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Annual Report of Pro Natura Foundation Japan vol. 27 (2018)
2nd International Program Grant

Strategy building and education in Japan toward wildlife conservation
of African tropical forest

NISHIHARA Tomoaki

Conservation issues of natural habitat and wildlife in Africa are mostly unknown in Japan, while many are deeply
related with Japanese. This project was aimed to establish how Japanese could contribute to this kind of conservation
issues. Through lectures and study meetings etc., the applicant explained that ivory from forest elephants living
African tropical forest have been preferred by Japanese ivory users in the history. Particularly the point was insisted
that this sort of ivory is essential to be used at the domain of Japanese traditional music instrument such as plectrum
of “Shamisen” and that we have to think about a balance between bio-diversity conservation including endangered
forest elephants and cultural preservation like Japanese traditional music and its related performances like “Kabuki”.
One of the potential solutions was also shown, a trial to produce new materials alternative to forest elephant ivory,
that have the same features. Concerning African Grey Parrots, the applicant spread out message that wild population
of those parrots have been significantly declined due to pet demand from the world including Japan, that its breeding
technique has not been developed matching to the pet demand, and finally that pet demand should be refrained until
new regulation system is established to avoid contamination of illegally-traded parrots. At the same time, the
applicant made leaflet about African Grey Parrots conservation education and spread them out to many people,
especially Japanese zoos, and also launched a crowd-funding to try to get donation for parrot releasing to the wild
after its confiscation from poachers. In addition, the applicant strengthened on the importance of conservation of
tropical forest where those wildlife species are living. One event with public people at the zoo was conducted to
create photobooks promoting much deeper understanding of forest conservation, especially the importance of FSC
certificates.

Keywords: Forest elephant, Ivory, African Grey Parrot, Pet, Forest, Republic of Congo

WCS (Wildlife Conservation Society) Congo program
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HBEDEZMHA L. 754 A2 Ml Se-Al
Sequence Alignment Program v1.d1. (Rambaut
1996) ZHW, Fv v TORS5NE COI (665
bp) M 5 RN 2 FAT LTz, BAG TRAT T,
MEGA 6.06 % AWz NI EB KU ML EIC K %
DT RN (Tamura et al. 2013) 35K T TCS
1.21 (Clement et al. 2000) 7\ 7z MP %I &
BZNTORAT 3y BT — TR (Templeton
etal. 1992) 1 X O AFEDOEMN X 7z 3L MM
DEARHIMIE DR Z A 7. £z, NJIET
{& Kimura 2-parameter distance I X D, ML LT
BRI NZRET TV (GTRHHG) XD %R
R 28T, SR OEFEMEE NI, ML %
TZNZ 10,000 @D T — kA KT TR
(Felsenstein 1985) H 5B H L7z, Root Zff i)
BIDONRELE LT, N TFRIRITClE e X
TR VIID N FHOBREIRE L. mikiNx
NTFREBIE NI ETELONET— ATy
TEZES BEIC, MLIETHEONET— R X
~Zw Tz SR TR U .

3. RN 4 T OBREE R i & B AR RN B9 % i

i

D ReExT) 7 NOBEE T L SRR R
CNETICHAT 3 VHREHIDERTE
9% 1 DOMRETY 7 EXEHNTICER
%2 D0RETY 7 T AR#EM (K6) Za%
i L, e ERE A AT E 2 (HAT 3
TR EREEA 2016). £ AN, WY
BIEEDOREBHRE I EN>THERWY. £
DO BRI K CIRERMY O RIEOEND T
HEHELEZADNS. £, ~EIHEEDD >
TS5 TRV DEL LT VDB RN &
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B6 AT 2 BBk
BREORET. & AMBHICIRE = h TV B AT HERO b
Y- TV 5.

LTHEFLNS. T T, ITNSDRENEN
BIARRNCHED IR B B A1 It 72 Ak A Tz

2) RETY THTORE - IWENYIB X UE
JSRL s/

B X 2 R NFHE K OO E ) 0O 0] 1 2
ENRSENE T LD, Tho OBk L &
DEHEMMNE L > TEZBHEE2TY T7HOY
ERT B e LB, BUIRTOYI<TY IR
VYV IOEEOFERZHE U, B
OFEREFRR UBICIE, WEERZZEE
£, GPS Ty b= Ahu v LR &
BRI E I Sl hiE SR SRt Uz,

4. 178 - MG HEIC B 9 5 15 5)

BIREYI O R RTEENCIE, REFIASEE sk,
HPFERE 72U TR <, ITBCR TR & i
NEE 7%, BUE, VYU TRIVIIO
RN, BREEA, BREE, wEh, BirKE
Y, RIRNAA8—2, HARF 3 DR
2, HARB#ES, W KF, KIRIFTTRY,
ERVOBERE EMEE L TEH SN TV
270, &0 aRlEEGEARIDS RO ENS. KT,
AR 2 T E R ORHIER R eI £
Etollds279, X0 —J@OEHEENCHD
HEREND 5.

ZTT, INLOUERZH LD, BIKH
RIEENE RN TREHR T 5.

l. ERELUER

1 MR T ORI - BHNCB T 505

D RABIC X3 Y A B X URERE
SAFAFHORZRHBLE L TENEET:
LA, KT TRENTVDE XL, AL L
INFIEE BR G THE Loy 1 XIChHE
HERLNEho D, Tuvasyry, £
WA TV BROREEA VT 5 2 752
X TIEHRICKRT A ZDVNE o Tz, ITh
LHpEA 27 TlE, RESDONTDEMNMLE
HXRTHhEDREN ST

X7z, KHBIK X3ROt SifbE T
ICE S R EHBOZCZHNTAERDK 8 TH
. TTOREINIEKIIC, XAE MNFER
AT EHERLUT, Bieeny a1y
T b Z TR B A RIS E HEDED -
Teo KOS, BEMEA 2T VR EA VT
FHZEBICIE, XAC RNFHELHRTHEE
AEIALNT, HEDONTGDEEREN S .
D ED 2 DOMERMNS, AFEOYHICEZ S
KHABL LT, BEMEFEICENTHWS LD
HEhEEoTz.
2) WHIATOHE L& L DBIfR

