIBIK HFGE DRI, B3 L ARFARGE,
12, 1263-1266.

faHAh - SREHIEE - 4 HED 2004, KHAHREK
BT 2RI ELHAREEE. B FHE R,
6, 61-66.

BEAA - BIRIEM - HP B 0% - 28K 2013,
HARER OE THR U 7224 BUIR Do A 5 7
DERE. EWHERFREAEIACE, 15, 57-63.

MAHAT - BB 05 - ek - HEIER 2014, 3R
H AR K Dt THEK U 72 B BUIRAT D A 57
DY AEMEAE TTITIANT 7= BRI O A, EIREE
RFREHEMIRCE, 16, 31-38.






EIWEERY REEEMEALE H 175 (2015)

WY SN D NIEE & W2 UsiE EE D I A & ESD

TR THR3E* - JHER B H*
Mobile Farm in a Local Market as a Tool to Revitalize the Local Community and ESD
Chiemi SAITO and Yuma ITOH

#EZ : “Shin-Tera Komichi Ichi” is a market held on the 28t of every month at Shintera Komichi
Ryokudo, Wakabayashi, Sendai City. = The market aims at activating the local community and to
motivate a wider communication among residents. We have joined the market with a mobile farm,
mainly of goats, since October, 2013. In the present paper, we summarize the activities and discuss

their significance as a tool to revitalize local community in relation to ESD.  Contributions of the farm

activity on the market and its outcome for both local residents and students are dicussed.

F—7—F : ESD, domestic animals, mobile farm, local market, community
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Demonstration of Charcoal Burning by Smokeless Charcoal Kiln in a Primary School
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Environmental Science Practice at Miyagy University of Education

Lazaro M. ECHENIQUE-DIAZ* and Chiemi SAITO*

Abstract: A field-based practice of Environmental Science was conducted at Miyagi University

of Education, in which students used the Scientific method to answer questions related to the

environment. Students assessed various environmental variables such as temperature, noise, forest

structure, and the environmental impact of dumping sites. These variables were assessed within

the university campus and at Aoba no Mori, a protected forest patch that surrounds the university.

By projecting experiences in the field to a global scenario students were able to have a better

understanding of current environmental problems such as the biodiversity crisis, global warming, and

contamination of the environment.

Keywords: Environmental Science, temperature, biodiversity, ecosystem quality, noise, and

environmental impact

1. Introduction

Environmental Science is a multidisciplinary academic
field focused on the relationship between humans and
the environment (Pfafflin and Ziegler, 2006). For many
practical reasons, its inclusion in the school curriculum
is important to help students understand their role in the
human-environment interaction, and foster the formation
of environmentally educated citizens (Orr, 2004; Golub,
2006; Jacobson et al., 2007). During the past few decades,
many schools worldwide have incorporated this field
of enquiry into their curriculum, and full university
departments has been created for it. However, there
are many resources from which it is possible to learn
about Environmental Science without actually practicing
it, as there are lots of information about the field in the

internet.

Classroom-hased teaching, although important to help
student assimilate facts and figures, may not be as
effective as experimental and field-based teaching where
students apply learnt knowledge to answer scientific

questions about the environment (Jacobson et al., 2007).

In this paper, we explain an experience in this regard,
hoping that it will encourage other teachers to get out of
the classroom and teach students in a more effective way

by practicing Environmental Science as scientists do.

2. Methods

In a school semester of 15 classes, all of which were
concentrated at the end in a 4 days, intensive course,
students received a 90 minutes (1 class) introduction
during which they learned the importance and basics
of the scientific method and Environmental science.
The course exercise was divided in 5 different activities
(4 of which are explained in this paper). These
activities started with the elaboration of a question in
an environmental topic. The students were requested
to start with one or various hypotheses that could
potentially be answers to these questions, and continued
with their field work, out of the classroom, where they
took relevant data to answer these questions. This
approach resemble the process of ecological inquiry,
which involves the following steps: (1) the generation

of questions through observation and exploration,

* Environmental Education Center, Miyagi University of Education (&= #E KNFMBIEREHERZBNEL > ¥ —)
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® Highest air temperature (36°C)

*  Natural area with high noise |
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Figure 1: Map of sites where students did their experiments in Miyagi University of Education (MUE), and Aoba no Mori,
Sendai City, Japan. For simplicity, only sites that students found relevant to answer their questions are shown.

(2) the development of ideas about the answers to
those questions, (3) the evaluation of competing
possible answers through systematic observation and
experiments, (4) the drawing of an inference about the
natural world (Ricklefs and Miller, 2000).

Many of the methods to gather data were variations
made by the students based on explanations made by the
teacher. Some methods might not be exact, but still they
are a good approximation to what environmental scientist
do. As a consequence, quoting authors on the kind of
methodology used here has been nearly impossible.
Therefore, emphasis is on the fact that students learn by
gathering and analyzing data rather than an exact method

of data gathering.

The topics considered for this experience were as
follows: global warming, noise, biodiversity (not discussed
in this paper), forest structure, and environmental impact
of dumping sites. Students were divided into groups and

performed all activities cooperatively with their group

members.

Explanation of the activities

1. Global warming: Global warming is one of the
most current environmental problems, experienced by
all almost everyday (Pfafflin and Ziegler, 2006). We aimed
at understanding our planet’s capacity to absorb heat on
daily basis, and how this is connected to the climate and
global warming. For this activity, students were asked the

following two questions:

Question 1: Which one absorbs heat faster, the land or

the sea?

Students’ hypothesis: the sea absorbs heat faster.

Experiment to answer this question: two paper cups,

one with soil and another with water, were prepared

and put outside under the sun (NASA, non dated). The



temperature in each of these two cups was measured
every 2 minutes for as long as 40 minutes. If the
students’ hypothesis is true, the cup with water would

show a faster increase in temperature.

Question 2: Where is the air temperature higher, in

forested areas or in the cities?

Students hypothesis: air temperature is higher in the

cities.

Experiment to answer this question: students measured
the air temperature in 9 sites within the university
campus and at Aoba no Mori, some of which were purely
concrete and asphalt sites, thus resembling cities, and

some covered by trees, resembling a forest (Figure 1).

II. Noise: Noise, defined as unwanted sound,
including sound generated as a byproduct of other
activities such as transportation and industrial
operations, is one of our greatest problems (Pfafflin and
Ziegler, 2006). With this activity we aimed at teaching
students about two issues, noise awareness, and sound

contamination (Echenique-Diaz and Saito, 2013).

Question: Which places are the noisiest around Miyagi

University of Education?

Students hypothesis: only around the entrance where

many passing cars can be heard.

Experiment to answer this question: Students were
asked to perform a 1 minute sound recording and define
which sound was the loudest, an artificial sound (produced
by human activities) or a natural sound, and define which
one they considered as noise. Students chose to do the
recordings in two sites within the university campus,
the Library, supposedly a very quiet place, and near the
entrance, close to a road. Another 3 sites were placed

within Aoba no Mori (Figure 2).
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1. Forest structure: Learning the difference between
a pristine forest, a secondary one, and a plantation is
important to understand concepts such as ecosystem
quality and ecological services (Bond, 1998; Orr, 2004).
Here we aimed at assessing the structure of different
forest patches of the same vegetation type, to learn about
the effect of human activities such unplanned logging and

deforestation, and their ecological consequences.

Question: What are the differences between forest
patches in terms of forest structure, in Miyagi University

of Education and at Aoba no Mori?

Students hypothesis: forest patches in Aoba no Mori
resemble the structure of an original forest, while those
at the university campus resemble the structure of a

secondary forest.

