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EWBEKRENY T 5414 H—F 2T 2009 4EIC
MRIN/ZF a8 -2008 4E L DLbRg -

TS 7« R IR

Butterflies Observed in the Butterfly Garden of MUE (Miyagi University of Education) in 2009 :
A Comparison between 2008 and 2009

Koji MIZOTA and Yojiro ENDO

BE . HWHBERENAZ T IAT—FT BT, 2009 4 A~ 11 BIZhT TF a wEOL— k
U AREEER LT, ZORE, UTOZERWALNIe o7, (1) 46 F 541 HIKDF 2 ¥
HEhMR SN, (2) RESEIY~ MY I Thotz, (3) MEuT 9 APmIC, AKX Ad
f~10 B bRICHE R E o7z, £, 2008 FOFEAER L LT, (4) R=vvILAavyrmy
25 = UAMIE L T\, (5) 8 HHAI~9 A BRICHNT THEL - ERED & HICE L DleinoTe,

F—T—F  BWEERFNSTIAT—T v Fa v SR v— MU AFERE, 2009 4F

1. [FLC&HIC
EWHEERFNAL 774 =T (IBETHEX)
I, HELOENRAREFTARLE LT 2005 FFRIZFR
A (G - &, 2007). DLRAR % e KRB o
REHBENEERINCE (BIxE, #H - =%,
2009; HEHIEDN, 2010), Fi b OBEREEHETEE) 4 X
2 % HHg L 72 D ORI T 3 VEOAERETH
D, NETITAH—FT U TIEELANS 11 AITH
T, —EDONL— NEHRXRNLHE LT 3 VED
LA AT D — M RE] % FEh
LTW5D (EEIED, 2008, 2009), Z DFHA % ki
LTITH Z ek o T, T a VHEBHED Sk, FEME
R, FEIHE, FLER PR TE, SohiT—
Z RPN R E R E G R ICT D 2 L ATHE
2%,

A TIE, 2009 FEICEHIREBERFANF 7 74 H—
T CHEM Sz — b oY AR ORE R A2
2,

2. REHMERAESE
(1) AEHOHE
EWHERFNRNE T A H—F > (700 mf) 1%,
BRAEERM Tt ¥ —BICEE I TEY, A
P& EHAEE > 2 — 1 5HE, 9 BAREOREMIZ
FHENTWD (K1), OT7 5 ~"Fav -k F=
TORE, @FTNNTFa v VIFavORE, Qe
FaUDRE, O3IOOZY TIZHTFLNTEY, %
NENFERBETHLI DR - A 3B, =L
Bl 798 - ~ AR, T 7T T REY 2R E AR
SNTWD, £, 7w RUT 72 EOWERY) O,
LR TT a v a7 2806, WARZFML
A b= bABESL TS (B - =i,
2007 5 #EH, 2009),

TESRHE KR IR AR e 2 —



EIRBE RFENS T 54 H—F T 2009 HEIFER S N-F a v

[
| 2 &l
RS- 185 |
; ']
— K =
I\.Z/! |
|
M
Ey— R R 2 5 —
—
i :-'] ) =}
S Ly

K1. N2 I754 H—T 2 DHEREKEK

(2) REAHE

20094E4 H 6 A~ 11 26 B2/ TDOK8 » H
M. 1 EIOHECTL— e AEZIT> 72 G
34E), FAEIE, BN EIED TR OREEZ RN,
PRI 1L R~ L REOIRRR RIS L7z, AR 1
LA — R ER 30 T T o DIRERD D,
HEL7ZTF a v oL MRa i Lz, B
DIEIZ DWW TR LR EIIATH T, TEX L% D
B2 EET T 5 L 58w, £/, BT
DIFRE MR EEZR GG, il R 2 FH TR I L
TeBIZIREZIT 272, 723, KL THW=F a v
D48 L OB OESIITHAK (2006) (26672,

3 HBRBIUEBE
(1) b= b RBECHERIN-FaVE

AEOFE TIL, AFF46 541 B{ADOF =2 TN
WeRESNnTz (1), AHEDOL— k&P 2AFAE (2008
4R 16 H~11 H 26 H) TiX, 47 # 871 {EIAK D
RENTEY, - EEE S bITEd Lz,

2008 FIZHERR S U778 2009 FEICIIHERR S Lo
T-Fa vt THADTFN TN, 2 AT
nynFav, sEAACavEy, aVy AT
ANt HAJavkw VDT THoTZ, Wi,
2008 4EIZHERR S L7203 > T2 A% 2009 I ITHERR ST
Favid, AEVTAVYI, UTFITVII, BEAR
THETN 7% 7 Fav, Ivvekl, F4N
2ERVDE6HTHo7z, 0B, V7T I ¥ IEFA
BTITA =TV THIO THER SN TH D,

&1, L— bV RABETHERINEZFaVE
(BROEFILEAREZETRT)
7 % 2008 & 2009 4
7| LTHARCTIN 4 0
;7; 2. 75N 1 1
F| 3FFTHN 1 0
5| 420750 1 2
| 5. A5RTHN 1 1
5 6. ErOF 3y 22 2
O| 7.IvVR>sO>aFav 4 0
Ll exvsnrnFan 64 25
U 9FSFFau 97 75
B 10.EFF 3w 6 10
NOSFoo= 1 2
1220142022 1 1
NSV Ess 1 1
S|4 bEXTHIVS 0 2
|15 hSTYTE 2 1
7; 16.R=2 T3 51 12
g 74w hoos 185 125
18 YNALTE 49 8
19 o= 16 10
20095202 0 1
21 EAT HE TN 0 3
2.7 hEFN 6 8
23. F 7T\ 6 2
24. > —H TN\ 6 3
25.02%0F a0 0 1
26. LY F TN 6 1
20.AADSF R EIaDEY 1 2
8. UEHSEIVEY 1 0
29. A4 OkE3avEY 34 12
41302 FUEIDEY 34 2
i 3L.YSFE EaVEY 3 3
F|32.R2FHY 2 1
5 33332y 2 3
Bl 4FE CFay 5 2
35. OASHF 6 2
36. AFLTHF 3 6
JEADSFIDw /A 59 44
3832y /A 3 0
39. 0%/ AF a0 13 5
40.20kHhY 6 5
N ehTFav 11 2
R2.HY L EIISERY 1 4
43 YRFRISENY 22 7
44. 7A N 1 0
4. 542avttl 2 0
46. 2Vt 0 1
E 47. AF v N2xEtY 2 1
Ul zeosoFvnizxetry 16 6
7’; 49 EAFTYSERY 19 10
;i 50. #7455t U 2 3
51.FFF v /N\xttl 8 6
52. F v /Nt 0 2
53A4FECEEY 84 115
& | BH (@ 47 46
it | EGH (E%) 871 541




(2) BAE

B ST a VOB SRE L7 10 fE A2 X 2 1R
L7z, BB E >, v~ boP 3 (153
k) T, ZRICAFELVERY (115 HEK), *F
ZxFav B2, e AVTFIVY /A (45 H
K, 2AvruiuFavy (26 HE) Mgz, 2008
FELHBLEZSE, BTOMEMESIZH b0,
REREIR NIRRT,

2008 4F X 0 b EARER I L - FRIEL, 4 FE Y
kY (84 fEE— 116 EE), EFFa v (6 fEK
= 10fEK) D2FETHY ., ZOfho 8 flITEA LT
W, BRlZ AV nTF gy (64 f8iE— 26 AIK) |
N=v Y (51 AR 13 EA) TR L T, i
FHIIA XD T R0F R F L oeT7 77 R, #%
FIFAANRRE L XL L Vo X TR 2 B L L
TEY, WInb X 7534 T—7 U NTEEIZRD
ZEMTE D, 20D, W ZOMBENATMI L 720
PEIAHITH D, L L5, 1952 L0k 60 4

L AThT o TF a THEOARERHED G STV D
E SR AR B AREE R GRORMEX) Th,
EHER= I bRxY e raFa vREEL TS
Zen@EENTEY (W&, 2009), S#%OBMN
EHEND,