18 £ 2 COZKM FT, HhOHEE (2 i
W, 2R, 3 a3 EtRll, 4 el
TOHE% 16L8D /N5 10L14D IC& A T4 -
JEEE DBREFINIzE T, K9 DT —ZH
fFont. TORENS, D 28NS T
WKCHEZICKIET BT &, 2) ZTORIEDF
B2 090 2 g~ 3 EaiIc I D 2 %
EHEREEL KRBT L, 3) MAENEEA
EENGZVWBIE Y RO MR G A5 T &,
TEMNHLMNE RS T. T27ZL, 20Oy >
Wi oicT D, SHEOBINEEBD
KoOoNs. iz, BEEDPGHNYRZHLE
¥3E, BIECMEETESRRLENSLINT
EHHIAL TS (T—2IEKIR).
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(mm)

=
o

o B N W A U O N ® ©
)

: O
. I
I I |
RRERNF EQvaqoyYy REA7Y BBV BRERKZ)
(%) (%) (%)

7 AR K 28HDKY 1 X, 23 °C, 16L8D FIC LK 281E. ERRICHWZRABEU N4 Eavary sy (=
20), RWIEA VT Y (n=19), JHEEFEA VT Y (a=19), BRE (0=20). MEXICFEEFO DX AL FNFE (0
=14) ZAfA]. HEES S 71T, ERERIPSEERE2RT. FIREICK DS, (e CF) @ ¥ p<0.01.

(Days)

T |
1 l 1
| i
RAEAE YUY REATY BEEATY ®=

(%) [€:2:9)

X8 MHEICK 2RO St E TORENEL 23 °C, 16L8D FIC X AHE. FHEKICHWIAAHEIZL R 4fi:€ay
a4y (=17, EBREA TV (n=16), TEEEA VT Y (h=16), BT (h=18). HMEXICTEAFED—DX
RERNFEE (n=14) 2. WSS 73S0, FERPIIEEREZRT. FREICKDSEOH. (g Cr) @ *

P<0.05, “*P<0.01.

(B8

3) BESTEO T

~

~

LA

= 3EEZ CRIE)

A
I x

25 2k 3T 3k 4
9 YHROBIHICET % HE L% - JEBL OB

BN EMHIBHL TOED, i TER Lm

HIEDRBRD S EOET LIHHETOME  HETH TR ZNNT, fEkoRpEE
HBDOREEDENEREABDOENCHRE:  SWEHIC K2 /51E UHE TOEFR 20 % FifR)

333



LldRE2 M5 LIEZMITURE, £10K
I ICAEFFBIC K 2ok, DFD
EIFRIE 81 %, HHEEE TOEFRIE 5T %
T, WINERPEETHEIRLETOAFHRE LA
D, FHCAEEEEREROEFZLIIMD TEWNT
EMVHIBH Uz, TOH LW, 5%
RAEBITHD THIETERICED 5 5.

4) RIRIC X B IO 2

It 2 HHOWE & 6 HHDZ 5 °C, 10 °C
15 COEBRKICEE LT, 7 HEOGRLEEE,
25 CTHEE LU TIEAND BT T 5 H
X 10 TH 5. U2 TIWERRRDDIRND, D
< s 10 CUURT 7 HE OB, Wk
#%2HHE 6 HHOWOMTE®, ZDD) R
INHBHT EHHLh LIRS, RO R T
KOV R TRITd 2 2 &M, 5%
WEETZHSTLBTHAD.

2. L FENTIC B9 2 WFE

mtDNA O COI FEIKIC I D72 59 7R AT
KX OBOENRMBAX 11 THS. £k,
DB LT HRN DT R A T2y b T —
JEMBELTWS KR, K11lc&s &,
VIR IRYVYIZHMDS B, HAMEAE
il L B2 A THEIZHERRE L LOREN
c— /T, BB OSFFEMINEDD
HIRMRE L HaEh, BAREAS ifEE G E
ICNTELT 2 RERDME DN,

H AR (& 45 df ff O 5 15 7E 10 KX RRR T
PAEROBIEEAR (A~E) 83D TIN
TH—DOI Ay RYTNTORA T THERE
NTWVWBT AL LIS T2, KTz, HARMRE
A EEER I v R—EONTOZ AT
EEEZRY, JEHONT TR A T RO EH
RENTz. —JTC, TOXEED HALREA HFE
BB LB RDERTH B LS
BEONEER (02%) 185Nz, hidk
Fe7e /v U CmERREDN 0 X 7o i3 A st A

UTHRHAD D R DRV T E A S N 5.

HAREA M GEHEOI o> FU 77N
TuA TG TN %755, WA,
WIZIEFR— DA E R TEEL LA ROEE
DBEENAER LI ENEEE A%, mfifEEO
RERERE R T UL, BB S
ICKE LR 2N ZDEENS T & oA,
BIEH O Hm g B S N5 EE i
W2 KB L 7% & ONHIRT 2ETH 5.
ZOis, IRFAIC S BIHLE Hoh
ZIRAD ML T o 72855, S FEMAREC
BB MR 2 C L L EEE TFRO—
DELTEADBNS. /2L, FERBroBA
REICBI U CEIZMICEE SN 28 0D % ATRE
HEHb, TNLHOMTEFHMZFHENLE
5%, BRRMIEBETIE, ZIFH—DFEHT
Bonlz 8 fEDHIC 4 DDNTTORA THE
I b, EIENZEREEE Rz
NTVWBXIICHZS.

2 ¥ YR —ED/E A A TR HAE A T
RO BERE L R 2 D KENT
EWHIH LUz, AFD 2 A etz 4 > R
Ty LMAET, Sy rxv—LikEET 5. F
NN DR E LT R AT AIZE it
3, HHEZRTTHE D, 81, \XhF
LAEERZ L CHA (RS Lo 7o KRENFE
KA 2 eD, B2 A THMIITED D
2 Hifd & IS BRI & R & < Bl &
NTVRIREENE Z 5ND. KREROFES
W& 5T 8T, PRI ENERE 21T
HSTEEEILNS.

mtDNA IZB L C—EDRAENELENIZE D
D, 1% DNA OB F IS DV TIZE R DR
BTNV ONE, BARE, TIA—0D
TRy F VIR RN S LIS T
ENTEIRho Tz, 20D, SEIMHTE
75M 5 7o #% DNA OBEGAI O IR - fifiilc K
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£1 B BHEEE TOBZLYROM 2 LIKIC X B LR TOAMAR