Experiment to answer this question: a 10 x 10 meters
plot was set in a forested area of the university campus
and one inside Aoba no Mori (Cornell University and
Penn State University, 2009). Within each plot students
measured the circumference of the mast at breast height
for each tree higher than 4 meters. Students also counted
the number of trees with a diameter larger than 15 cm in
the plot and extrapolated that number to one hectare to
get a density estimate (trees per hectare). Canopy cover
was measured with a spoon with the convex side up and
two lines drawn perpendicularly. These lines in the spoon
made possible to measure the canopy at 10 different
random spots within the plot. The foliage reflected in
the spoon was counted as an approximate percentage
depending on how much they filled the 4 areas defined by

the lines in the spoon.

IV. Environmental impact of dumping sites: In
almost every society through human history, unwanted
materials tended to accumulate in specific points around

settlements. This is as true today as it was thousands of
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Figure 2: Heat absorption by soil and water.

years ago. Without proper management, these dumping
sites pose a threat to the environment (Dresnack,
2006). In this exercise we aimed at teaching students to
evaluate the potential impact that disposed items around
the university campus pose to the environment. Students
used a qualitative approach to easily assess the potential
impact of as many objects as possible in the dumping site,

based on their background knowledge and experience.

Question: In a scale of 0 to 100, where 0 means no
environmental impact and 100 means irreversible
environmental impact, how large is the impact to the
environment in dumping sites around the university

campus?

Students hypothesis: the impact to the environment
posed by dumping sites around the university is less than

20 in a scale of 0 to 100.

Experiment to answer this question: students evaluated
3 dumping sites within the university. One dumping site
was next to the students’ club house, and therefore it
is safe to asume that items there were disposed by the
students themselves. The other two sites were next
to university departments, and items there had been

disposed by the university staff.

The following criteria were used to score items in these

sites in the scale shown before:

1- Time since it was thrown: by looking at the state of
corrosion and/or degradation, it is possible to relatively
assess how long have items in the site been abandoned in
terms of weeks, months or years. The longest the time

since disposal, the highest the score.

2- Pollution risk: some objects are more aggressive to
the environment than others. However, all items foreign
to a particular area can be pollutants (Dresnack, 2006).
The higher the pollution risk, the higher the score. For
instance, students considered paper and wood to be less
aggressive to the environment than plastic, glass, and
metallic components at the site. Similarly, oil and other
pollutants were ranked to pose the highest risk, hence

the highest score.

3- Danger to wildlife: all wildlife was considered, from
plans and invertebrates to more noticeable animals such
as birds, frogs and mammals. Students evaluated how the
materials in the site may affect local plants and animals.

The higher the risk to wildlife, the higher the score.

4- Risk to human health: risk to human health
was considered from that posed locally by the site
(accumulation of pests, chemical fumes, risk of injury)
and by that posed by contaminating the water that drains

superficially and eventually gets to rivers (Salvato, 2006).

5- Scale of impact: students evaluated how large was
the dumping site and its potential damage to the
environment. The larger the site, the larger the damage

and the score.

6- Visual impact: the view of dumping sites can create
visually negative images about the university, affecting
people’s emotions towards the institution. In this case,

the more visually obvious sites would be ranked with
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Figure 3: Plot spectrum of the sound recorded at the Library of MUE. Note the intensity of the sound of air conditioning inside
the building, a place that most people consider “quiet”. This sound was classified by the students as “noise”.

higher scores in the environmental damage scale.

7- Cost of recycling: students evaluated the potential
economic cost of recycling objects and other materials
in the dumping site. The higher the cost, the higher the

score.

8- Site restoration: students evaluated the potential
economic cost of restoring the area were the dumping
site is to natural conditions. The higher the cost, the

higher the score.

Scores given at criteria 1 to 8 were averaged and that
number was taken as the value of environmental impact
in the 100 points scale. This value, although very relative
and useful only for comparison made by this method, was
enough to let the students consider a variety of angles
from which they could appreciate the magnitude of

impacts to the environment.

3. Results and Discussions

Throughout these activities, students engaged in

discussions and extrapolated their results to a global
scenario, frequently recalling the usefulness of the
scientific method. All the students that participated in
this exercise (4 in total) were junior and senior college
students, and although they had already passed many
science subjects, they had no knowledge of the existence
of the scientific method. Answering the questions
they elaborated by experimenting, even though the
methods were not strictly adequate, had helped them
understand environmental science issues from a different
perspective. The following are the students answers to

their questions:

Global warming: contrary to the hypothesis, soil
absorbed heat faster than water. This results from the
water’s hight heat capacity, where it needs to absorb
more heat than soil to raise a degree in temperature. As
a consequence, the cup of soil exposed to the sun’s heat
increased its temperature faster than the cup of water
(Fig. 2). With this experiments students also understood
why in coastal areas there is a difference in temperature

between the land and the sea. Similarly, they understood



Environmental Science Practice at Miyagy University of Education

that sea and ocean currents are the climate engine of the
Earth. Given that water in the oceans will take longer to
release the heat absorbed from the sun’s radiation, they
can transfer heat from the tropics to the cold areas to the
north and south of the planet. Global warming can disrupt
this climate engine by melting glaciers on the Earth
poles. As the ice melts quickly, millions of cubic meters
of cold fresh water will enter the sea, strongly disrupting
the present movement of sea currents, hence affecting

heat transfer from the tropical regions.

Students also found that the air temperature is higher
at sites with humans constructions. The central square
of MUE, next to the library, showed the highest air
temperature (Fig. 1). In other sites, air temperature was
lower, especially in points inside Aoba no Mori. Cities
and urban areas contribute to reflect the sun’s Infrared
radiation, resulting in an increase of the air temperature.
In very large cities such as Tokyo, the temperature
can at times go above 40 degrees centigrade due to
the combined reflective effect of its building and urban

infrastructure.

Noise: students found two places, one within MUE
and another at Aoba no Mori, that were perceived as
“noisy” even though at first, they could not recognize
them as such. The Library of MUE, a place that is
usually considered “quiet”, was considered as noisy by
the students after they realized how the sound of air
conditioning dominates the sound environment of the
building. We may not pay attention to this sound as we
are used to it. However, once you become conscious of
it, and compare it to a more quiet place, its annoyance

becomes obvious.

At Aoba no Mori, students found a site with well
preserved vegetation in a small ravine. At this site they
found species of frogs, snakes and heard the sound of
many wild birds. In appearance, this was the closest to a

pristine forest in Aoba no Mori. However, when analyzing
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Figure 4. Difference in forest structure between A, a
forested part of MUE, and B, Aoba no Mori.

the recording made at this site, they noticed that it was
contaminated with the sounds of cars from the nearby
expressway (Fig. 1). With this exercise students learnt to

recognize noise as form of environmental contamination.

Forest structure: students found differences in forest
structure between the plots measured at MUE and
Aoba no Mori. All measured parameters were different.
The canopy cover was smaller at MUE, with 65.5 %
cover compared to the canopy at Aoba no Mori, with a
80.7 %. The mast circumference at breast height and the
density of trees was also different (Fig. 4.). Their results
indicated that the structure of the forest plot at Aoba no
Mori resembles more that of an original forest, with a
higher tree density. The circumference data for this plot
showed many more trees of smaller size, indicating that
tree regeneration is occurring, while on the contrary
at the plot in MUE there is almost no regeneration,
indicating a selective logging by the university staff.
These results served the students to understand the
effect that wood extraction can bear on a forest, changing
its structure that in turns affect many of the ecological

functions of this ecosystem.