I TRl e
rreveey
+EIE T I

] es2%372 v - » [ —

appopngey IEE—
e E —
ARSDEaDE- [Je—

a EwfERD B LR
| AT E r
It pstwssee) -
oa
" poR

2. B (L1058 & Z0EHFRSK

(3) =HiHER

M 3 ICHER SN2 F a3 VEOBBOFHERAX 3
R LTz, 4 AFAIL Y Fa vENEE REIZ LD,
5H FAICWo T AKEM L, 5 H Fa~7 %A
T I EEIIAEVIRRE T (5 ), 7 H TR~
8 A LIC/HTTHRYDOEY—2 2z 7- (15F8), 8

A FRICEHOREER D Licboo, 9 Al
RoOE—7%20x7- (17TF), 9H N HREIZH
LU, 11 AP TR EE Lz, 2008 4 & bt
sl 8 AFA~9 A EMIC/HT TORBOEL
IABDE T -T2,

g

3. FavEOEFHHER (B

WINTeT a VEOMEEEROFHIERZX 4 127R
L7z, 5 H NAI~7 ARG TEEEBITIZIE
EVIRET, TATHWIDINES =2 2 %72, 8 H
IR RS o Lizs, 9 Aff~ 10 H 14
T TR E o7z, 10 H o) & 230 B A%
B UL 11 H RARNITIESERIC LK A LTz, 2008 4R
LTS L, B RS, 8 AP~ 9 A RAIC
DT COWHBIALPEE TH o712,

- -8 |

4. FavEOEFHHER (EKHK)

2008 4F & H~T 2009 4RI IT RS - A% L H12 8
AHaI~9 A FAICHT T L EBIAA TV, £
DERZHED 2O, WEDOH Z L OFHRER B
WK EZHB L (K5), TOfME, FHRIEIC
FRERBIALNR -T2 b 0D, BKRIZITHEE
RENBROND Z ERbote, T7b5H, 2009 4



EWEE RFNY T FA W —F 2T 2009 EICHER S =T 2 VMR

1% 2008 TR T, 8 A~9 ADREKENRFE LA
Rolo, Fa UHEHOFREN Vo TR E 3 X T
REEMITKRD D Z LT TEARVA, 2009 4 (TEE
HNREICBE R EN D72 L T a VEOFRAS)
IO PO THEL 521260 LRSS,

“ CFF ]

l\ Lid L li5=

\a M (H

5. ACEDTHREL S WITHKE

(4) L— bV RBEUNTHERBIN-FaIVE

N— MUY ARHELIMNC L, PSS AE 7 T4
H—F VINTRNT 72T a VEOFERE L > T& /-,
2009 FFEITIER 1L TR LTEFELIAMNT, T 7 T4
AT TN VX Fay, =AY IaraT g
U, AFIRV VI, AXE =LY U
AL TARERY XA avtt )09 ARG
LCW%, 728, A4 I RV IE, Ao — b
LUV AR CHGR SN TN D YT FI vV LR
W2, BWHERFNZ T T AT —F 2 T THER S
NEFavThsd, ZOME NETITAH—F T
INFETCICHER SN F a vIEt 63 fi L 7272,

aVy

4. BhYIC

2006 FE L W BIA SN EIRBERFE AL 7 T4
H—=F v OF a VHERETH DD, DT DEETIHE
b7 EICES 2B A AL T\ 2 &3l
W, Atk AR 104, 154 - - - ERIIAZRTIA
ER, AT -2 2 EOZERE L T Z EANE
2785, TOZENBREHE7 4= FL LTONY
T TAH—T v OMEE ED, I BRBEEE ik
EEX BIF T Z LI 2R s T IETTh
Do

BEHERE LA LT HRFEICENT, NFT7 T4
=T O XD IR KB SR BE 20 ik 2 3R & - e -

ERTHZEDBERIZEMLICE T > TVH LI ICE
bivd, HiiRBAREBFENICMNG S Z LB TXD
(74— K] EEMICND s 2752
EN, HEEEETIRAEELOARSDHTLEE
. BOLOEBRM ORI THER) & T9ER) &
ERTLZENTEDLHEEERT DI LITOR
BoTNL, TORIRHBEEFH LAITHZ LT,
BROT-ELT-b3M8 % 5 ARBEL OREICH L) &
NF DT DO—FmERCDILIZE D249, B
HERFIZBNTANE T T4 H—FT PRI HEENT
MO TRKEL, A% EORDHHFELIEALHEEED T
WE7Z,

E-I

ARFFRIE, FPIDELL DFH 21X 2 B THEMT
EbDThD, FFIC, TBREZHEIC L D BRI
AV F2T LARARREER] Ol FF—LAD
R, EWBERTFERERE T Y = N F— LD
BRR E ORI R AR ] R O AR IR — e (F
BB R Ik x 2B TR E -T2, DL
BALH U BIFE9, ABFEO 88, SCRREE R
WFge e aliBh4: (19700612, 19500720) DBIRL 5% () T
FEfifi X iz,

5| SRR

INEEFR, 2009. HAREH RIS L OB 50 OB .
HARE B R, 40 © 9-45.

TG, 2009. 7wy RLTOICEELET a v~
XX UNANDNRE T T4 T —FT BT LA
Mmh~. BRoORK, 17:4-7.

TEMTE — « BEREERER, 2007. F a wEOL BRA )
SIEUOENETTA =T 3D ~EWRHE
RFPIZBT 2 REFH~. BHHEERFREAF
WFFEAIEL, 9 @ 17-25.

WEEEE = - mARTERES, 2009. EIRBEE KFENL
TIA N =T U EIEH LN R KRB

BEEEORE . HIMBERFREBEIALE,
11:17-24.
T PG - S ERAER IR - /BT - )15, 2010.
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ZekigE, 17 (FIRIH) .

WS - EEERER - =)L A%, 2008, EHEHE K
HRETIGAH—F o DF a . BEIREEKFE
BRERHE AT, 10 @ 33-42.
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EIREHE RFEWMNO V7 B2

BEREZT - YA - MM e T

Spiders of Miyagi University of Education, Miyagi Pref., Northeastern Japan

Satoshi SHIMANO, Yuki G. BABA, Hiroyoshi IKEDA and Kazuhiro TANAKA

EE . BEWHEERFENB LI OEWFER L RFENIC T, 7 EHORE LT 72, KIEIC
BENR o b00 15 F 35 /49 FENERE SNz, & A D T AT b U DS HAL s o) Fe dk.
AT VLA TE, ADTHNVYTE, FRVEATE, X037 7F0 4 FRITEWIRGF0E

THoT,
Abstract :

The spider fauna of Miyagi University of Education and Miyagi Gakuin Women'’s

University was surveyed. Fifteen families, thirty—five genera, and forty-nine species were recorded.

One of these species, Rhene albigera (C.L. KOCH, 1848) is newly recorded from Tohoku region.

Moreover, the following four species, Pholcus phalangioides (FUSSLIN, 1775), Dolomedes silvicola
TANIKAWA and MIYASHITA, 2008, Chikunia albipes (S.SAITO, 1935), and Menosira ornata TIKUNI,

1955 are newly recorded from Miyagi prefecture.