&5 BEAHRY  EEH EBE
YA (£ E£AF) 16 13 81%
YBCHEERSHE) 14 8 57%

100%
90%
80%
70%
60%
50%
40%
30%
20%

10% 1—

0%

10 ORI K 55

Ly1106 (©)
Ly1o7 ®
Ly1105 (©)
Ly1095
Ly1094 .
— Tsushima
Ly1093
Ly1103 (A)
Ly1091
oer| [Ly1082 SV
=04
Ly1104 (B) F e
3w
‘|Ly1149 i
R
=R
Ly1150 gy
99/100| | Ly1153 Taiwan ?’,:{'
B 2
[ Ly1154 =
Ly1156
Ly1117
99/99
Lyt151 Taiwan
Ly1155
Ly1063
Ly1060
897100 Myanmar
Ly1061
Ly1062
ot
Ly1076 2 :{
3
997100 Ly1074 S ¥
T2
99/99 Ly1108 gr';
N.zalmora t}“j?TEVVVE \:"L Z
(Neopithecops zalmora) ’I‘
001 Z

11 WYY IRY YD (Pithecops fulgens) D53 Tk, #IEIEI F a2 FU 7 DNA D COI (665 bp) IZHEDNT NI
HIC K OREEE. SROBIEE NI () EMLE () IC&3 T — M AT THT, 50% L EDEOBBERENTVS.

335



DRSO U, BAREN 7238 AR
LAV T ORMENTP 1y b T —F fiigh 72 e
ZRENDHD. TDX D ICARDBRIIGEZ
WSS LEN5, BRI X5 EEOK
NeMA % b DEIE)iEZMFEL, REDT
SO FEAHRSE I Lie T — X 28R L
TWRETHSS.

3. BN OR 2 T OBEER i & U7 E RIS B S %

i

D R 7 NOBEE T & BRI

ST F g VRS, REACHmIL
T, INXTIC3DDRELY 7 TRIEEINT
W5 A iREMNN T OBRET R 217> 7. FRIC
A EED—E D S TG TIE I RAEY N
LRgWNT s, BAEMINTOINKREYI DR
EEFMNICIT> T2 (K 12).

FRE A HTRIC K 2 5 5 KOG - FEDND
oA T 5720, EIXAEVRESHAT 3
TR EDEIMAE TE TlEERADY)
Rz BRETREi U 72 > A B EM N O BB U 72
(K 13). REFTEZRY VI EMEL, C
DFERZ RIRIND, S1ROBKNEEZE S
MRS 5.

il E LT, e 7 0—D THE
ANEABEOHPED AL > T2 H, WEHDHA
FavHEREMEOREICK S &, TOERE

M1 RETY T ATON

AREOZWAR I X 2 & EKR0H LW, 7€
DEIBERBOKRKERETH ST EMNHIHL
fo. YHEFICKOMEIERDSRNEEL T
WAHH, TOF 3 VHRAEING S &, EHW
WKHEXRIMBINS2DEEZAONS. 7
DIz, AFEORBIIIHEETY 7 NOREYD
ZERME, OV TRIEER R SADZ Rk 25
BIEBTENRAEFAS.
2) RETY THTORE - WERYIB X UTE
BB

SACIES SPSI2B o 17 ivais e R o v s AN fua o
4 EFHE L. 2D BXAE FANFRE
BNEDOM o TGNE 4 Hk, 7V T NFREE
MEHENANE 1 ificiE -7z, 272 L,
T 1 A AR - T HEEARRES 21T
I REZEGT, @& 30 ecm L EDT YT NF 48
P& X AE FNF 185 BROKBEE Z Bk (X
149) LTHED, SHBOBEBHPDY T TR
VY IOFEAORMME LTI TE
5.

ek, VIR ITRY VY I MRS
RHMNOME R X ThHh BT Lhd, REGD
HiE 2 &3 E U 7nohd 5 4 B oD BR B R fi 7 3t
BB LT, AHOBNRE LRI - KELD
HAF RT3 C LSS OEE G HET
HA5.

TR BRI U T IR B A K B BT
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W14 SEOHETHR L RE Y7 ¥ KBS

4. 17 - HiGHHEIC B % 16 )
6+7HICK1EITD, MEICTRES, E
MU, ST, JENIXKAEYIE, R SA A —
7, AART a VEREWE, R, KERATF
IR, HAREIEZOREZERGIC K B0
ZEF, BURESHBORRTAITEE LAV

1iolz. T, 2 HICEERNNA AI8—71C
TEEz2Rf L, HREIE U CORED R OE
B E D Tz,

Bt T OAFEOIR A BT 2 5 8 ik E O
—RE LT, 10 HITEHARBH S DM,
BRiE, oHET, ESZRKAEED, H THE
KA THIE E NI AR DREA 2 Hi ot /ey
FENZE Uz (1% 2018b). T DM HGE
WRTEED FFbh (K15, HuoTiERy
WKHEHES N COX S HIEB 2L 5 2 & T,
FHEEANDEIRBE W LEBOERICLEHI L
TW5.

IV. iEF

AW D ZI1CHIz0, B BEEAICE
VIURTIRY VY IONDTOLEEREERNT
BREERBIHOBIRICOWT TRV 2. # -
B 53 S S 35 K O LR ECREIR 1S R S oD ff
YIS U CTRER 727 RONA Ao T2, FiiHh
2 5 3 R F ORREGET AT (No. 1181548)

GmE & = = Pl
v %
g =g
z D
? 7
: g =
RD OB E 8N SR/
5 il N
CroRER CUloaz u B
< Yz mHE L S
3 S B D
< % ow U EDH 2 %
& WA DT T E i
g e ) 53
& D E&EN <
- EDT RAN
e o <

o
=
S

IO | SRESETHIORE | BOM ouivo~—ZFHIR:

‘E' WO OHF R SR | ACHESHNN—

ot | AR FHAA TN, | KERMmRT L A>oro—

SERIZES NSO | MBS G MbEHh s

S| SISO | Fu IO
SICEFA | S A RNUOT AN

FTCTINC IRRIT | FRSEN SRR | MR3oT a3 L
RBICHUACTHE S0 | CBORTIkN St

NISMRAT o WABE | FHEESEWE SRS | BT SEF UKD
SOIRIE M L CHRAITS | ESMMETRERE | M @IS
| B STONEMmRET S | SMSHTITUSHE L0

ORISR SN | — RO ot oS | SEATDEETR A 2 $u WORS MO
B BHSM-GRA | CRtbckNag LASESH

1| O ANIBREACT | SFSOMSMOSTOCTR | HHS /eI | I AT AT

PESE~SENEN ¢ > | NHRCANE offtuir i
| CTBRE SER| S SSEACORTIHE S

T ORISR ER | SHEHECHIHOS 0k
REFHEEOBEENT ClE | CIHPADT ort SOk

a+ EF SHCBRSCHT | I HTHRESET L | NI OSN-O

H

H

g

=S

&

2

=

& S

) L
X 15 % W&;@%J V’\U)//“?'?7ﬂ‘\‘/‘/‘/‘*ﬁ
AZGWICBES 250 (Fiekii 2017 47 11 A 11 HAD
ZEWEZ, ERVOSEERBIT (—#) H

IREREEITZ 2 v 2 —iciE, HED 54 RINst
DR IR EIEE T T REV TS, Ez,
BCRO— R BB O 4 B IME B HEE T 7 )L
FEBIOREEHFEICK DI 28 TR
NIEEDTHB. &K - FEKITLEK D BILz
HLESS.
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Annual Report of Pro Natura Foundation Japan vol. 27 (2018)

2nd Academic Association Grant

Study on in-situ and ex-situ conservation of Pithecops fulgens
tsushimanus, the most critically endangered butterfly in Japan

YAGO Masaya, HIRAI Norio, OZAWA Hideyuki, SASAKI Kimitaka,
TANIO Takashi, ITO Hayato, NAKAMURA Yasuhiro,
NAGAHATA Yoshiyuki, MIZUOCHI Nagisa, SEKINE Masashi,
SHINGU Shusaku, KUSUMEKI Daigoro, ITO Masao,

HSU Yu-Feng and SATO Naoto

The lycaenid butterfly, Pithecops fulgens tsushimanus Shirozu and Urata, 1957, is distributed only in Tsushima
Island. In recent years, however, this species has become the most critically endangered of Japanese butterflies due
to the impact on its habitats of overbrowsing by Sika deer. We addressed the following four tasks in order to
conserve and increase the population of the endangered species: a) more effective captive breeding under artificial
conditions; b) population genetic analyses; ¢) environmental reconstruction and reintroduction; d) collaborative
conservation activities carried out by government and local administrations alongside local communities. As a result,
the study on captive breeding produced significant achievements, particularly in experiments on overwintering and
alternative hostplants. The genetic analyses showed that the populations in Japan, China and Taiwan are
phylogenetically quite distant from the nominotypical subspecies in Myanmar. This genetic difference may indicate
that the two clusters most likely could not interbreed with each other and that the Japanese and its adjacent
populations are considered as a species distinct from P. fulgens. In the in-situ conservation, breeding individuals
were released in the wild. However, it was difficult to stably maintain the reintroduced population for various
reasons. In the conservation activities among governments and local communities, liaison meetings were held by
several parties from faculties, societies and zoos. Moreover, four specimens of P. fulgens were donated to a local
elementary and junior high school under the joint signatures of the parties, so this activity contributed to education
and enlightenment in conservation of the species.

Keywords: Overbrowsing by Sika deer, Captive breeding, National Endangered Species of Wild Fauna and Flora,

Reintroduction, Environmental restoration, Biodiversity conservation

The Nature Conservation Committee, The Lepidopterological Society of Japan
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E2HEENTOY S LICEY 28I

B A3 A DM F =710 2 W) [ O Bt i A 15 8

HF A= U HEE RS
FIHET « AAE - AUSEASE - mhE ME - JITRGER -
B IAIS= T WIHET— LT

LU RWID 2 A LA BT BB 2 ENIC & 5 X 2708, KELYFEIC & 2 /KE R
Ziiote. BRYAINN—=TNZHRNZ M, T/, FEEdloKEE, O GEHEED, HEE, K
A EYE 7 & DB b%afé M TRIFCHS. KEEMBEL, BHEICXZKERER, T
NBMEETHORFENE <, HER CNEEZEE) & & IqT 5 MIDKERHE % L LTENZS
HTHha. TZiZL, Eﬁ%ﬂkﬁﬁf@ BHOPUER, BES—AVICHRZILEH>T, HTL
L2 K DRI TE B DI TR, KEAVAEIZE~FIIHT TTI OB K. KEEY OIS -
FEI IS, PERBamEie Flv iz, SEEEOWM)IDK LKEEYCE N, & SICEMBITRE T 22 LT
BRBPAHOMm B R TE .

F=U— R IDKE, KAEAEY, EEE, BEEE, L, MR

. HEDERELIUEN FINEEFFERZE DD TOKENRBIFTHB T &
BREIAX AR A= (LT, EFY R, BRI S B/KRRICHEZ I S T & DV
F8=2) &, EHREHES - EF RSO
HICH D, B 248 EF 0 A— L e
MIAN=TICEEESN TS (K1),
IR OBHRMEIL 83 % TRE 1 i TH S,
ZTDIH 65 % 2 NTMNEDHTVS. 1960 ~
1980 4EEENC RHAR & N7z SHEER PR D IR FE DN HE AL
THH, RHKEOFAESR, W\ EICD
WCHIE(E R SRENM RSN TS, £z,
AT 2 I L AEIC K 2 AFORME
N, BROFRPEETHLEZLNTVD
FRIAN—TTIE, B (015 FE) H
BNz 7 s o LSBT 2Bz 3213, 2016
IR ONVEERET) & eIk
BOREEB Aoz, ZTOME, EFHAO R ERUERIE S e ]

2018. 6.29 %Z{}  2018.12.20 [
TP AR WA T — LA 2 S— CEFRIS) © FE R, PR, NVERUE, ARSE, KRR, 5 RIBGME T
ERAE, ElEMe T LB HE, DIINNBEME T ELE8E, AT GRERE, W)IIEYmZRE)
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EDHIRETE->THEDLT, FFOREEREIC
omfﬁﬂ%mﬂmjé%ﬁﬁ%a
FEAIRANTIEBAC, KAEYREICE &<
TZKE DFHI )i BHF7EMN DB T
TbhTwa (Fk ziX, Kb - higk 2013 ;
TLIENED 2014 5 FF EIE 2015). ABFFRIC I
TEIKEEYEREZ RO E LIcW)IKEE= 4
U VTR, BRI 8— 7 NOW ) [tk o
BRESAHI 2175 .