Environmental impact of dumping sites: of the three
sites evaluated, students found two that pose a risk to
the environment over 50 % in the scale of 100 they have
used (Fig. 5). The site next to the student’s club house

showed a 57 % score of potential environmental impact,
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Figure 5: Dumping sites evaluated for environmental impact. A, students’ club house. B, sculptures’ workshop.

meaning that although it was not an irreversible impact,
it posed serious threat to the environment. Most of the
objects there were made of wood such as tables, chairs
and cabinets, and of metals, such as bicycles, furniture
frames and lockers. A few electronic items such as TV
sets and other appliances were also dumped in the open.
Most of the garbage found at this site had been exposed
for at least several years, with some showing signs of
intense decay, probably dumped there more than 5 years
ago. Evaluating this site gave the students a perspective
of the things they normally do around this club house and

the effects their behavior has on the environment.

The dumping site around the sculptures’ workshop,
created mainly by the university staff working there,
showed a score of 73 %. Items found here were mainly
metallic ones, most on a state of advance corrosion. The
scale of the dumping site was larger than that at the site
next to the students’ club house, and although it did not
pose an irreversible impact to the environment, it was
obviously a serious one in terms of the scale used by the
students (Fig. 5). This site reflects a serious problem
seen in many areas all across Japan, where people
dispose things they don’t need in places away from the
public eye. It is not rare then to find objects such as old
refrigerators and washing machines in otherwise pristine
forests next to a road. Here, in a similar fashion, most

of the objects are hidden by the building and therefore

are not spotted by visitors to the workshop. Students’
evaluation of this site gave them a perspective of the role
that members of a society play in causing environmental
damage, were even university professionals in an
involuntary fashion contribute to the contamination of

our surroundings.

4. Conclussions

The exercises described in this paper, although not
completely accurate in terms of methodology, represent
an alternative to teach student in a practical way the
essentials of Environmental Science by means of the
Scientific method. Students assimilated knowledge
without having to commit to memory many of the current
issues that affect the human-environment relationship,
and reflected on the lessons learnt throughout this

experience.

The scale of this study and the number of students was
not large enough to evaluate its effect. However, the
positive actitude of the students and their enthusiasm
when carrying the field work attest to the effectiveness
of using practical teaching methods. Our emphasis on
not giving too much information to the students, while
guiding them at the same time through the exercises
not to have them commit serious mistakes in their data
gathering, was seen as a highlight for the class. Students

were free to search for information in the internet on
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how to conduct their experiments and they have proven
to be not that far off from the methods scientists use in
their research. This stimulated creativity and allowed the
students to be as active as possible during the learning
experience. As some of these students are expected
to be teachers in the near future, our hope is that they
will teach their pupils using practical methods that both,
enhance creativity and stimulates reflection on the issues

that connects us with current environmental problems.
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Insights into the Natural History of Pipistrellus endoi Imaizumi, 1959

from Survey Records in Miyagi Prefecture

Kuniko KAWAI*, Lazaro M. ECHENIQUE—DfAZ*, Osamu TAKAHASHI**
and Chiemi SAITO*

Abstract: Assessing and documenting wildlife occurrence in a local area is important for the

understanding of its natural history, being the latter a necessary condition to address conservation

strategies and environmentally educate the local population. Records of the Japanese endemic bat

Pipistrellus endoi are very limited all over Japan, a major reason why there has not been a conservation

strategy for the species. In this paper, records of this bat from Miyagi Prefecture have been compiled,

providing new insights into the ecology and natural history of Pipistrellus endoi.

Key words: bat, Pipistrellus endoi, hibernating site, litter size

1. Introduction

In Miyagi Prefecture, 15 species of bats have been
reported (Table 1) (Akiba et al., 1966; Myagi Prefecture,
2013; O. Takahashi, unpublished data). The Red List of
Miyagi Prefecture listed 9 out of these 15 species as data
deficient (DD), VU (vulnerable), and CR+EN (critically
endangered + endangered) (Table 1).

Table 1. List of bats and their Red List category in Miyagi
prefecture.

Category of the Red list*
Miyagi Ministry of

Prefecture Environment
Species 2013 2012
Rhinolophus ferrumequinum
Rhinolophus cornutus
Nyctalus aviator VU VU
Pipistrellus abramus
Pipistrellus endoi CR+EN VU
Barbastella leucomelas DD LP
Plecotus sacrimontis VU
Vespertilio sinensis
Myotis frater CR+EN
Myotis ikonnikovi VU
Myotis macrodactylus
Mpyotis pruinosus VU
Miniopterus fuliginosus
Murina hilgendorfi VU
Murina ussuriensis VU

*DD: data deficient, VU: (vulnerable) , CR+EN: critically endangered +
endangered, LP: threatened local population

Pipistrellus endoi is an endemic species to Japan.
The type locality is Horobe, Ashiro-cho, Ninohe, Iwate
prefecture (Imaizumi, 1959). This species has been
recorded from 16 prefectures in Japan (Kawai, 2009;

see Fig. 1). However, the records of this species are

450,

130E° 135° 140° 145°

30N°

Fig. 1 Distribution map of Pipistrellus endoi Imaizumi, 1959
modified from Kawai, 2009.

The solid circles in the map denote the sites where this
species was observed in Japan. Star shape shows new record
sites in this study.

* Environmental Education Center, Miyagi University of Education, Sendai, Japan, ** Miyagino Wildlife Study Group, Sendai, Japan
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very limited and only about 40 individuals have been
reported. This species is not known from Kyushu, the
Ryukyu archipelago, Hokkaido and many oceanic islands
of the Japanese archipelago. In Miyagi Prefecture, the
species has categorized as CR+EN due to very limited
information and poor capture record.

The morphology of this species is similar to the P
abramus. But the baculum of P endoi is apparently
different from that of P abramus: relatively short and
neary straight, its straight-line length is 9-10 mm
(Imaizumi, 1959). Little is known about the ecological
features and its habitat, home range and behavior.

To elucidate the natural history of P endoi in Miyagi
Prefecture, we compiled all records of the species
reported for the prefecture, and discuss the ecological

features learnt from this data.

2. Methods

One of us, O. Takahashi, has conducted bat surveys in
Miyagi Prefecture since 1990s. In this study, we compiled
all records P endoi from his field note to look for patterns

that can help us understand the species ecology.

1959 from survey records in Miyagi

3. Results and discussion

We confirmed a total of 21 individuals of P endoi from
7 sites in Miyagi Prefecture (Table. 2; Fig. 2). Of these,
6 were females: mean * standard division (min-max);
body weight (g) 7.5 £ 0.92 (6.8-8.7), forearm length (mm)
32.6 = 0.58 (32.1-33.7); and 15 were males: BW 6.4 =+

Fig. 2. Map of the sites where Pipistrellus endoi was
confirmed.
The numbers correspond to Table 2.

Table 2. Body weight and forearm length measurement of bats in Miyagi Prefecture.