F—I—F  7EM, BN, EIREERE,

1. [XZL®IC

INETHEL, BLOEZIET D2 EWHRHAE K
BT AEMMHRA L LT, BRMTIE N AE
(FRIZA, 2002) <°, FavH (EBIZA, 2007)
DR SN TV D, o KB O\& - F1,
2004) TiX, BERAEOEME (FRHEM) 1OV THEE
MZpdER R STV D, FAIED (2007) 1%, BHIR
HERFENDLDS 2 BORGTZEEL LN L, T4

2 2 X Pheretima aokii ISHIZUKA, 1999 % sk
FuReek s LT Lz,

2009 4 8 A 22 ~ 23 HIZEI Bk T+ K% T, H
41 [8] B ARkl B RENRE S -, Zhidik
o T, 2009 4E 8 H 21 HiC, EIREBERFE T T
DERE L LTREBANTEHO 7 TEBRESh
7oo THVETIAAT « HEILIIILE T D EIREBE K
FHENO 7 BHICET M TOh TR b T, EF
DIE, EHEE R K OFELO A OMA % 4H5E

BB R

T EEAMIC, ERBRSTRESLEERE 2
ZICHET D,

2. AEMERAERZE

BIZESIT, 2009 45 8 H 21 HIT, EEE KFEMHEN
DOINENTEED D DRI NS 8 BAFO LRI I
WD — N EBRE KN T B HORELIT 72,
s & e HDERERIE, EAIEN (2007) THAE SN
BATCH Y, WMABIZ 2T T AME S U7 TR LIER A
Th b, BESDORBET/N, 15:30 M HEINEHK] 20
& TATV, 17:00 EHK T L=,

IRPSMT, BIESSIMFEOREIC LV RENZ
Tebiv, £7o, FEREDY LR oI EWFb TR
FOHEENMTON, TR 4 R T, EH
B, Wb A RY =T o v S Th D, . FE
FD O HUH & BRI, ZORESOHEMTH ST,

TESRECE REMBEREEEE ERAT e v 7 —, 7 BRSBTS - BRI A LR Y —k 2 —,

THANT NY SENEE 2 —, T

IR KT - RBH R



HIEE RN O 7 EHH

St.1: HIEAE KT (lehhEKRETHE 149),
77 v NEMloOGE EOMKGEET (BEOR)
(38° 1537.86”N, 140° 49’51.23"E, altitude
158 m ), £#4EH 200948 A 21 H

St. 2 @ HIRBAE KT BAORARDIE LT bl
HrE (BBoZ) (38° 15°36.75”N, 140°
49’ 53.69”E, altitude 160 m ), £EEH 2009 4
8H21H

St. 3 : EWHE KT 8 FEOFER A - AFRBIES
(38° 15°36.63"N, 140° 49’42.92"E, altitude
154m), 4R 200948 A 21 H

St. 4: B RT (EHRIA T EREXE - T
9-1-1) HEPHKHES (38° 18°28.597N, 140°
51°13.48”E, altitude 68 m ), ERHEH 2009 4
8 H 22-23 H

3. MBREER

AEOFATIE 15 F 36 B 49 EARES N, &
PRRBERR Gk 2 £ Y A b CHrifgEIE 2y, 2008) 2k 2
L. B AHB T AT VU Rhene albigera (C.L. KOCH,
1848) 1L WAk HUk W) Fedk Ch oo, A =2 L A
7€ Pholcus phalangioides (FUSSLIN, 1775), A
YT BNy U 7 Dolomedes silvicola TANIKAWA
and MIYASHITA, 2008, ARt A7 Chikunia
albipes (S.SAITO, 1935). x> = 7 7 E Menosira
ornata TIKUNI, 1955 (X EIEMFSRTH o/,
FFDAA MY )7 F~ Cyrtarachne inaequalis
THORELL, 1895 & fiftif <417,

BfEIZ)> (2008) DFRLERICED L. B AN T ANT
b UG RS TEERLIE T LRI S LTy,
BrifE X7 (2008) (F. 4 ORMEERITEY LT 7
WEWIRET#CTH o7l Te A BT AT b
Y Rhene sp.] OFL&kIL. BRI Z B RNTILHOR
A LAELY B BT, R ~&id, BRI
WAk T oFtek L LT, BKHIE T Rhene sp. 7ok S
NTWHZEeThD, ZOFEEKITE AN T AT Y
R. albigera ThHH LBz HNTWD (R, 1997) .
D7, ARIOFEKT. ATEOZAHEE ] O FALH
WO OFLERE 2D, 7ok, ALHENGITH T AN
= kU Rhene BITFLER S LT W2 (A, 1997) Z

LEMRELTEL,

FAERY B, RERICH o727, 45O
RMAIC X o T. AW D & 51T < ORAHTE
SHVB FREPERSL

EEHHBEEKRE (St.1-3). BLUEHRZERKXF
KZE (St.4) THRESNEVEEDEL—E
T4 D% B L BREREE 4 %= Lic, 7 EI
BE, ghi, FE g &S AR AR, HBUFEO
—EIZRBWT, KR THE . T BV TEA
CITR A2 9, E£7o, S i (RRAERTO
AT =V E LCOHMEEET) ZdbbETHhAL &
STERDHDLD, BEISNTZLDOIFELRYTH LD
[Hd) LRiliz, A2 R EIE, M4 0%
Lz, 4 —ETHLHLWEAHEERIZ, /N (2009)
W L7edi» 7,
CEROFAITIER S o4 T L. (M,
2010), L 2> LEEIMNIZ/NEF  (2009) 8k & av7=Fn
AER LT,

U EHR Atypidae
I
Atypus karschii DONITZ, 1887
St.3 AREFHAIE D

a9L4 %R Pholcidae
ATy LA TE
Pholcus phalangioides (FUSSLIN, 1775)
St.3 (H) WA - HotC B

X7 EH  Uloboridae
3 FTE
Miagrammopes orientalis BOSENBERG and STRAND, 1906
St.3 (i) B
AN T AT E
Octonoba sybotides (BOSENBERG and STRAND, 1906)
St3 (i) HTo R



2+ EHR Agelenidae

Y~YFrEO

Tegecoelotes sp.

(Tegecoelotes corasides *(BOSENBERG and STRAND, 1906))
St.4 (Fh) HiEdR (v~vFr/E?
RO T2 RH)

7Y IE

Agelena silvatica OLIGER, 1983
St.3 (M) - St.4 (M) HxcR

T ER  Pisauridae
AF ANy TE
Dolomedes sulfreus L. KOCH, 1878
St.3 () RS - REFEAITD
AT N TE
Dolomedes silvicola TANIKAWA and MIYASHITA, 2008
St.3 YA A
TAYXRTHETE
Pisaura lama BOSENBERG and STRAND, 1906
St. 3 J\IEH =

%34 E# Linyphiidae

TN I IE
Prolinyphia longipedella (BOSENBERG and STRAND, 1906)

St.3 (k) HHEHL)
JAIYTIE
Neolinyphia fusca OI, 1960

St.3 () TSN, St4 (Fh) HotC R
TvavrsE
Weintrauboa contortipes (KARSCH, 1881)

St.3 Gy () Hotc B

£ * 2 E# Theridiidae
¥R ATE
Chikunia albipes (S. SAITO, 1935)
St.3 () HooC B, St4 (i) Hotdl B
FAe AT E
Parasteatoda tepidariorum (C.L. KOCH, 1841)
St.3 (M) ABFHIED - HERRER) - ISR -
HiteR

T}

WEBERE BREAAENERE 5125 (2010)

P

EAJE (=R ATE)"
Parasteatoda japonica (BOSENBERG and STRAND, 1906)
St.1 (i) BREBFEBL. St.3 (M) HotcR.
St.4 (M) HLoR
YU r7e0—HE
Rhomphaea sp.
St. 3 B KA
FFHTE
Ariamnes cylindrogaster SIMON, 1888
St.3 (i) HLCR - BIHAA
N=ITTE
Phycosoma mustelinum (SIMON, 1888)
St.4 (M) HocC B

23045 E%R Nephilidae
DER=Ry S/
Nephila clavata L. KOCH, 1878
St.1 &) BRIEFFBL.St.2 G h) BRI,
St. 3 (W - Fd) BYRA - BRERD - Hot
OB

7L+ HYTER  Tetragnathidae
FravrsE
Menosira ornata TIKUNI, 1955
St.3 (Fh) REHAIDH, St.4 HrclB
avnah 7%
Leucauge subblanda BOSENBERG and STRAND, 1906
St.1 (Mff - #dy) BREEFEED, St.2 (M) BRI
By, St.3 (M) HoCR
X7 TR HRTE
Leucauge subgemmea BOSENBERG and STRAND, 1906
St.1 (M) BREERFBL. St.2 (M) BB,
St.3 (M) AR
ywarT S IAHTE
Tetragnatha squamata KARSCH, 1879
St4 HotC R
YW HET T HTE
Tetragnatha maxillosa THORELL, 1895
St3 (Al () HTo R



HIEE RN O 7 EHH

AT ER  Araneidae

FH AT E
Argiope bruennichi (SCOPOLI, 1772)