Il. BRITHU DR

FEIRERER, B REOREME [
FIAOMFIA =T ICEEEN TS (Z
Fiiic—% K. EF YA —=7 020
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Annual Report of Pro Natura Foundation Japan vol. 27 (2018)
2nd International Program Grant

River environmental research in Muroto UNESCO Global Geopark

WADA Koji, NAKAMURA Yugo, SENTO Azumi, TAKAHASHI Yui,
KAWAGOE Keita and Muroto Geopark River Investigation Team

Our project has established an investigation system for the river environment in Muroto UNESCO Global
Geopark operated by local people and students with geopark staff. This investigation system includes a method of
evaluating turbidity of river by water transparency and biological water quality assessment based on
macroinvertebrate communities. Water quality was investigated in three rivers, Hane River, Higashinokawa River,
and Sakihama River, with elementary school students since 2016. Students collect aquatic insects from the river bed
and identify species by a portable microscope. This research has found Muroto rivers to be very high quality.
Students enjyoed participating in this investigation projyect, and it provided them with a vital opportunity to learn
about their local environment while having fun.

Keywords: River water quality, Macroinvertebrate, Water transparency, Environmental study, Elementary school

students, Local people

Muroto Geopark Promotion Committee

348



ETIRERAE D) B B R R 5 3 vol. 27 (2018)

E2HEENTOY S LICEY 28I

Lt oD 100 FFE=R Y V5

[HEFUEE ALt T FRE =2 YV THER

FREEET " - AR CIHETER ? - i

e BT 12 E A 1 S

FRERIR * « MRACIL © « PRIERS T« A 1% fh Ea -

—+ 10,
PIARY

Hil

FIALR - AT - AFHL"

F b L T S A OISR IS 0 A1 S 2 BRI T DRSS DS 75 % 3 DD R A TD T FIIZDNT, B
REEHEHNCHT 2 E= 2D VT RIToT05. T, MIEE, HERRS VT 0 7RPERT VT o«
TIEDITONTED 2018 FET 20 FEH E 5%, 2017 FEHF, TNFETOMEOH &I, ko 10 —
20 DR RHIEAE DTz dIC, BMOBEH, T2V Y7V 1 b0, =X 2 IShEingH
& LIz PR 21107z, Elz, —RITTRANOT7 I MU —=F& LT, HART v 7OMERK, 20 8FEL &R

VAR LO#EfFRTITo I,

3DDT G, RABEEETRADENG LWVWS X5RT LidH BN, NMEOBIARNKET S L
Z&D, ZODDHON, BkE LTEID U OMOBRERIIREE>TWD. 2L, Bl 20
FEETHFOREMERZ 1 HULAIELS, TRUCKZEEDHEGEEh o7t LidVARY. 5BETS5 L

iz RIICE=2) 7 L T S RENDH 5.

F—U— B SGERE, 20 B4, FRMEIE, miRZSm

|, HREER®SLMTIMEZ 2V ITHRE
ROBE

FhLhiE 1993 RIS A IEPEICHRE &
N, F OB o LR e A
(LUF THkR 2, BREEE, MIET, 5K,
FREHIRIC KD 1995 780, 2010 A 51F, Hh
JCHETR DA T — "= LTS Mo T
WA, Eflig, 2EERICHI MR TE
—— T T MERRRNM L ETRE O BT
HBW, FTOEZXZ) VITFEERORD, R
BARTPREICK S [ Lt i S e s o #R A
HRERRRDIZODEZRY) VI THEDML &
IIREBDOMAIH & D172 K % 72 b DFRNE

HC RIS B W22 HY 1998 ~ 2002 FEREEICFTHN
1999 EED B T FMOE=ZZ Y VBB EN
7z.

UL, COMETEETELEBICEZRY
YITHERBME NN E WS IRIICE S .
ZT T, TOMFICSIML TOIZEE DL
Lz, HOTHROW 21T, THREE
Feflt 7 e =20 > JHas LR, #
B ZRER Uz, AERIE, wies (%
RRE, BALKYE, RREHIRATRYE, ShETKY,
RBHBNRAEE), H/RR, PO
RRI V747, EEIERRPEOEERT
T4 TIBMML, ZOHBRENL DO DOTEHIBIK

1OmBF T AR S 2: NPOBRE  3: f O HhERERBE WISl
BERY 9 MIAEESTER 100 0GR 11 dbimE R
2018.6.28 2Zfif  2018. 12.20 2B

4: BhRITRCE 5: RRHVRALRS: 60 RIHIT  7: BERRY 8: RE

349



BRI1 Er o R b £ = 2 U > 71~ o
RO, TV RN B (PR (R
HIBOKAME £ 5).

EZFIEND, HEX2,000 %L EORT VT ¢
THINCE O TFHMOE=2) v T RiHkEL,
2018 FETH & 9 L 20FHICKRS. ThHEDE
R VTRERIE, 2010 FICHRE S Nz E A
(L FLE IR P R B R 0E= 2 ) VT 5]
EOHICEMEMTFENTEY, HEREE
ToTW05%. RIPEEEROE=ZY VT EHHE O
hTE, ROEMT, hOLELTTITbNTY
BEZRZVVITOUEDTHO, EEEEHRE
HELET TV,

. EZ2) VT DEREABEINDIHF
SMZEF > ) F RN T FHRADOEET
WIWFZE T, 2100 BN #f Lt o KR 7y
W7 FDamEEN NS LS THlE D
%. FEBIC, T OHUBOF KGRI 1980 4
TAHAEDERNO0S5 CERLTWRIED, FEHER
B LICBEEhAALNTVS. Xz, 2016
FERFICHID THED ERE FET 552, K
RZEFOEIIVEE IR D DDH 5.

—75, BALHFIC I % =R Y Ok

RKEETEITHELZ->TEHD, 2016 FiciF
EEMETE YD TRE SNz, TEE o0
R T2nED T B DD, FEYO BIREBIZE
R EFEORMRNDL B E T ENSREEICL
ZAMREMEIZ V. LIeh > T, £t% 10 — 20 4F
id, KeZbcd, YHRETEEEAZL
MEC B RN E L, =2 YT oEHE N
BARELZS>TWVS.