Locality information

Ring

Locality*

Mesh**  Altitude

Date number Sex BW(g) FA(mm) number code (m) Locality Name
19900905 - M 60 31.0 Aflying in the daytime 1 5740-2454 340  Imashuku Nanori, Kawasaki, Shibata
20030215 $2947 M 69 309  hibernating in crevice at stone pit 2 5741-4112 8  Miyato Island, Higashimatushima
20031124 $2942 F 8.7 322 hibemating in crevice at stone pit 2 57414112 8  Miyato Island, Higashimatushima
20040326 S2698 F 6.8 32.1  hibernating in crevice at stone pit 2 5741-4112 8  Miyato Island, Higashimatushima
20050812-13 NCN370 M 60 31.8  captured by harptrap 3 5740-5541 1020  Start point of a trail up Funagatayama Mt., Shikama, Kami
20061010-11 NCN486 M 58 33.3  captured by harptrap 4 5740-2674 200  Shrine at Taihaku-san, Taihaku, Sendai
20061103 NCN489 M 87 31.8  hibemating in crevice at stone pit 2 5741-4112 8  Miyato Island, Higashimatushima
20061103 NCN490 F 8.6 33.7  hibernating in crevice at stone pit 2 5741-4112 8  Miyato Island, Higashimatushima
20070227 NCN494 M 60 327  hibemating in crevice at stone pit 2 5741-4112 8  Miyato Island, Higashimatushima
20070602-03 NCNS576 M 56 31.8  captured by harptrap 3 5740-5541 1020  Start point of a trail up Funagatayama Mt., Shikama, Kami
20100328 NCF1453"" M 5.6 30.8  hibemating in crevice at stone pit 2 57414112 8  Miyato Island, Higashimatushima
20100710-11 NCS680 M 62 31.3  captured by harptrap 5 5740-1451 580  Sankai-taki, Zao, Katta
20110611-12 NCF1472 F 7.0 323 captured by harptrap 6 5840-2520 460  Sukancdake forest road, Onikobe, Naruko onsen, Osaki
20120801-02 - F 6.8 32.6  captured by harptrap 7 5740-1843 360  Aone dam, Kawasaki, Shibata
20120801-02 - F 6.9 32.6  captured by harptrap 7 5740-1843 360  Aone dam, Kawasaki, Shibata
20120820-21 = M 68 328  captured by harptrap 7 5740-1843 360  Aone dam, Kawasaki, Shibata
20130214 NCT401 M 64 31.4  hibemating in crevice at stone pit 2 5741-4122 4 Miyato Island, Higashimatushima
20140130 NCT410 M 67 324  hibernating in crevice at stone pit 2 5741-4122 8 Miyato Island, Higashimatushima
20141220 NCT430 M 66 31.1  hibernating in crevice at stone pit 2 5741-4122 4 Miyato Island, Higashimatushima
20141220 NCT431 M 66 342  hibernating in crevice at stone pit 2 5741-4122 4 Miyato Island, Higashimatushima
20150131 NCT435 M 65 32,9  hibemating in crevice at stone pit 2 5741-4122 4 Miyato Island, Higashimatushima

* The mumbers are correspondign to Fig. 2

** The mesh code indicate the locality on third-order map published by Ministry of Environment of Japan.

* The specimen was donated to Dr.Yoshinori Imaizumi.
** Hibemating with a cluster of 5 individuals of Vespertilio sinensis in the same slit.
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Fig. 3. Pictures of Pipistrellus endoi and the industrial stone pit where it hibernates in Miyagi Prefecture.
A: An individual of P endoi, B: The two infants from a captive female, C: Hibernating P endoi individuals carefully pulled out of the
crevices, D: The stone pit and a hibernating bat.

0.76 (5.6-8.7), FA 32.0 £ 1.00 (30.8-34.2). Although
most individuals of this species had been captured in
the forest, only 8 individuals of those reported here
for Miyagi prefecture had been captured in this kind
of habitat (5 males and 3 females), at altitudes ranging
from 360 to 1020 m. This species has been regarded as a
forest dwelling bat given that it usually found in natural
forests (Kawai, 2009), although there is a record from a
secondary forest in suburban Tokyo (Kasahi et al., 2006).
A similar record from a secondary forest, consisting
mainly of Japanese cedar (Cryptomeria japonica), has
been reported for Miyagi Prefecture (locality 4). Usually

this species has been recorded from forests at altitudes

over 1000 m (Abe et al., 1970; Yasui and Kamijo, 1990;
Maeda, 1991; Ueno, 1993; Yamamoto et al., 2005; Ueno
et al., 2002), and in fewer occasions from altitudes lower
than 500 m (Suzuki, 1978; Machida et al., 1986; Urano,
1998; Kasahi et al., 2006). On the contrary, in Miyagi
prefecture, records from 4 sites are in forests at altitudes
lower than 500 m, and 2 above that (locality 3 and 5).
Information about the hibernating habits of P endoi
is extremely scarce. Only one record exist of a bat
hibernating in a Japanese cedar at a forest in January
(Yoshiyuki, 1990). However, in Miyagi Prefecture, 12 out
of 21 records (9 males and 3 females) were of individuals

captured when hibernating in solitary from November to
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late March in rock crevices at an industrial stone pit (Fig.
3C, D). The stone pit is located in Miyato-jima Island,
Higashi-matsushima city, at an altitude of 4 to 8 m above
sea level. Moreover, the site where these individuals
were captured far from any pristine forest, in a patchy
landscape composed of rice field, sub-urban settlements
and occasional secondary forests. This suggest that
rock crevices are an important place for this species
to hibernate, and that P endoi may use different kinds
of environments along the year, including anthropized
ones as does its congeneric species P abramus. These
data points towards the need to establish a monitoring
study of this site and similar ones common in Higashi-
matsushima, to find he extend of rock crevices use as
a hibernating site by this species, and advocate for the
protection of the most important sites from further
development.

One female (S2698) captured at the stone pit was
injured by the survey, and it was kept from 26th March
2004 to July 2004. The female had two infants, male and
female (Fig. 3B). The parturition occurred on June 18th,
2004. One of the infants (a female) was kept until October
21st, 2008 (four years and four months). It is known that
the reproductive strategy for this species is the delayed
fertilization type (Son et al., 1988). However, up to now,
there was no information on litter size. This is the first
report of litter size for P endoi. Similarly, the parturition
time had been assumed to be between mid-July to mid-
August based on a few observations: lactating females
have been captured in late July in Ishikawa Prefecture
(Yamamoto et al., 2005), and early August in Aomori
Prefecture (Machida et al., 1986). Our data shows that
the parturition time in P endoi can start at least a month
earlier than previously reported, although this can also be
the result of a better nutritional condition for the mother
given that it was fed in captivity. However, although it is
clear that its condition in captivity was different from that

in the wild, mating probably occurred before March.

1959 from survey records in Miyagi

4. Conclusion

The records of P endoi in Miyagi prefecture are
very important for knowing the species’ ecological
requirements. Compiling the available data was key in
elucidating two relevant elements when considering a
conservation strategy: hibernating habits (preference for
rock crevices), and litter size. This information, albeit
still very poor, considerably advances what is known
of P endoi, and highlight the importance of surveying
areas where endangered bats such as this can find
refuge. The industrial stone pit where P endoi has
been found is at the moment an abandoned site with no
ongoing human activities. However, as of this moment,
there is no guarantee that this will not change in the
future. Therefore, educating the local communities
surrounding this locality is of importance to preserve
the only known site in Japan where P endoi hibernates
outside its typical forest habitat. It is recommended that
a monitoring program be implemented in this area so as
to collect more data that could help us understand the
natural history of this bat, and then apply this knowledge
in environmental education activities where local people

play a central role.

References

Abe, H., Kobayashi, T., Maeda, K., and Miyato, T. 1970.
Faunal survey of the Mt. Ishizuchi area, JIBP main area
- II. Results of the small mammal survey on the Mt.
Ishizuchi Area. In: Studies on the Animal Communities
in the Terrestrial Ecosystems and their Conservation;
Annual Report of JIBP/CT-S for Fiscal Year of 1969.
Kato, M. (ed.). JIBP/CT-S Section, Sendai, pp. 7-14.

FREELR L (Y. Akiba), =i#&{& (0. Takahashi), and &if&
Jt— (Y. Takahashi). 1996. & b= o %5 4= i LB
Miyagino Wildlife Study Group, Sendai. (in Japanese)

Imaizumi, Y. 1959. A new bat of the "Pipistrellus
javanicus" group from Japan. Bulletin of the National
Science Museum 4, 363-371.