St.2 (- b (M) BREERTED
il MUV e
Cyrtarachne inaequalis THORELL, 1895

St.3 () Horc i
afyaHnRTE
Argiope minuta KARSCH, 1879

St.4 () HEdR
TI7%
Cyclosa octotuberculata KARSCH, 1879

St. 2 (FF ) FEERMBY (T-8mm O = X 2 BTk -

TW=),
St. 3 J\IERA =
Y= rhII7E

Cyclosa japonica BOSENBERG and STRAND, 1906
St.3 (Fh) Aol
SYFaAIsE
Cyclosa sedeculata KARSCH, 1879
St.1 (h) FREREL  (BERaBLZT
DTN ), St.3 (Fh) HiCR
NTT NA=TE
Eriophora sachalinensis (S. SAITO, 1934)
St.4 (FH) Ho i
A TF=7F
Neoscona nautica (L. KOCH, 1875)
St.3 () HILC R
ZE = s VAN e
Neoscona mellotteer (SIMON, 1895)
St.3 (#) sk
VAT e
Neoscona scylloides (BOSENBERG and STRAND, 1906)
St. 3 EIEREED
ATF A =T E
Neoscona punctigera (DOLESCHALL, 1857)
St.1 (#h) BRIEFHE)
F=7E
Araneus ventricosus (L. KOCH, 1878)
St.3 (#f) HIECR

F =7 |o—f
Araneus sp. (Araneus tsurusakii ? TANIKAWA, 2001)
St.3 (i) REFHATD (WT7A=7E"?
HHAD =)
X I~ IAuA=TF
Araneus acusisetus ZHU and SONG, 1994
St.3 (#f) HTo R
ATYUF=TE
Araneus ishisawai KISHIDA, 1928
St.3 () SR - I\ E

734 %% Gnaphosidae
AFY TE
Gnaphosa kompirensis BOSENBERG and STRAND, 1906
St.3 (i) B5A A

A =5 EF Thomisidae
T RN E
Oxytate striatipes L. KOCH, 1878
St.3 () HixdR. St.4 GFd (B) H
O R

I LY ER Liocranidae
ALTFTE
Ttatsina praticola (BOSENBERG and STRAND, 1906)
St. 3 B A A

*3a%5ER  Corinnidae
ALTUTUVIE
Otacilia komurai (YAGINUMA, 1952)
St.3 Cay () FEERR D)

NI FYJER  Salticidae
TV 7%
Myrmarachne japonica (KARSCH, 1879)
St.3 (#h) HixoR
YYT7Y I
Myrmarachne inermichelis BOSENBERG and STRAND, 1906
St.4 () HxTCR



TAAYINTE R
Yaginumaella striatipes (GRUBE, 1861)
St.3 (FH) KREMARTD
~Ivaanx: Yy
Evarcha albaria (L. KOCH, 1878)
St.2 (k) BREERED)
T—=yY Nz hl
Plexippoides doenitzi (KARSCH, 1879)
St.3 (FH) KREFHARTD - BRERB)
E X T AT Y
Rhene albigera (C.L. KOCH, 1848)
St.4 (i) HITC R

BTt

AL 41 [ A ARk FERMIE RSB L O #l
BRIBME N ARk SF2BIC K-> TiThh
7o BREERER & L CARTEZT SETHW 5 % 721}
TR, ZLOBMFRBICTH A ETEW ., 22
WZEL U TR L LT D,

5| F3TER
BEMA, 1997, FKH R B IEBEEE H 6.
Kishidaia, 72: 64-82.

MEE, 2010, b X 7 EOMAIZONT.
Kishidaia, 97: (FlRlH) .

FHRFRAE - BRI T - /NEFHERE , 2002, &L LT
IO bR . BEIREE R FREAEI A,
5: 1-9.

AHE DA, 1997, JLWRERE 7 B H . L LIRETO
2 LR E W R, 19 @ 1-46.

B ZEME - JENILZ - AB/NKRES - B2 - i
Hed - BRI, 2007, EBEE RN o R
PEAE I I A . EHBABRFEREABEALE,
10: 53-56.

WS - EmERERER - =)L A, 2007, EHEHE K
BRETGAH—FT o OF a V. EIREERE
BRIBHEM AT, 100 33-42.

/NP B, 2009, THEAEEZ E¥E) .
Ji, B

B B - RERA - RIS, 2008. CD BRI 2 £
$E3 41X Ver 2008.
http://www.asahi-net.or.jp/~dp7a-tnkw/cd/cd.htm

JOCEIZFRP 2, 2004, HHEL O KT HHEEA .
HIRHE R FRBEHE AT, 71 39-47.

HHER
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Exhibition of Plants as Teaching Materials by means of
Many Cultivation Methods without Field

Masaaki OKA

BE  HETH

NFIZ L D/PPFRTRERES N TODN, PRI L > T TE DMK H A

Py« NG A LD v, BIEAERETICBEMEY 2B o7k E LT, s - N
Ry MR PV EWTRRES  KBEREE R ERRESN TV D, FEFIRIBEERAKRETH D

EIRHE R

PBWT, FRZE L CTEMAEY 2 FRICBIZE TS 28 AR ZEE L Tk

D BESRRDIGBATICB W T, Bl X 9 R FEEZH LT\, ARE TR, REICE

V% 5 A A 0 72 WS T A O FEBI 2T %,

F—T—F BEEE BRSSP RA R KBERES, T — AL TR

1. [FLC&HIC

BEFFEIT, REAECRAE LEES T, £<
D/PNFFERTEEINTND, BKAIZH53 72K E O
Und 5560, BENOEM LI-FRGE OKE -
2 NEH LT D588 Tk, RS A BUEIR OREY)
AU TEX LML, BELUCHEKRREZIT) 28T
X5, —FH., FRIZE - T, B &L 51
WD AR—=ZARRN - RS AE b H 0  BSG Ao
To RIHEEIANEE LWV b0 78 < vy,

DX RGE, LEANDIFGERWD Z L,
TEM DR NCHEET 2 HEETD AND Z LI X
V. HEMFEEENARETH Y, FOODE L OFERN
REINTND, BEEMRKETH D EWHE KT
T, PEOBEHEOAX NV EFED L0, FHIC
WL OMWOAEH - IR HE SN TR Y, FENEYT
LRIGPROBETHMHEHA L TWD, ZnboR¥EE
JEIEL TWAFAIZL > TITEEN TWIRETHD
N, BEOZ T HFENRDHEVEDL RN F v 2]
ZBITEIT BN TV BT, BIEALS O T H b
T fibdL DR 0, MR % Mk 1 B8 5 B
SNV ONRBIRTH D,

EHL, B A BT S OFEICEMEm A B
FUZRTH B O 7, BFERN D, BFT 2540
B2 D E A %uﬁﬁaﬁauif@ AT <2, Bk
WRARZZREL, F£ME2E L CEMEHORERE
1THoTWB, ZOHFNIIM TR, M<HE-7=+
DREZ ENFB>TNDEIBRGEHTHY | BhEY

EHEM AT THABITE LY, £ 2T, AR
BAHA LW FIEICLY ., BWEE T TW5,
RS T, ERHAERFETEEL QO DEGEED
P2 WBIRERRG T IEIZ DN TR T %,

SeHIE

EERT ., KO B = — ATk ERIE L a2 A
. EMEBCLHIETH D, /R (1990) 1%, Kk
EREST IRV LR ANERGERAN, Vv W
AENBIIEFTTHZ Eafendiz, BNk, &5

KRID T 3848 % AT LR OB E OB 2170,
MESE TRIZ=HAR) I ) —XTEHL WD Bz
IEZN, 2001), HHEROS L, WIEOE=—/1L0%
ERA TV EORBEID THY . KikE A2 HIT 7
< Th, EREDDRDIKBHEH S i, K%

TEEE R HE S B
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LAWENORAEEMZ NS, £o, LEARTE
TR OBEI L ARETH Y . AYTZ Y DR WY
EL RO BIEFICHEICRHLIALZ L TX D,
AREETH, VY~AT - Vv ATl O
BiTolz (K1), EMAEmE LA EHERIET D
BB, IHEMTH DA T L5 - AR & OBREBIE
EEDHANL, HE TOREE T, IR S A
RN NK S, A SEEICEE > T X
R LN, SEIE ISR E, LEEIvEETC
LICRy, BRI T oBIERTERL (KM2), 2
nH, WREOETO—2Th b, £, WIIKED
TEANDZ EICL D, REOHWMERETHZ &8
T&Ez, K3I%, St L MG O, ERA
EMEOI= b~ bR LT THD, I=F~< b
ZED. M MIHFERS ETREMIZTTZ &N
NTWANR, ZOXS R THLERE AT 520
TET,