THLIE 2N B R LS AR EEZ S
TeDICE=Z2Y VJIZEETHD, LODIFA
Frt@E oM T & 5 MFLEE LT, —
R EIITBINL T, ThbDIRIHPZ D
ANE 2T 2 ENEE L.

WHERTEIOXS> HHME#ZE - T,
1999 FEICE =2 Y V TIHENEE > TLOK,
2016 FEE T 18 4ER (19 [0) DE=XY V%
MR LT & e, B2 VT ORRIE, 1)
W4 FEOT— 2 SBURZHT LIzt D2
i LCE eBiiEh (PFEEh 2003),
10 FHOTF—22MEHFICK LS (HhLt
TIFHREZZY VTHES 2009), 10 FEOR
RYVRIY LML T RICA L. £
Tz, 2010 SRS HML DRI AR B BRI E
N, BE=ZVVIEHENRESNIBICE, Z
DEZZY VT IEEO—B L U TIERIThiED
Fon, MEREEERICELTEZ XY VT
MR ZmE L TE .

UL, Bt oEFICHES EH, ShnEo
OV AT ¢ 78 R— F SR E LTHS
K55 TV3ED, —MRiiRADHEROY &%
T BICHESD B BN & I > TV 5.

. EEDERF

Pbnc s, GHEEOEBOHEZT
DX ITEDT.

D 7 HROBEICET B E= XY 2 TIHED
LTy

350



2) XD 10 — 20 ED MG E
EAE LT O s
EZXY VTV A O
XY Y ITBIEOILK

3) —fRRADT Y Y —F
HART T« iEH
20 ARy VR YT LOYEf

V. SEFER
1. BE=Z Y V7o 92k
6H23—24H VHX—+Y—FRkrIvS

Fo w7, AR B E O R E,
B BBITICRd 525k, A RT v o

ERRICBE 3 2 2k DBfE 21 %5
7H28—29H VUX—+«Y—=RkrIvS
NAPI DAL 16 2420

8H25 —27H X7 5H 41 MBS
MOTHELIHZM -9 HDE= XY
VU IMEOHE 6 BB
9H7—10H E=&VYVF#HE (&K,
B’A, 4, U9, JBR VE——
R ~Zy TNEDORILD, 775891
MCBFBZHOFITBIEL 3252 Mm(X2)

WH6—7H VE—-+-Y—KRrIv TN
AYIOEIN 14 4200
1nMH1—3H VRE—ev—=RbrIv7

WAPIOBEIIL, b F oy TR, s -
HART T« VURITLICHET BR
3355

1H27—28H #z, YURIYTLEBX
UHA RTw ZICBd Bk 35 4200

K2 E=2V)YVTESEHE (2018 4F9 H)

2. ERPEBL L b

B2 VIEENE, 6 A S 10 HE Tal
13 HEDN 89 DB N7z 2 C, NERICHEZ
152 TER. VE—FTF v TONEYI
BLTIE, #lglizbess- i - FricnikL,
HEREEZEI L. BAHTHET—2DAT)
BT L, BHERHMTbNTV5.
TRV THREROMRET O—FIC DN T,
WEAERE D7 — 2 %2 W TR i@t 217> T
W3, BIZIE 9 HICHEFEEDORET—%, ¥ —
FEIyTolErr—2, U1 MEOMKS:
T — AT DUNTRNT U 7oAt S 72 e Lt T 58
FEHN R AR BRI LTz,
3. TRE) DAk D fisi

D B O HT
EFHEDHIEIC R T, ATy b O
WIOEHF DD, HizITiATEDEOHIEREA
Ule. F7e, ZRMERDTZD, (AEOMEhN
HHPRETH >, TRX—V o —F v b,
NF AT L—, AT L—REIIBALMERAL
TWV5.

2) BEZZY VTYA N OES

PET Ty FOFOITBELICDWTIE, 8
HE 9 AITIEN 16 NDMEEZTT-> T2 (K3).
CNETOMEET, 3914 (BR, 7377,
YFEAFOSIED 24~ (BRBIUTI<T

351



RI3 MBI L

FHA ) DVTEK T L. Hhahrs—
TNV F ZFY A MOV TIE, FizBilE
THWALZZE DD, KRRSINEDTEICKD
BEHEENTE b oo, RAERIFHE I
s TETHS.

3) BEZRY VITBIEDIK

SAERE, B2 ) YV TRESIELEN 97 A
O, FlEBmE X 21 NTHoTM, Z0D
RKPFGKAZEBLXORZGRETH -T2 e,
HiizlashnE e FET 272 TEHMLM (%
DHUIETD) TIHMEZZY ¥ THENDIH
W ZVERR L TR O AT A RLXLT
THEHEREREBORT V7 ¢ 7R EAND
BfiziTolz b Th, BTHOBIMMH STz
4) TFMOBRATA KT 7 OIERB X TIA
e
EZR)VITBMEN D SEAECTVDH
L B 2 RER Z IR L, 40 fZ3EA T2,
ZNDBITIRA B D EAFRRZ FHEZNE TH
HLU, BEINIZ29DQ&AICE D= HA R
T 7L, 3 HRICHEITLE (K4).

VURTTLITOWTIE, BREEE, RO,
HRARRZR E L OFEEZITY, 2018 4F 10 AT
B ERE, O A LHEE 25 JHF

Bl Q&A

~HBESNEXS 19 Ok~

M4 RLEAART
SLRMTEDIENTITS T EIE LTz,

V. EZ2UVTEROBE
1L.EZXVVTY AL
HEZOE= X)) VT, 3hFT (K5 T
TN THED, WITNEZOHFHEEH L&EF
FUTHB. UL, THHORNIETZFNETN
EoTW5. FEEOEmWEBREY A ML, Eff1
mZHA B KEOT I NI EAHZ T, %
NODKIELIZDEINTZD 35T & TIKRS N
T F v v 782 <, MNETF P59 RK
AENIERICBILL TV S, TN IR,
HIEEDREECH B 77 T A ME, dioih
WOHEICHIL LIz EEZA OGNS —FHRDXS
BEROZ A>Tz & d, Bhad o, #
JRIEARATED20h, F <P REAIZD
B, IREBEEOENY S X E GRAID YA
M & HASHE O 7' ik & U TR 2 ARk
T, MOBIARD S KROBARZ G R, Fo <Y
RIERBHRNOIAZ XTI C THEN D 5.
2.8=%) VJHEH
AT, 3HIESICH 1 ha DFEEI R T —
FeEl, HCHEEIKDOWTEZZY VTL
TW5 (E1D. ZNZFhod 1 b THiEilE