Kasahi, T., Urano, M., Ando, K. and Takamizu, Y. 2006.
Spring roosts of the Endo’s pipistrelle, Pipistrellus



endot, in Okutama region, central Japan. Animate, 6,
12-26.(in Japanese)

Kawai, K. 2009. Pipistrellus endoi Imaizumi, 1959. In:
The Wild Mammals of Japan. Ohdachi, S. D., Ishibashi,
Y., Iwasa, M. A. and Saitoh, T. (eds.). Shoukadoh,
Kyoto, pp. 81-82.

Machida, K., Saito, T., Ooyagi A, Inoue, S. and Saito,
T. 1986. Bat fauna in Osorezan district, Aomori
Prefecture. The Journal of the Mammalogical Society
of Japan, 11, 173-181. (in Japanese with English
abstract)

ATFHE A (K. Maeda) 1991, IERRTFOOYEY M
(15) B ERMEAM Q) . IBRDO5D S LBYHEE,
629. (in Japanese)

Miyagi Prefecture. 2013. The Red List of Endangered
Species in Miyagi Prefecture.http:/www.pref.miyagi.
jp/uploaded/attachment/207568.pdf

Son, S. W, Mori, T., Yoon, M. H. and Uchida, T. A. 1987.
Reproduction of two rare Pipistrellus species, with
special attention to the fate of spermatozoa in their
female genial tracts. Journal of the Mammalogical
Society of Japan, 13, 77-91.

Suzuki, K. 1978. Mammals of Saitama. In: ¥ EE Bk,
B ERBYEEREEZ B2 (ed.). Saitama Prefectural

EIWEERY REEEMEALE H 175 (2015)

Board of Education, Urawa, pp.31-44. (in Japanese)

B E#E (Y. Ueno).1993. FEHELIHIC BT 2 EY 77
ZaAYEY Ok . BBOHRBROKRIE@RE
3, 35. (in Japanese)

Ueno, Y., Hatase, ]J., Koshiba, M., Kawazu, T., Hibino, M.,
Yoshiyuki, M., Mukohyama, M. and Usuki, N. 2002. Bat
fauna in Nishi-Chugoku Mountains I. Natural History
of Nishi-Chugoku Mountains, 7, 85-97.

Urano, M. 1998. FEZ RGN TR S N/ 7T
Z a7 Pipistrellus endoi. B D B, 24, 22. (in
Japanese)

Yamamoto, T,. Ueuma, Y. and Nozaki, E. 2005. Fauna
of Chiroptera in Mt. Hakusan, Ishikawa Prefecture-
ecological survey from 1998 to 2005. Annual Report of
the Hakusan Nature Conservation Center 32, 25-30. (in
Japanese)

Yasui, S., and Kamijo, T. 1990. A record of the Enod’s
pipistrelle bat Pipistrelles endoi Imaizumi, and the
Natterer’s bat, Myotis nattereri (Khul), from Tochigi
Prefecture, Japan. Bulletin of the Tochigi Prefectural
Museum, 16, 81. (in Japanese and English abstract).

Yoshiyuki, M. 1990. Notes on the genus Pipistrellus from
Japan. HA&RD AW | 4, 74-77. (in Japanese)






T}

WHEAHRE

P

BEHBE WA 5 17% (2015)

MHRRICB A LSRN 5 Y Macrochlamys sp. DY
TEKFICH Z5AD0E

A — s

Interference Effect of the Alien Land Snail Macrochlamys sp. on the Native Land Snail
Bekkochlamys perfragilis

Kazuki KIMURA
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10. IC : AA VI~ T TT 40— AT oA OFRE L E &
11.Si : TAFBOERE T ABAA 5T

12. Hardness : 7KOFEFEDIE : KA /K 2>D 7% 51

13. Metal ions : TOMMINIGT T (B, EAJE., TOM)

W 23Ry, Fofh KIS CGRIREND
M4 KEE=AYLHEEY

bR ERE (BOD), 2FHKRFE (TOC) O
BIEMNE#TH S, il Z1E COD HET, ikth o
BRI Y (B E YY) (Dissolved Organic
Substance) IZEHT 272 61F, alEkzZAZE 1rm O
A5 (ex. Whatman GF/F) TAi#L, AWEZERE
Rt (RERE) AimsRlE L Toatrdudin, &
5N 54EH % CODpos &L, KABDIEIKIZDNT
M5 L7z CODpor & D7 (CODpor — CODpog) AVKLT

— EHDIE
Ic, -
o . l nem
Do, | cop,Bop,TOC
OR? [ : 1
[enortnE | [BEnsEtnE |
[BEEHEEEANE |
NH3/N Kepl i - E
NO2/N <
NO3/N IS Ik
Total_N HHHADOTBREOEMN., #1T
rotal P | BE EHE. BE. B, ss, REBEW
otal_

— [ mmr ]
B5 HFHIOLALHERE

WHWRFZLEN T >0 N LB EBEEZ, A
BT KB 7K D D DOFEEE /K HHEY) D IS RREN R D
FHEER LD,

G IR OB D WTIE, B RIHEHD
TWOEBMNRFITET S, —F, #Emo itk
DEBEMICONTIE, WE/O M7 4 —12L%
B - 7V sriE & = RTHOE T (EEMS) 12X
FiE, 758 ux b7 57 1= (Gel_C) IT&X
LOTESNEITS. U y007 1« NIk NE
LIRFEZIFIET 2 H D THETH 5.

3-2. 1=HMETIL

e OMICEBEESEHEICHEEL, T IICEER
MO BN TWINE, GEYEO—ERITEY D HER
2o TVWD, ZOMICITAERER OHERFICNE L —F
DIBEIEIET 5 2 1285, KK TS S BHI5E
Ny D75 REWR, EWTHEL 8RNI A
GEORE (LN))) ZHETH0THS. EHRELD



PVET= DM D HREG N > 7 75 7 v REHIEC B9 % SERE

<:;3%§ﬁﬁ

<F

E:$> %%ﬁﬁﬁ |

WEMIE <~— ’E%%

kY
[EtE

o

F
uf] Rt HY 2

(FKE. BEE

O,

HEHR
()U)'P/s Jll.l[tj(%)
o DR

(~Fko)

WemTSo o8 < CO,
;TSI

(NMEE-2REE)

KERR - O,

BE e

T LB - HEFE

............................................. 5| KEHEE

ey APV l

il 5 Sl X M

X6. fz6HMETIL (—BETIL)

IKDIEEALIHEST LT W= DM TIX A 5 #E /N &
7o  RiEEmh. GEIEENY 75T RO AN
VT2 ZET, HEOEIDDLT I ZHEHTE 5.
ZDONY 7592 ROMIRITIE, 7Dl DFEREIC
GolETI) (20METIV) PBETHS. ZOE
TV, =DM AKEDOEE FEEEMEOHES DA )
ZEBEBTHINT 2 DITHEALD. ROHEMIZET IV Z
P16 IZ/RT. MRIROEEZED SITIE, KRR B
BTER D EBETINEELADEL N, —~BET
JVZ, EREIEEOHEISKT I 22, #EnBEHissy
BEARTNENIREHEDD.
ZOEFINEHOWEMRIT, OXBEBEOMIGICEK
LEER W7 o> N2) OREIEE QN
RERIC K DMEEFEVEDINE(L - Nv I T ST > K%
A 7= BB O, Q/KFHEY DIEA ENF DK
T EKROHSAL, @7 AIDFE - ExEl, OFEY
DI - AW RV D R - 50 - LR, ©A
R ok & Bt iR, OIKIVERE T O U > OB,
@FWIHEDIEER « FREE), OFWIHE/NY 77
57 ROIEOAEE, BEQOMRITHEMTE S,