Z DML, BFEFE DR A fekE LT3, RRERA &
LTHEETREVWSODDRA » bERWELE, O
EolE, ROKREMNOKNLAMNTOT, 77 RXF v
I T =7 B X b R ET <, IR AE
KPMETH Tz, Ziud, ROMELAERSZ LICE
., ZhsEINLAREELS S, OV EDIE, ®
AN EREIISDIEN 22T T DT, RO
FICEELZRIZTIZEELNREIHELIZEBH D,

1. ﬁvv4%(£)t/vb4%(t)w R b

K2, R[RBEOCYHAE (EXAFVNRE: 7
TR) ERAW-HTEROEE

K3 XHZEITESR

TR FOSHE

RICAND L3, KATICRIMD H % F b/t 28
O, M EEHREOGR I AA—IF 2 T4 M EERE
ANVTHERT 22 EBRETH D,

3. "NTYALRELURY FARFILA 3
AL, BAROERETH D Z LN LAEREICR UAN
RS, ERHBBE AR CH Y | FRTFEICZH
SNLBMMEDTH D, FRO/NFIEK BN T
NEROTHIEL TV FR b 50, £D LD i
BRIV EIE, N - 3 E T O TD
D, FRCARTY A RE JAT V=T BT F AR
Xy Ml 27 E, EEOTFKTIAS HFEST
BO, EE AU ADA ) F 27 5] O
IRFREE - BERORA V RBFEMICENTH L EE LS
Bdb, KETEH, BRHAARICONTAr Y3k %
fToTW5, M4 LRIL, HHFEDOERTHANT YA
X THLIN, BAROERMFEITINZ, 2 RN R
MAEFFOSNELER RO RTEE G U, 5B E
BROBEICHLIERLTWD (M4HhX), EHiTZ
NETIT, FEMEWICHONT, 1 5LFE% Bl TR
THED G, SRR A R T L 2 IO
DT LR AN AER ST, KV I
BET DX e, HBEDRPENZ & 2HRE
LTwa ([, 2002),

N A XOFENNE, KHERZR DN DD
BEDDH LN, O 2PMRIROKAZBHZEIZMGT 25

ICXDIREARRRTH D, HIFEAT (B 2 mi#)

WIRIRIZ/ b &, BN TE 7720 HFE L8N
Tl nn, ZnzE<TEDIC, BRUSOHIMIEA
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B4, #MELTONTYA RDOEE

ER NV ERWNEBHREA S REORE

P 2EICEDENTYA TDEE

TR KEZZRESEHHDIX ®6. mMRAHEE (/\1HR=H 5015

TIA X E G T =R, KA ZESED IR
ELoTnd (M4 FR), Tk, BEFER L M
BRMKROFMEWST T RE LD,

Bilt, & OIS/ ORERTA R EFHIET 53y bR
M A ZPRREI N, TR (2009) 7p L, BIRIERK
Jik c BIGHEERN T 2 EBEN S M b D, FEFEIN
Ly MR MVEIEHT A Z & TRETE &, £k
BRMMEO DDA Z LT “LO3<VHEEF” &b
PESELZENTED, AFTH, Xy MR L%
AWCHI o FEEFETH D “OLviEn”,
EOZNMETHD “HE2l 57 NERICEFET D
ZEamRE L (K5), ¥R (2009) (kX A
WHRy MR MU 2L 2 ERBO L O L, BIR i
Bh i D 7= DIz i, KOIEN A KERITIRIT DO MR B7. Ry brRMLEHRERNZKBKE
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EELWEDZ L THD,

4. ESKBFLE

IKBERES I, LAREDRVERENETHY | DA
BICHBERRAR L INZ T IGRIR e NIRRT, AR
VU7 ECSRE LT IR & K ISR X AT D TR
Th D, HBKTOROMERZYITRVWE S, H&
MRICIRFEEERD T TR TR ETHON R T
b%, FEEDOWIRETEH, BIFFEITBT D KBEHES
OIER % BRFT L TR Y | fAIFEEH 2> O IR O /N Ak
EEEHNT, BMEHORIEET-oT0nD (b,
2009), /INHOTIRERE & L IR —ang K=
U—X (Fitkiath) R EBPITESNTEBY, FRC
RO 501 FUTEM I AR D (K6), Lol
D, 501 B THoTH 1 FHATR EHBFHLG L L
TIEEMTHD, 2T, EHELOMEETIX, BIE
KRR DNERR 2R TV D, RO K 50, BAks
BIZ T DARBERT T, BICEREER LT R
TORBRLELE ST, HifES (1997) 1=
TR T EERET, RO A Rz I
ZETHAOKMHEE N ARETH D Z L AR LT, R
W TRAE L TV D KA L Z O 2 - 72
HOT, BEICENET RO EE O T 071210 1I0H%
W ANTZH DR, Xy bR bV E WA 7
EERER LT (M7), BANOBMEYERIE, W
D3E S T H BanNEFERIR DKM AL LAy bR
MUK ZFHWTEY, V=T L X R EDEER
HEPNMERIZE O EEFFEL TV D, e, SRl
ROk, BEBIRE LTAAR=W LR AW - BikE %
ALEAL 500 FRICAHIR L 72 b D & vz,

5. KIRKIEREH

IINEER O FEIZIE LB LT DRV &
ORI TH L0, BT 7 RO Lo Icie
3 5T BHT i O ERE-CTE RO MEENHE L < |
F O G+ RET D Z LN TE iy, Mz T
BICHOEZ L, WENAURTDEMARAT D Z
EAT RV ERIE D ATRE ARG T L 1372 203, £ < D7
NBRETH D, RFEITBT DD ER A —
B RERZR KD B 525, 2D & 5 25T TITE R

8. ERHBERBICEDEIVI VDK

K9. T7—FHEMXTHIBIZLIRREOHIE
R ARFry R R4AEAQY
T : BX&EPOIEY (hKRFrEXAH)



BERMRE AW DHEREIEEEA LT 5, KEOX]HE
A7 BT B8 30cm FEE OWEAR T, v—Lik
272 o T2 bOBRERMTR—Lt o ¥ —/p ETAFET
. UMOHBIC L AM I L REICTE D, ZOHEK
ZHAOWTERE InBEOMEOmEZIEYD | PITHER L
MEEREG LIzbox v, SRR ET D, Rk
KBPEHTE S L9, EHEIIBARECHICEL B
< ERV, X8I, B HIE R BCRES A A & 5 & L.
La XL TV DT Th D, RS 30cm 2
EERBBIAND LOENELL, MBBHET L0
REBRAR—APFRBESNDI2D, BavXrDl)
IR RAE) CHIERRICAET T 5 2 RO BT,
B, BIERICREBIE LI L 2 A, RN O
FICEZEORPIES TEY | Aée FOBEWHIEIZEA
LTWAIRITIFE A ERBO DN otz — RO
Hebr LRk, ZOREEHIETH, BfICAND T,
WEMECEAHA R E N EREEND,

6. 7—FHILTHE

Febs BT HY M/ N FRIC BN T, A &
BCHMIH D00, ZOMEWENIPONEEIE, KA
DY) FFHZRWENHIE AE S VAT v oA -
AL HE, BIEPRETH D, 0 XD el
A CHIEE T 2 1L LT, 7 —FHINL TR 3 %
SNTWD, BRI, HEE T5RERZE] (2009) Ti.
HARF ¥ OFIEHIDFEN SN TN D EHORETH,
BNES Lovgy VN T ORISR 2 E L,
RFx¥ « AL« Ay -~ 07 R EDT—Fft
SECHBE R R AT, MM OXEEFHSIT DT — T,
HETTA R (BXAA) OXFEE 2 SfE L THWY,
FO LRI AR O R v N ENT T, T—F I
FNOFEAMMBGICRE L, 7 —F Ol LT
== ENTTIZiRE DL D EO BICHYE & ERE L
Too REBPEENELETHRETHD L, RIEOES
ICRARLENM 2 S WAL H 70T, IR
Frix UEoZ VI (XX AFE), AL BIEL FLL
T (XX AFEY) el WEA/NIORIEL 0D
ffEZ Ve, BART X IIERICEBT L, SHORE
HINMET D LN TET, £, AA R EZNLS}
DEMIEDZ DN T HEIT Do b DD, INHEE