352



A O S AMTbh, KRR (iR, HOKR LR
mE'iJJEﬁ}:?i, N R BEIEATED, MR b R

V)

620 masi’ &1 e T MLHZ T ENTES.
A N B2, 7D & LT BIAREDIED € = 4
S NN Ll vy rEnTsh, MEEER, 50 om AlEO
=N\ FE, WS om UFOIEA, ZhE b AEW
ZACSENSSYa AT E, BT 2T BT =4 )
| ,Q;;a%);;,*ﬂ;i»; VIITED &SI ENTING.
[{[ A \Zsmasd ~EZM(1( (G5 3. o
2 NS NN (1 ey 3DDEZRY VIPA ME, Z ORI
I T pmseRm LT, 2 oM HEIcA X mE
| MASNII=EY wss.
SNV SN AT A MERDT ALV EDD, TF0
~ N N mEsEC, TS - BRI
= e S EMICEL. CHUSHLTYFAE GREID
N/ ) §§%§§;¢{Zk*‘ 3‘1 Yo T, TFEHINEED B AV EAE T

Ny L LMOSIELTED, MR T Ok

=V , IREEELTVREERB. 7T T4 M,
K5 £=&UYTHA hOfiE HIEDHERIC K O, HE OO L Z5 T
#£1 E-RUVYEH

BEER BsAE BN EERE
HEFHE BEBOH 1999 Tha 7O yR3EA(HRENAE. MELSE. BELEE)

s BB
AR B 1999- HEEZSemil EOHKRERR

MEER(EE). B

& (—EOHEAK)

ER B 2000- E30cmil k. 2x5m#x 10@/7ovk

MEEE. 55(EE)
4 B 2000- FTARATORE. 2X5m#Ex10@/7avk

BAER. BE(RELEDH), £TF(EBE)
=4 BE 1999- EXx30cmskE. 1 x 1m# x40E/7FOvk

B ()
B2 EE0OH#EH 1999- 0.5m2M L —FhSwF x 20/ 7Ok

1/ AT EIZENR. 514

ETHOEE 3. SR, LIV, f#2) Y5—8
e SEE(Z1[E] 2000, 20054, £XEH(20004)

2010 £, 2015
&£ EAER( X2m)cDE—ih A, . HHOE(@m)

38 B 1999- &FOvM A
SRR EEOHEE 1999- &TOvM A

353



BEE (ha 1) ® i I 975 (iEY)

0 20 40 60 80 100 120

9775 (HEY 5t

o 20 40 60 80 100 120

DBH (cm)

6 HEZRVVIYA FOEFEN. ITIHA M
v © O L Z 5 TIRWHIBKIC /T ORLTH %.

IROVER DRI i S . - 0 TR
WEAIR 7R K, HERIFR RO 7 F 2w, i
D LUSNDHCONTIE, YFEFT A FOX
ST FEAEMRTGENEZ LTS (K6).
4. BF o2k
HBAROBZREIZ D 200 R EINERIC H B
(7). MEEmESEHE 7 <7594 b Tk
<, BIEY A FTE > HED ST, W
TNOYA & T D20 HEMTHRZ &8N

HamaEas(BAOEL

45 -
s ey
N 40 o —— DITS0%
E — HEWLEH
ifs —
<|D 35 M
-3
I@ ~/
B, //\\\\/\/
fiw
=

25

T T T T
2000 2005 2010 2015

7 M@ A R OZ(E

MHALMNTHO, HHMRELTHELDDDH ST
Ehbhb.

COBifFREMZ, FFEROKEIC K21
mor&, MFEMERIC K 2Dl THS
&, KERIZIZIFELTVRDICRLT,
FERIFFFEDFICENLTVD T Ehbhb.
& <Ig, 2002 ~ 2004 FORDIEIRKEL, T
OFFEMIC Z O Z R E e mEMEE L, &
EIRZECTEEVWS HRAICKZ (K8). ik
D20 ERZE LT, TORHIZE K E AL
mzE kT eidixl, BEXENNT S Lz
RKEBBEADKS C LICK->T, HEOBFE
AL, ZOEHORFINCIIMIET 2 L0
DO THBLEZENS. T, TDC
L, KEZICE > TTPHENTWADHERD
KEUEDN T F RIS LT RE B 52 %
ATREMEZ R T % .

5. KIAREEEDZL

FECRIIBAROY A XX >THE-> T3
(B 9). —fRANICIZFELTRIGY A RD/NEME
hEREGMARTRE L, PRI A X T/
EL%%B. REBRYALTIE, GRDEELRE
DORFETE R BDICH LT, /NEWERTIE,
fHORIA & DFgIC B, BWIEIND T & T
CTENMEL B EEZB5NS (Nakashizuka &
Kohyama 1995). ZOf[miE, & ICEMRY A
N, URTTHA S OHE DN THEE

9IS
- WEWER

RESDEE (t halyr!)

2000 2005 2010 2015

8RR ERIEN 5 AT BIfER AL

354



FRETE%) e
6 1 s wLT
[ZIERE S —— Al l
5 | [CEIIT - R Y
=0 EY 5
4 1 —— WRER

0 20 40 60 80 100
DBH (cm)

M9 YARXTEDRCTE ITITHANE, HIEOL IS
LZS TRV LT TRIAL TH 5.

THs. 77T IT94 FOEvESTIE, &
ITRBEORDMEI N ZEADNHTE TR, D
LI DT DIITE DN TE TSN, T
NETREREEY A ZOMEERDIECHEIMEL,
INEWERDIE D E - Tz,
RIS DWTIE, YA FTEDENKE
WEDD, FPICKE DY A ZDRIAD DR
RPN MREREEZED/NE W) BFTTRED
AN H S (X10). DFH, AN D»EL
B 2 WG TN A AN 2 <, BEWET
TPz Wns e TH5.