4. KEZHDOERE
4-1. ¥ MEEFEERE COD (Chemical Oxygen
Demand)

KA E N2 G Y &AL RS D DITL BT
{LFIDEZRD, BRLHIOHERZEROHEEEITH
BL, KPCEENLH Y BORNEMT 5. &£
L<ITHONDHIKICHEMR< > B T LIEND 5.
i JIS #ikg (IS K 0102) THMAENED 50T
WaA, KOEBIRAEDZERIN TS, BEMHIK
91T & B IRES TR JIS HEITIZ IR WA, JIS O
fh o CHHBEIBI R K W, [ 7 ICEERMEEOME ER
9

4-2. Wit F B R EKRKE BOD (Biochemical
Oxygen Demand)

Kz E EN2EHME KT OMEDDHEL, 4
[UEDBREE N THAEMMN RIS 5. AN O BIHIC
BHEBEESHESI NS, BKERDHEI/KDKIEZ
20°C, pH7IZH#HEEL, HHLLA2S “Eo & 75.
pH7 ITHEE L 23k k GAEIR) DiEFERFE (DO)
ZRET D, FBREEA (2805 3EK) OBEREN
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BRIV
(BB, BRERYY-)

@FBK SmL
ORMEL+THERIR+ B B (Fe3') 2mL
@@V YAVEN DA O0.5mL

@95CT
PREEBSR DR

e
ty | BRI (EBREH)
BEEIL UBREHS
jump BEULBYYAVENIDA

7K, CODEICHRE
Fe(3) MERTEMT DFe(2) [FRETHEES, B
NYAVEEAIDL (M(T7) ZEEEEICMN(2)ICETT
FB. Mn(7)DBEESIC nICxG LIEBREDAEL
Z69 3.

0] t

ERSE (W)

H7. EEHEICLSHCODRIEFIE

EBREIVICHERDOHEIK (5mL) LA (1/40NKMnO,) (0.5mL), & (II) I 3 7/)\> - BREESE - Hilis - U 2D
RBEEK 2mL) Z2iA (¢), e—F—NTHEBLADSPIEREMATSZ (d). ZTOHEKEZ 60CREEIC N TERM
EETO (e). ikBlzty U THBRITUHENET L, HEHENH 2 X TS /.

A (100mL) 12530 A, 20°CHEFTC 5 HEET 5.
5 H%owfFlikFEE (DO, %Z:K®, DO, — DO, Ofi
% BOD (mg/L) &9 %. DOf#IE DO A—%—"Tit
HED.

4-3./0874)L a

B 8ald, NEMOEREICY FIANKIEELZED
HTZERLZBDTHD, MEmMEEE (7 FXT,
TUOFAT 4 ANEN (K8 b), #ELRAERN
FEoTWie, 8K, W7o >0 k> Ofildns -
oo7)bazZziiL, roor ) )LEtEEL Y
ooy ¢ )ViEEZRkD S &, K8 ¢ DL D IRiERNE
SNz 10 BIZ7Y A aFENBHII NERHTH 2).

9 a7 )LD FIEZERL . R
7K 100mL ~ 200mL (@) DO FiE & EH 7 X A # (b)
(Whatman GF/F) TAiid 5. AW cl3EmT o >0
k> ZBRWIEFRE (Dissolved) DifklK D CODpos
OUFEICFIHT S, B, ABIIITAE L —%— (D
DRMITIRIE) E2HWD. I AAMITHE L - E8. AEMDEEELIkEE

NN o ket - s = ot = a B ATEHA LARRAROT7A(H25.9)
W7o N EREEE D ITBL (T 25T b o e 2 A B (3001
EAND), ZHUINN- P AFILARILAT 2 KR 10mL AN LHMELE /OO ILEEDRALTIE



PHBAIET= OO FHITW S > 7 7T 0 > RRHiC B9 % F28kik

2 d
i U

d

T U [

e

g

E9. A0/ )LD HEIE”
a: AZAT YU > — GARIK  100mL ~ 200mL), b: #+£ 25mm M H 5 X A# (GF/F), ¢:500mL XA ¥ a—AE >
d: ELE (B50mL), e: EO08E (3000rpm/min), f:lmL RYU TF L > ARA b, #EHIERIV, g1 ¥ —F—8 %

EMATERLEZIRD, 7T X AMHNELEN OB

PICHESMLZS, TOEFRELTEETHT (o),

SO T AMMEILERES S S, EILE OBK
KD & ARA BTl B, BERIVICBELTY

o007 ¢ )VEemE=REdT 5, 7007 ¢ JViEER,

FTOERL TBWERERT—% (yoo7 )b aik
BEEHOHE ORI EERT) EHWTHEHINS.

4-4. EYHRRDBEEHRDODE
R, K SITRT M RIEARY) BESR
Bz, &5 2 N\UMWERE) LHEWM S RIEEEY (O

SHE, TV E) &, 1T L FEIER) L,
HpL > ORI ZBRIEY T5H0TH S (11 10).
h
B

4

9

WA N T LT, ol (- B - & >N
JBEHEQEKECEHE) B2 (BT B
) TR HETHD. H T AFEANIIEA F %
DAZHaRelE DAX-8 (Suplite) T 5. kD #is 5kt

g D HTHINEFE I DiENEFIH L THEES 2 H1LT,

Wo <D ELAERBORTITONS GOmL ORI T
1R OERE D). Kk ETD, O—%1—
INRL—%—TlEfL, atkkzEETIUE, o

PERR 2B TE 5. B OB S Lz MEEIT
EE LB UIRIEORERZTD &, WEwH» S DO
Rl &2 e T = 5.

11 4y A (B4 H) & 4B (7))L A Y 43 )
1310 D43 B TR/ RIS D WTHIE LU & 3 k7t
FHANRY MV TH S, 5rH A TEE)HR ORI
RRGr (5 2N EEME EWER) OEFEIENRD 51,
SEB TIIEHEYE (7ICBETY IV EKRDE
EIER) OERENRO SN, 3 (K5) ITRLz
WEBE (JEER) OHhT, WINHKOEKGEZE
fraes.

4-5. EYHRES B EEYDOEERE

KT TEHEYE (TR ERY, W7o >0 k>
H3k) 2% <725% &, /KO BOD BMEMEIZH NN S
T COD M EE (EHEOH M RIEICX D) IT/kh2H
SMBOEND. FBHEWEITIE, BICEToTn (%
ko T Lic< W) T7J)LREEEE (hulvic like) &,
BIZETFIZ<WY (ZIVAYTIBELIZS W) 73 U8
#8 (humic like) 2'% 5. INSN/=OHIKFICLE
ICHAE U RN > TIERmERT 5 &, A Fofbek



[ oo

L?wu o

53 EHA

0 Az BB (FE ImL/min) 20 B: 7L AU SrE G

R LA DOEERIEDE, H I LAERYNESICEZ B OOHEEIEETTD.
a: AEN I 4 (NEE 10mm, B 5 AE 10cm OF 5 A%, WuicH 7 A A8 (GF/F) 274 74 —THI®E, FIEA: DAX-
8Suprlite), b: FEIK (T Z 2 AHE GF/F TAH L 723, c:HCl /KI&R (pH2) . d: 71 5 L @ik b, i1, & > /N7 B O BRI -
WHMOEWYNE TNSBIER), e HEREZE Iy 7, f: 0.INNaOH /KA (10mL) (KEWORENR), g: f>VUa>
Fa—7 (N 2mm) OEIHIZAE 0.lmm OV I 2 F 2 —T 20 1, FidzEBEZ 0.2mL ~ 0.4mL 12 J5#E U TIAEE
h: iRBER (VR 7 2 VBEOBMERSNE N2 7 IV I IR