T}

WA RE

b

BBV 125 (2010)

TEo7 (K9), B, MR T —F LT
FEHObL O TR, FTHAME HEEIZLS LA
LD THollzd, EFEOMWIIZTFIER Y MIiho
TEFHICHETH LS, E=FA 2V =FHgEER
METH T,

7. B

RERES 21 D 20T, /NPT BB, G
FE O, PIEREIN - FERONKF L LT, £
S O/INFFERTEBEIN TS, EFICHFBN»MND
R IAR B D OfkiE L CBIZR T 5 Z E BB T, #H
FEONT \THEEBIS 2 RE L, AR B HE I B
Mzsndb\v, FRICBZETELZENRLEELY,
BEMARFETHDEIRABERFACBNTH, FbEH
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B 2 s+ 256, FIHTE ZESEAE - H
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Specimen of Unhulled Rice and Brown Rice of Many Varieties as Teaching Materials of “Elfe”

and Diversity of Grain Shape of these Varieties

Masaaki OKA, Ippei KURATA and Migaku AKAIZAWA

EE . CEWHERFREAEEBEIEE VX — TR, 2006 EEICRESE ICE N TE 246
FEUHTREEE A 77— “25527 36 Rific, BUE, RFEOHENER LIZBHF
BETe, ZROBMPBEINTND, FHELIXZ, BHEMOOE DL LT, WM - HEOd
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F—T—F ¢ BEEE, A R OB, REENSERE, #

1. [ZC®IZ

EIREE R PR R o # — Tl 2006
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A« ZARRARIZREE LMY 2 M2, R
R, BUEOTZESFE No. 1 ~7) 2z, L/ -
G - KIERR, BARRATH B O M (No.8 ~
21) B&EO, 2, LWL No.22 ~31) &
LT, ENTERINZIE (SME S FE & DO2SHE
Ehdhd) 00 AT I7DOOEDTH DR IEIRE R
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ATz, TR DB 5 5FE (No. 32 ~37) & LT,

x1. AR - ZAREKRICHEL-AE

DB &S i fi5%E
1 VEDHIFN RENERME (BHE)
2 Y= % REDERME (BRE)
3 avehY REDERGE
4 HELZFED REOERSE RER)
5 PHEAS REDERGE EFR)
6 [FAhE RECERME (LBE)
7 oMHaT Y REOERSE (BHR)
8 BIER IFBROME
9 B/R BiA - KEBRORIE
10 #wh BA - KERHRO&TE
11 2E A - KERHRORE
12 i) BEA - KEBROME
13 N A - KERRORTE
14 =] BA - KERROGE
15 HFHBE BA - KERROGIE
16 EM8 S B AT O RiE
17 R 132 &5 B AT D &iE
18 FI=TF BB PO RE
19 FA=-Fx BB TSRO RE
20 b= ) BP0 RE
21 LA A BB T RE
22 BOE AXDZINRE GEX)
23 Eieit BXDZINGIE
24 TFFHS AARDZINZIE (KA
25 HSOVUE BADZINRIE
2 AYAY £+ BA®DZINRTE
21 T/ Ry BA®D LI MAE
28 £2ZCH INA T RHE (BBRRER)
29 [Fhem NS THRE BERRER)
30 AHDUV MY 2003 NAT)Y FSA4R
31 #H 20V Y 2005 N T ESAR
32 E K (ENER)
33 EiES B (BZXRIEE)
34 BG-1 YR GE (KD
35 REW HHMAE (R
36 XE1 5 FEEGIE (UMD
37 EXA/ETF EFmiE
38 BhEXR1E NERE RT7DT)
39 AREM NESE ET7CT)
40 Bl NERE ETCT)
4 5 23 5 NERE (ET7CT)
42 18 F38 NESE FEET7IT)
43 Silewah NERE FEET7CT)
44 Blue belle NEZE (TAUH)
45 Calrose NERE (TAUH)
46 Arborio NERE (12)7)
47 Sesia NEGE (12U7)
48 IR-8 SHERIE (EFERTZRAT)
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2. A REFRERICRHLET () EXX (B
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I 0Bz DN TZORIZ L, BT & 22K,
AR D L — L E o oY TV VR, B LI
LEMELTELEDTRLERD LS, $r7Lr—
AL (M1, K¥2),

3. A RHRDZHMN

A FH) « ZKAAL U TR L 48 SifEIC oW T,
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BB Uiz, BN EBRET + A7 LA ETIEKR
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Introduction

Animal vocalizations and sounds are probably one of
the most common ways that humans have historically
used to identify and locate many species important
for their survival. This ability obviously needs some
knowledge of the species in a particular habitat and an
awareness of the importance of natural sounds that is
both, culturally transmitted and experientially learned.
The ability to use the surrounding acoustic information
is not exclusive to man though. Many animal species
also eavesdrop and get advantage of other individuals’
or species’ communication (Fenton and Ratcliffe 2004,
Beecher et. al 2007), which results in a better adaptation
to their environment. In today’s human populations,
however, the adaptive value of natural sound awareness
may not be so important in urban areas, because nature
sounds are only a few compared to the amount of artificial
ones, such as traffic noise.

Nowadays there are reasons other than historical
ones to listen to wildlife and other nature sounds.
Sound therapy, for instance, which works by reducing
the contrast between tinnitus sounds and background

ones (Handscomb and McKinney, 2006), is increasingly

used in hospitals and public spaces around the world.
Recreational reasons include ecotouristic activities such
as bird watching, where practitioners take advantage
of their knowledge of bird songs to locate and identify
singing birds. Commercial reasons may also be linked to
ecotourism, as nature guides use their knowledge of the
natural sound environment in a profitable way. Likewise,
scientific reasons are highly diverse. Some scientists, for
instance, study animal vocalizations to understand human
language evolution (Aitchison, 2000), and others to
understand the origin and evolution of music (Tecumseh,
2006). The study of animal communication (animal and
human sound production and reception in general), is
an intense research subject that has been around for
nearly a century, and eventually led to the emergence
of bioacoustics, a cornerstone in our understanding and
appreciation of the natural environment.

During the past few centuries, our way of living
has been increasingly separating us from natural
sound sources, changing almost completely the sound
environment that used to be important for human
survival. This disconnection may affect our appreciation

of the natural environment as we stop feeling it, urging a

* Environmental Education Center, Miyagi University of Education (& 32 RS20 IR B 85 205 L se v % —)
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need for actions that could potentially reconnect us with
natural sounds, and create environmentally educated
citizens. In this sense, environmental education (EE from
here on) is a justifiable, although seldom recalled reason
to eavesdrop wildlife and nature sounds

Nowadays, more than 40% of East Asia’s population lives
in urban areas (MacDonald, 2010), and the urbanization
trend continues to increase. By 2050, the cities of the
world will swell by 3.2 billion people (Op. cit.). Children
growing in these environments will need many different
EE approaches, available in formal and informal
education, to be able to develop environmentally friendly
attitudes. The use of bioacoustics as a tool for EE can
be one of these approaches, providing the opportunity
to feel the natural sound environment, in contrast to the
unnatural sound settings of an urban area. However,
traditional EE programs focusing on wildlife have seldom
exploited the richness of the sound environment of
which animals are an important element. In a similar way,
despite the existence of bioacoustics resources in the
internet available to educators, quite few serious efforts
have been putted into the use of bioacoustics to foster
self-determined environmental behaviors. As a result,
while scientifically literate citizens may have a wide
knowledge of environmental issues, their knowledge
of wildlife sounds may remain limited, and their natural
sound awareness may not necessarily be as good as
desired.

In this paper we focus on bioacoustics as a potentially
important and powerful EE tool to promote environmentally
friendly attitudes. We aim at discussing some of the features
and outreach potentials of bioacoustics in EE, and provide
general considerations to develop an EE roadmap that

begins with a deep appreciation of the sound environment.

Bioacoustics as a scientific discipline
Bioacoustics is a cross-disciplinary science that

specifically investigates sound production and reception

in animals, including man, and a plethora of ecological,

social, and evolutionary aspects of animal sound-based

communication. It origins date back to the 1800s and
early 20 century, when methods existed for capturing
wildlife sounds (Pavan, 2008). However, bioacoustics
remained virtually unnoticed until practical recording and
analyzing tools became readily available to the scientific
community in mid 20 century (Op. cit.). In its early days,
research was hampered by technological constrains such
as the size of recording and storage devices as well as
their fragility. However, the so called digital revolution
has changed the way bioacoustics is done. Recent
advances in electronic and subsequent miniaturizations
of the equipments have paved the way for a bioacoustics
spread (Op. cit.). Nowadays, it is easy and relatively cheap
to obtain basic equipment for bioacoustical research, and
even powerful laptops can now be used in the field along
with high-end sound recorders and advanced software.
These new technologies have transformed the way in
witch sounds can be sampled, analyzed, stored, and

accessed.

Bioacoustics and EE

In the Internet, there is a plethora of resources with
wildlife sound recordings as a reference for educators
and researchers. The British Library Sound Archive, for
instance, has more than 150000 recordings of over 10000
species (http://www.bl.uk/reshelp/findhelprestype/sound/
wildsounds/wildlife.html). Likewise, sites such as Xeno-
Canto (http://www.xeno-canto.org/), and the Macaulau
Library (http://macaulaylibrary.org/index.do?lk =Ipro)
at the Cornell Laboratory of Ornithology, altogether
represent the world’s largest collection of animal sounds.
Resources for Japanese animals are also available, such as
the library for Japanese crickets and grasshoppers sounds
(http://www.nat-museum.sanda.hyogo.jp/wave/wav_Kkoroi.
html), and the site of the Japanese sicadas (http://vivace.
cs.kumamoto- u.ac.jp/song.html). These web resources
are readily available for educators to introduce the natural
sound environment to a target audience. However, they
do not constitute by themselves an EE resource. Sounds

presented in these sites are usually isolated, having no



reference to the environment the animals that produce
them live in, and in most cases fail to create a link
between the sound-source, the animal image, and the
function that such sounds do for the animal in question.
As a result, the connection between bioacoustics and EE
remains elusive.

In Japan, several facts favoring the use of bioacoustics
as an EE tool can be recognized (Fig. 1). The main
problems stem from the fact that wildlife visual materials
such as picture books and DVDs are very common, in
contrast to EE materials that exploit the auditory senses,
witch are almost inexistent. With a single exceptional
case (Oba, 2004) to the extent of our knowledge,
there is no current EE program that specifically uses
bioacoustics as a tool to address environmental issues in
Japan. The situation in other countries is more difficult
to assess given the lack of information. However, in a
thorough search on the internet we came across several
organizations that rely on bioacoustical information and
activities (such as listening to bird songs) in their EE
work. Nevertheless, their use of bioacoustics is very

limited, and is not central to their programs. In the
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above-mentioned Japanese experience (Op. cit.), a series
of courses to learn about the sound environment were
offered to parents and children. Sounds such as those
from birds, frogs, cicadas, crickets and bush crickets
were used for the training. For schoolteachers and local
nature guides, a special course on nature sounds and
basic bioacoustics research skills was also offered. These
experiences resulted in a positive reaction from local
citizens. However, it was evident that without a proper
educational and outreach strategy, the public will remain
difficult to reach (Oba, 2004). As a possible solution to
increase awareness, it was proposed to involve local
primary schools to promote the use of bioacoustics in the

curriculum (Op. cit.).

Bioacoustics in the school curriculum
Including a new subject in the school curriculum could
be a difficult task. Oba (2004) outlined the characteristics
of a learning program in formal education to listen to
nature sounds. He suggested that it should be a step-
by-step procedure, designed to cope with the different

stages of development and varying degrees of outdoor

-

“Z1N

EE-related facts
[ ] Wildlife visual materials such as books are very common.
[ ] Children have few field exercise opportunities

EE materials targeting the auditory senses are almost inexistent

~N

PLS

/ Teachers-related facts \ / Children-related facts \

? [ ] Cannot concentrate on listening for a long time and are

o Consider sounds attractive in Science education  (*)

(] Expect children to polish their senses and sensibility  (*)

(] Want children to realize de value and importance of quietness <:
)

(] Usually cannot help children identify nature sounds  (*)

Q Have no local nature sound references j Q Don’t know the value of quietness j

[ ] Don’t know what to do when teachers ask them to listen to

nature sounds  (*)

distracted by visual stimuli  (*)

[ ] Don’t know how to describe their sound perceptions  (*)

Figure 1 : Facts favoring the use of bioacoustics as an EE tool in Japan. Arrows indicate the direction in witch facts

affect each other. (¥) Oba (2004)
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experiences. This is an important consideration
from the cognitive development theory stand point
(Jacobson et al., 2007), as children go through different
developmental stages in which their capacity to acquire
certain knowledge, particularly putting abstract concepts
into practice, varies. Therefore, any EE program using
bioacoustics as a tool should be carefully planned and
adapted to the needs of each age group, going hand in
hand with other age related curricular activities in the
school. Animal sounds are attractive to children and
in some cases easy to learn and remember. However,
associating sounds with animals in the field when other
species sounds and undesirable noises abound, and relate
them to ecological and other environmental knowledge
could be very difficult for children under the age of 10 (fifth
grade) (Op. cit.).

Using bioacoustics to promote an environmentally
centered intention to act (IA) in school children

Oba (2004) has stressed that an EE program involving
bioacoustics must have a long-term perspective for the
6-year primary school curriculum, while offering practical
learning modules with several choices and variations to
fit in with daily teaching. These considerations, while
being critical in attaining an IA in school children, are
not necessarily enough. Other factors, recognized as
necessary for an EE to be successful in promoting
an IA in environmentally friendly ways, must be also
considered (see Darner, 2009), including: 1- Children
involved as active, rather than passive, participants in
learning process; 2- Formal EE preferred over informal
EE; 3- Longer EE programs; 4- Incorporation of
community wide efforts into classroom efforts; and 5-
Incorporation of action training in EE.

Bioacoustics offers many opportunity windows that
can be used to attain the above mentioned factors.
First, school children are not only to be introduced to
new nature sounds; they also produce sounds that can
be used as study materials. The fact that all individuals

have a different timbre when talking even if they

match the same pitches makes our voices to be unique.
This implies that active participation in an EE using
bioacoustics begins with the recognition of individuality
as an encouragement to investigate the world of sounds.
Second, bioacoustics can be incorporated into the
school curriculum as a complement to music education,
and reinforced in extracurricular activities available to
all grades. Third, given that noise contamination is a
common problem in all urban areas around the world, of
which Japan is no exception, community wide efforts to
reduce noises can be brought into the classroom through
activities such as the elaboration of neighborhood sound
maps, and the restoration of bird communities by setting
nest boxes in green areas and parks around the school.
These activities in turn serve as action training in EE
for children. The use of bioacoustics in EE to promote
self-determined proenvironmental behaviors should also
include ample opportunities for students to actively solve
environmental problems of their choice, and give them
the choice on how to act, rather than provide them with

instructions (Darner, 2009).

Promoting wildlife sound awareness and
conservation through bioacoustics in EE programs

It is often the case that animal sounds are the only
reference we have of a species occurrence in a particular
area. This is because most animals can usually be heard
before they could be seen, particularly in cluttered
environments such as different kinds of forests. This
is, of course, under the assumption that our hearing
perception and sound awareness is well developed. In
Japan, animal sounds such as those of cicadas and birds
are widely known. Cicadas sing so laud that they are
probably impossible to ignore. However, attractive as
they may be, there are many wildlife sounds that are
totally unknown or even unconsciously ignored. For
instance, in large urban areas of Japan such as Sendai city,
mating calls of the bat Nyctalus aviator can be heard even
around Sendai Station. It is a laud call that is emitted

several tens of meters above the ground (Fukui, 2009)



rendering visualization of the bat nearly impossible. For
this, its call has been coined as “nazo koe” or “mysterious
voice”. Nazo koe is probably one of the many examples
of wildlife sounds ignored due to people’s focus on
other sounds, such as traffic noise, or people’s failure
to notice different sounds, better translated as a lack of
sound awareness. By taking animal sounds as the unit
of attention, wildlife sound awareness as well as sound
pollution awareness are among the things that can be
achieved in a Bioacoustics-EE program.