BEHBE WA 5 17% (2015)

T}

WHEAHRE

P

k

57 EB

H10. £YHEDBEHYO T E
3# 0.2 ~ 0.4mL/min)

FOUY 275,300, 225,295
PIB-HVIND , 280/330,275/350,23
5 RUT R 270,350 / 0}345{ :
7
i 205/350
o 320,
—— ISYB | 050,435 | 420 | (mkiE
RIBYIS S umE | 3357435 [ 300/ | 249,420

420

Excitation /nm

T T T
400 450 500
Emission /nm

- T
300 350

550 600

RNV ERME (5TEA)

B11. HERS D3RTHEEIRIL

Excitation /nm

350 400 450 500 550 600
Emission /nm

JIVERYE (5EB)



PHBAIET= OO FHITW S > 7 7T 0 > RRHiC B9 % F28kik

DIFEALZBIERZT. N6 OEEILAEMOREE:
M OTHAaR) Z2RHNDZ &, AHEEOIRE
HmT2DICHEERTHD. TORODOHEITINA
WO NT T T4 —=0dH 5.

M12 1R EDIC, FAABIO ST TT 4 —
i, ~EOREIOAZESH S ZMMARZIEE — X (F
SEBIET V) 2N T LICEED @), BT LEmID
BOMEKEFRIEL, KEHEEEL TH I LD AN
5 THIANERL TH L. BT oA ERMNIE—XD
LEKDBENSE N T LEEEL TWD, GRS D
DTTA ZXNE=ZXDI LD KREWEEIL, B
BAOHIZ AN, E— X DR 258 U TREHAL
DOIHEIZHDOETH I LZBBTDETROT,
LS HGHETRRNIE Y. —, 2T AhE—
ZDF LD/ WEHEIR, GRS DR OO %
KOS T LNEBENT 20T, ANTOTKE
FZELRD, WL SHTH TR ELRS. Z
DEOIT, HHERS DT LANITHAET DREHE (FRFF
Kel) Z2EHHd UL, TOmRa0n 791 X (BLZE
DirFE) HRDODDZENTES,

TNAMI AR NI 57 4 —IZK558TIE, LD
B2 NEHNT (FIVOREEERZEAT) £
THE, OO TRICDNTI DD W R
TZ2%. M12 AB,CIZT/RLETIVABI T L, H
FSLREHENTLEOREZIEZLEZILDHDTH .
15 I A FERE LT Sephadex G15 (418 ] g7
S TEHEITS TR 1500 L F) Z2HNWTHE0, &
WYE ORI B LT 3MMZ2ET S, HT L
A,B,C ORI, HEREIE L TN —FF X MY &~
CEHy 78200 5) &7 /7aNs3I2 (B3I
B12, /rT& 1350) ZHWT, TNTNEMD DR
Kefil 2 sk e0 TS 5. I 4 ClE, BXZ 1R
THIERRIGF S NS, REFRENE NS v — T T2
O NI LEBEITE, R ORFFRER O 7 HL
DHUEETH D, EAMBRNITILTHS.

—7, BT LBIEAT L CITHARD EHIERRA
E< (K 3D, BRI ORFRREIC K T2 D58
5N5. [[—{EHZOWTHILAEN T LB
FHERAWTERTIUL, Ky ECEsr TEROST)
ZDOWTHEEDEWIEREZGES I ENTE 5.

0.14 7 T

2?AA n /\

TN

L/ T

T T T T T T T T T
0 20 40 60 80 100 120 140

Absorbance

0.06

e

H>LB \
Il
fuu n i
L |

RENI [

WA V N

0.05 LI B e e s e e LI B s B L s e
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02

o
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R |
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o
'S

absorbance

o

=)
~

o
o
®

BN

0 20 40 60 80 100 120 140 160 180
retantion time /min

0.06

®13. 5I)LABIOTRI 57 (HS5LAB,C)

#7151 A: FSHEHK] SephadexG15 (43 T-& 1500 LLF)

N5 LE300mm T LAE (UM% 350mm  NEE 26mm)
715 I B: FetE | SephadexG50 (43 T8 5000 LA F)

715 5K 300mm T AE (OME 350mm  AFE 26mm)
#15 I C: F8E K] SephadexG50 (43 7-& 5000 LLF)

NI LE160mm 7T L% (UM% 190mm  NEE 14mm)

EB/KFE  1.0mL /min EBIALL 2K

UVEZ4H— A =220nm Cell: 2mm 7O —t )l

FEERURL 1.0mL (7))L —FF A b Y > (BD6mg/10mL) /KA
ImL &7 /7 a/)N5 2> (B12 6.2mg/10mL) /KiA#E 0.5mL
DR A /K 1mL (BD 0.7 + B120.4))



5.F&H

NEHO K S 7R BASEME 72 D th O Skt & A TS E
BiZ, KBOEEL JFELEKRANDOBIT) ZEBH
9. NEMSANDOES UITEHELZHBEEOS WD
WTHhO, BERE2ONENS, 7ZOMOKER (&
MISERRICK D HFREN ZREL i) 2572 (B
BT 2) ZOOKEEZS) DT IZEHTHS.
ABFFETIE, BASHME /= M D75E O IR & 1k
TN, THHHEENY 77 59> R EWS5HEa%E
WAL, Ny 2727592 ROLN)ZEFET 5500k
EUT, AHGEIREE, &8 BEEEE (yoo7 «
V), JEREYE ORI GEIR T & o 1 = MlE)
DIEHZRD B2, ZOntmklE, oioEhE
RN 7= RERBOEEICRTIDDDTH S,

EIWHE R RBEHEMEAE  H17% (2015)

>z

ﬂﬁiﬁ&UWE

) ZET - SAFE - MERRE, 2014, 7=k
DYETFRER WY O 5 1 & 78 12 B9 2 FEBRE O B
F& (D - JEHEYE QYR IC BE S 5 & 5 F2 Bk -,
BRIRAE IR E, 16, pp.1-6,

2) ZHER - AT - AR, 2013, 729Dk
HOIRTFREA Y O 5 & [F]E 1R 2 R LD B
J& , RIEH BV E, 15, pp. 49-55

3) BIZIE, ALHR/Z0M (ETRE ERAD, 7
7 CEETHHLAR) OXSBR-DMTH .

4) ENTEBRBEVIZEATR, 2001, #IEICBWTHEART S
O RIEE Y O TR N & BRI B S5
W, ENEREE TR RIS, pp 1-39.

5) HAG b2 E2 A E SR, 1995, 7K Do
AR (BERIN)

6) Il ) JLH% 1994, B & E % & AV 7z COD
ERA, BT RO ARSCE, 2:31-36.
7) BHRBIREBICE D RS, BEHHEEICH

NTNBEAIE 50 m LEETI N,

8) wERE, hEBL, SHERE ME—K, RBE
HIEE, 2001, EEMS 12X 57K OEEH Y O R
PEMRT, JKERBI¥iE 24 %, pp. 686 - 692.
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HaAMEER LY T ABM OB (1) Y
— MBLIRFBORE EHEICEET 5 EEBR —

SRR - DEEE A - FEAR

Development of Science Teaching Materials in Consideration of High Visibility.