The bioacoustic approach to EE also offers noticeable
perspectives on nature protection and conservation (Oba,
1999), by imposing the least cost and damage upon living
organisms in the processes of monitoring. It also offers
an important ecological viewpoint in the evaluation of
quietness, a concept that is usually difficult to perceive
by children living in urban areas. Likewise, this approach
offers unique opportunities to study very elusive, usually
endangered animals, in a noninvasive way. It also allows
extracting the information about complex biological
activities and different environmental phenomena from
the composition and delivery pattern of natural sounds

(0p. Cit.), with minimum impact to wildlife.

Outreach potential of bioacoustics in EE

The use of wildlife sounds to introduce school children
to the animals that produce them, as well as deepening
children’s knowledge of wildlife‘s environment,
ecological networks, threats, etc., has a high potential
to change children’s attitudes towards nature. There are
many potential activities in which children can engage
either at the classroom or in the field. The attractiveness
of wildlife sounds appeals to children’s imagination as
they try to guess how an animal may look like, how
it lives, and how it interacts with other organism and
the environment, while stimulating students to make
observations using the sense of hearing, rather than the
usual sense of sight.
As animals can be heard even if they are not seen, the

sense of success that children get after a field experience
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Figure 2: Graphical depictions of sounds are abstract, but
didactic representations that allow deft children to
“see” and appreciate the richness of the natural
sound environment.

hearing animal sounds should remain high, becoming a
source of inspiration and respect for nature. Moreover,
children with limited vision or even blind can fully
participate in EE activities involving animal sounds
such as nature walks. Likewise, children with mental
retardation, especially children with autism for who
sounds are especially attractive, would also benefit from
participating in this activities. At the same time, given
the positive (healing) effects that nature sounds have
on humans (Handscomb and McKinney, 2006), it is
possible to create relaxing environments at school with
the sounds to which children are introduced, extending
the influence of bioacoustics not only to the class hours
but to other recreational activities as well. In these
healing experiences, animal and nature sounds could
be purposely listened at for relaxation and appreciation
of the recreational value of nature. Similarly, because
special software allows us to visualize wildlife sounds (Fig.
2), even hearing impaired children can benefit from an
EE program based on animal vocalizations. Each sound
in nature will have a visual match that is both, fun to see

and play with.

Technical constrains

Although there is basic equipment for research
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Preparation Stage

-

Sound recording Sound edition

School coordination and
|:> activity planning

Sound library and
multimedia construction

ugs

Environmentally

friendly behavior

Adapting EE activities to handicap
children and including bioacoustics
in the school curriculum

Figure 3: Stages of a bioacoustic-EE program. In the implementation stage, EE activities should meet the different needs and
learning capabilities of children from grades 1 to 6, going from simple experiences such as feeling natural sounds and
understanding the urban way of life, to more complex experiences such as understanding the value of quietness and

care for nature. Continuous feedback between school and field experiences in the implementation of activities, and their

generalization to a wider audience (including handicap children), serves as a basis for including hioacoustics in the school

curriculum.

available in affordable prices, bioacoustics can be
technologically demanding, and in many cases a very
expensive science. As basic equipments we understand
a tape recorder and a PC for sound analysis. However,
wildlife sounds are not isolated, and usually recordings
are affected by noises other than the desirable animal
sound. Isolating an animal sound requires sophisticated
directional microphones, and posterior edition in
commonly expensive software. This also makes the
process of sound acquisition a time consuming endeavour.
Fortunately, once a wildlife sound library is completed,
sound reproduction and sonogram visualization can be
done with simple, free software available in the Internet,
such as Raven Lite (http://www.birds.cornell.edu/brp/
raven/RavenVersions.html#RavenLite).

A bioacoustics-EE program outline

A program focused on introducing school children to

animal sounds and vocalizations should pave the way for
teaching them more profound ecological concepts such as
habitat, niche, ecological interaction, food chain, behavior,
species conservation, and sustainable development.
However, the primary focus includes the realization of
the natural sound environment, and giving children an
opportunity to feel nature with their hearing senses, and
understand the value of quietness (Fig. 3). The program
should not be limited to wildlife sounds, as there are
many natural sounds that are part of the environment in
which animal live in. Furthermore, it should be designed
to also reach children that because of their disabilities are
often unable to participate in EE activities. The program
should also be implemented in rural and urban areas in
order to reach children with many different backgrounds.

Before any bioacoustics-EE program begins, natural

sounds should be thoroughly sampled and edited into a



sound library. The role of universities in this regard is
very important. Bioacoustics requires knowledge and
training, and in order to produce practical EE materials,
research has to take place. In areas such as Miyagi
Prefecture, where bioacoustics research is almost
inexistent, the basis for a bioacoustics-EE program
should begin with intense sound recording surveys.
Information qathered in these surveys should be used
to produce easy-to-use, readily available sound and
other multimedia materials. These materials in turn
can be used by primary schools to develop their own
bioacoustics-EE programs, under professional guidance.

The above mentioned considerations have several
implications for the implementation of bioacoustics-
EE programs in both, formal and informal education. In
general, this implementation can be achieved in several
stages of development (Fig. 3), which includes:

1 —Preparation stage: Animal and nature sound recordings
take place (field work) by bioacoustics professionals
based at universities or other research institutions.
A database is build, containing the recordings along
with a bank of related information that will be used
in EE activities.

2 —School engagement stage: Selected schools are
engaged in EE activities that will use the materials
prepared during the preparation stage.

3 —Generalization stage: The EE activities carried out
during the engagement stage are adapted to make
a general EE program based on animal and nature
sounds, applicable to both, normal children and those
with physical or mental disabilities. In this stage,
the longest one, feedback from activity experiences
is very important, and the basis for including
bioacoustics in the school curriculum should be

defined.

Conclusions
Bioacoustics provides a venue to experience

nature through the hearing senses, and offers ample
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opportunities for self —determined, environmentally
friendly behaviors to develop in school children. Its
outreach potentials goes beyond that of traditional EE
programs, by including children that because of their
physical or mental disabilities has been usally neglected.

For this potential to realize, however, the inclusion of
bioacoustics as an EE tool in formal education must be
attained. In Japan, conditions favoring this inclusion exist,
although it may take several years for it to take place.
This is because of the different stages of development
which a bioacoustics-EE program must go through in
order for it to be successful in fostering environmentally

centered IA in school children.
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Support for JOCV’s Environmental Education Work:

A Questionnaire Survey’s Results

Taiko YUSA, Lazaro Miguel ECHENIQUE-DIAZ, Takao WATANABE,
Chiemi SAITO and Takashi MURAMATSU

Abstract :

A questionnaire conceived to improve JOCV’s environmental education work, was

distributed to 84 volunteers in 40 countries. Results indicated the necessity for environmental

education support in the surveyed countries. However, only 23% of the volunteers have enough

materials to do their work. In Africa, 50% of the volunteers have no internet access compared to 10%

in Latin America. Twenty-eight percent of the volunteers think they lack training to do their work.

The used questionnaire allows the collection of a large body of information, and is recommended for

periodical surveys of JOCV’s at individual countries, by gender, year, and geographical region.
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Improving Environmental Education Materials for JOCV (Japan Overseas Cooperation Volunteers) :

Feedback from Experiences in Guatemala

Taiko YUSA, Lazaro Miguel ECHENIQUE-DIAZ and Takashi MURAMATSU

Abstract

In an attempt to improve JOCV’s contributions in environmental education, a project

from the Ministry of Education, Culture, Sports, Science and Technology, has been implemented.

The materials developed by the project, and the common problems affecting JOCV’s work, were

assessed in a survey carried out in Guatemala, Central America. Our results indicate that materials

developed by the project are equally adaptable to situations faced by the volunteers, and that JOCV’s

involvement in environmental education, regardless of their assigned roles, is a consequence of the

many environmental issues affecting the surveyed country.
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