- Experiment on Gas Generation and Characters of Carbon Dioxide -

Yoshiko MISHINA, Shinya KATO and Takashi MURAMATSU

BE: BAGRFBOFRESMEICETIERELL T, HEEBMSRINY OIS WEE
REOEMNE EEZERZE THRAL, PRI ERS T TERTE YA T AEMEMFEL
z. T, EBROHRE(EHRL, BOLEZMA, KOEELBERICE D IEKE NSO

22— 3 Y HOERITELD.

IO REERVEER, RRIUEGR, MO, b

1. [FCHIZ

FROBEDOHT, —HbRFEMEHIID L7
BMIILEH D, BEEOHHA, ADEKRODD LF)
&, HEREE L, #HRoOPOHA (BEIZRILVF-)
BE, WMONAH NEBHEATHD. RBEHEE O
TlE, CELRFEDHARRECES LICERELZWE
THdHTEMS, FIZATREOFEIC, RBELEDSS
A TAFAIICED 2R &2 AN, FENRFEN)
~NFHETHITRbBRINTVS, Y

EIZAT, HiLWEEREEHETIE, #F GrEL
WL < OEFD ITEREH RO AN, BEI -
Wit - KRB OFERZRILT 2 ZEMNERHINTY
5.0 BIZE, HRZEEME LB OREFY
Ti, HROEEZEEH THERNID, TOEL - 2R
CERMEEE A, ZEN - 2ANSHEREII 22
r—al (RVERD) BirbnTns, BEROEL
LR EZEH L2V T2 AEMIE, £
DEOBWMOHADOHTIEHEZIND2HDTH 5.
EHOL, HBRZBERLZYA T ABMOMEZ
DTS, AHTIE, “EbREOFRESEEICHE
I LEBIEICDNVTHRET 52, “BLRFEDKAND
BIEM, TEDXIDITEDLS BV JHED DD, REET

TRRIERFEDFEAT LN, TEOXDITREID, ED
<BHEW IFRAETZMEVND, BNREEZEHEL, &
BN EEHD ZEEEMR L. WEDLERIES
W EOBKN T Ot XA 2 ER&INTEIRL, B4R
Bz S22 0DEMTH %.

2. ZRAL IR R DR EHER

TEefbikE (RR) ZHET 213D D HIEN
H5. REFT U TLCEREMA THRESE D HE
PRIE 1)V DTHERE (F7213HR) 2NA THRAS
T2 4%, REAKES N TL (EE) 2L
W EMATHRAES S HiE KEKEF YT LA
WCONT R EKREMATIESE D HIERENK A
5NTWS. AIFFETIE, RO _MILRFEEZRECD
IBEMTHIETES I L, FAME AN N0
PIVWIEEZBREL, KEET N LKEREHEED
RISZERD B 7z, mEEFT N U A/KIERI IR 2
TIBHKRNE, KRITRTEDIC 2 EREOBED 573
2.

Na,CO; + HCl — NaHCO; + NaCl .o (1)
NaHCO, + HCl — NaCl + H,O + CO, ... (2)

*EMEE KR EERE, B BE R, o ER B AR PR A R >y —



AR B L2V A = 2EH OB (1)

FEREELTTI /I TH LA EAFIAL >

PORBIRIREHNWTHEEZD>SDHFL TV &,

9, (1) XOKENH#ES, T/ —=IVT7FL 2D
238 (pH 8 ~ 10) T, RN IRN S (7 = /) —
W75 L RN S EAIZIRD, AFINAL O DITL
LZHAORMANED) ITEDD., ISICH FERT 2
&, mﬁﬁx%wﬁvyymwéﬁ(ﬁ¢%mmi~
4.4) 1TEL, (2) RORIBIZE > TRIRO BN E A
MERBIZEDD. TOAFIAL > POEGR T
BlbmFEN RO < BETDZEITR5.

ZD&DIT, mEEF MU LIKBEANOHEEDMH T
ZPo> < 0DrD &, REEREORALZIIZL ST,
% i & EXBER 1B IR T &, R (bR B A DA (L
ERBDOHHA) 2R <HMFETZHIENTES. L
b, RINEFETIHAET 2 _MkikFEE TLSDBAI
METDHE, (1) AhonhdL51C, HEOHMT
LN, HEOES ERVA, (2) RICRET HEE
TR AT &, HEBOMFEZ£< L
Tiro &, (3) KX (1) K& (2) XomzEL-7
FOBE) 1R K DI, BT E-BRERE LTS
BOTRLRENBRL <FHET D, RBREBEEOHEE
BADE, OO ER RGOS O—AIH 2 Bk 5
NHENSHTH %,

Na,CO, + 2HCl — 2NaCl + H,0 + CO,... (3)

3. fARMEEMRLIL-YAIUOREHM

(1) ZBIERFRDFLEEER

BT B U LOKIRHEAN O HLEE D R F25k 2 BRI
BRI D201, K 1UITRT XD IRFEA K E 2 AT

Tl RBZE23 300mL O=OAE 75 A3 (a) T,

ZHTEET b U LAJKEEKR 100mL (kRS N U ™
I (FEK) 24g %7K 100mL 2B L2 1E# (25°C))
EAND., T/ =)V T7H L R 0.5mL (7 o
J=INT7HZ VLA 1g &Iy ) —IVKER (LY ) —
L7k = 4:1v/v) 100mL 2R L2, AFIVA
L >205mL (AF)ILAL > 0.1g &7/K 100mL 2R
INUERIR) 2 ANS. BERIIREEET 5.

B 1 Db (B RS &) 1213 3N HEE KA R
100mL 2 AN % (=4 gl TPOHLTHL). 7

Il O *fh

1. ZBIERFOREEE (FKEERA)

a: —MRALE Y 5 2 3300mL), b: BRARMA S OF
T AH100mL), o FEFERCT T A -100mL, FEEO RS
IS FEBRETHHT ), d: AEbjiika> s> 9— (&S
15cm), e: LIV D LE FHE2cm,E X 20cmD T T X
), LS5O HA (RA3ScmEER SN —2)
gl~gh: =t (EWEHY 7V IINE/NL =3 7) , h
RTXF A —F—, i ESmm(NEE3mm)S Y a2
Fa—7 (FEHECOMREITDOVTIE, SIHAXEB I
Myt 4) 2SO &)

T AN a THAET S _MibRFEN, KiFbiibHoO 3
DT Y= (d) ERGERERDETI T LE (o)
ERTC, L5 FA ) THEEDLDIE, 2T
—hte (@15 ghET) OREERETS. 7%
Fyv A T5— (h) CTHEEZEBEIERNS, =4
¥ gl ZBVWTEFEZR b HOMEREZ 7 723N (a) ~
OO <D NI 2. ZOERTEEINIMkTEX]
L&D,

(2) ZEERF (RIK) OFRFHE
TLSIBAICEDZLERITE, REEBNOZER
HBADAALTND, SOBAICHEL - BbixFEE
fli>T, [URDIBRERRR/REZITD 2DITIE, itk
L7z bR FEOMEZ RO DLEND D, RHFET
ol z@mD 58 EEXM21TRY. M2Dadk
NI LI B AR L 2 BRE 2 iRk E R ITA
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®1. REFMIDLKEROERICESPIRIS (H1OKEEER)

BETRLz

RS /mL TSRIRDEL TLASIEBADE LA
0 e
50 s (L) bIDITELD
60 BN KRANEGD FADDLLELD
80 FLoOR, AN HIRDS ST oKY L LA IRDD
90 HE ARMNEALD fE oA hVR LD
130 HE HLLNE FEYo NN leb LA
140 RBIZED ANHEES  |[BoAhLFED

fREET N U ™7 AKIEHR (24g/100mL(25°C)) , HiEg : 3N HCI
ZOERBAT—)VT, BXZE4) v MV O Z#BbR%E (TL5DEANELE
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