% 600 :
;ﬁ e VIHH¥

2 500 o 7375 [
&

X 400 - - o R® -
g'); 0

24

~

i

3

|

L

.5}

EE30cmE EOWMADEH (AT 24— Hi=Y)
10 JAFTYRMEARZEE (20 m X 20 m TOELE 30 cm 2L
T OBIAREE)  LHRINAMEA DR

FEARY A b TR RBEARDEIARNZ L, Hk
WEENIHS < 2o T3 7%, Filthn Ak
MEWV. THUTHLT, 77T A1 ME—%
ISRV 28, MNE—RRICHT O E DS D,
HHI A DR NMEAN D 5.

6. Bl 2 pE i DA ALT)

7 OMFAEEDFLFIRE N LIS
NTV5. AMOINETOT—XTHEH, 2000
EOMFAEENRAKT, BRYA TR, 1o’
BH1z=H 800, A 72 THS & 500
O THEEIN TV (K1), M4
X, B, /375, YFHAFTA MOIEIC

WAL, TOIEFIESOmESE—HTS. D
0, EEOEWE A TOMFERERN D

W,

¥z, ETAERERICET 2 HoRFHRE
ZH)d 5. 2000 FORKENFEDD &, 2005 i
ENR OB EEIN TSN, 2000 FFD
BHEX0 G0 HERNE . YFXFY A

(/n°2) 7 F TR TR OHETE
AR A 1 NG
L

500

727 7HA b
500 i

YFyEYA
500

99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

K11 JFoMETEEDEN. Y—RbIy TIcXk il
T—2 QOISHFEET) ZRHMLIZED.

355



FTW, FEAEOHFHEROBEZZITT
W5, TOBEL, TFeAT IV
DHHRICEZEDONF LA LEDNSD, Hi
ST F OS> e, FHHROMEK
BRSO K FHERF S NI ATEEM DY V. 25 L
k@ﬁ@,7%®@¥i&#k%<¢§ﬁﬁ%
HHOUEDEEZLNTWVS (45 2009).
WIS LT, 2000 LU, T OKRE
ERR LNV E WS JUE, TFHINEZHTH
. Xz ik, 7 OEEEIZSs —7
FIC—EESDONTVED, HMICBVTIEZ

NEEFENE %L, BICHBNE K1, 7
FOEFICE >TELE LWIRH TR AW ES
AB.
7. FEDOR RO

7 OFEFIEEERIRIEN G S, RPN RE
ENFRRITFIE TR THIFT . KT+
FKEOKEZEHD L, 2000 FDEEND
D, BEICEHZEEOFENRETZEDD
L ELANICIELC S AN Z <, BUELIRFEO S
AmEEEmL Ay (K12). REFEREOS
WREIRY A FTE, T ImHzD 1
ARREOFE LML, IXT T, YFEFE
E, ImHD0SALUTFTEE>TNS. 24
B DORAEDIEECRIFDREL K BH, Th
TE, REBEOBERC—TIC, KBTS
JENRADT B DHECTH S, Y I HAFERE
WBKEEZDEDNHE D EWVD, TOFEF
T EEDORWVEDNTIE, 7 F DFEDIE
IKIZEAERNIRBICIZ>TLES.
ERL NOF R

R LTHZ L, Hfliio 0 3 DOk
D&, KR BREETRADENS LS KD
BT liZHBM, IMEOBANKET S LI
Kb, ZzodhHibn, kel TiEPLd
OMDBIFRIIKEL HZ>TWVAS. /2L
A 20 FERCREFOREBMFE 1 B LAERL,

e ARPER R DS LR DHERS

(fi51/100m"2)
AR A b

:H!iﬂﬂﬁ!!ﬂ!!!!!u

ORT 24N

200

100

0

200
u JFLIs

I T2 b
100 n Tl

, | BaliiiEEerERaaa=
YFHEHA b

2001

100 1

Dﬂiﬂﬂm!m!aaggg

99 01 03 05 07 09 13

i
K12 TFFEEEOHR. B 9 AYMBICRE T X
o TV, ZORHNTIE S HEERAE O KEH D IERIE
LTW3EEZLGNETYD, REEICHF LR EDFIE TN
EQURSEANN

TN KBEEDOMIBE o T LIFWV AR
V. S%RE TS Ltz RiceE=2Y 7
Ll T DD 5.

VI. SRERDSEDEE

St%, TNETOEZLR VI EE kT
BT EIEVIETERVD, 2018 FEFIFE=
20 2 T RG220 FIfEICH T2 0, ZORRTH
7238 U IS D LR I S SN O 21T
W, BEZZY T OMER - iz K DR
DICL T TENEETHS. R, LITFD
2 R 2018 DR ETAHE L Lz,
1LE=ZRZY VIY A bOBDITBIEL
3DDEZRY THA SREBTORDITS
BHLZTEL, RELGHOBAIZTEREDD,
FARLLEICHE L T RHBE L, MEORE

356



IR D, FTHEE ULIEEN#H L. &
EIMNEZZY VYA ME, a5 A
2 KPR Z BT 20, HiOEM LIP3 T
EDOD, FTHEHZ5T LIETEAEM>72. 2018
FREICEHENICITS TETH 5.

2. Hilz B INE OEh

SEERTCE= 2D Y WEENCSILTE
5ATDF, KPERREGENZEALETH
b, —ROFOFHBMEPIEho Tz, THA
it 7 FRE= 2V THHENDBH N ZIF
U CRR DA A RLVT w i
REBREDRT VT 1 7R ENORAZ
To7h, LI NEED0D, HEOS
i otz. EHIJEWEIFICEAR T % &
LIS, TTIKBMENTV S RO LRI
AITHBMEDOREEZLATEDS.

2018 fEEIE, B2V ¥ T HHkh 20 JHHFED Y
VRV LZITI TETHY, RIS,
DRFTNWIVRITLCLTEZRY VT DE
HXBMOEENZHAS. TH LIeAXV b
TEZXY Y IRERIZ L7175 T LR D
EEZ, GHEHPTHD. £z, 2017 FJEIC
VER LTz A R 77 & & KBl

L, AESOFEEZT7 =V 55 EDHk
MABZFH LTV, £z, V7Y A MR
FKIBHELEIC, HBICHEHL, SNSKER
FIFLT, J[LHICED 5.

5| FA >Rk

4 FEEF2009. THICHET B AT 4 VT ORIGIE
FELTDRANZ A L. JHEER A SR W
46 : 53-83.

Nakashizuka, T. and Kohyama, T. 1995. The significance of
the asymmetric effect of crowding for coexistence in a
mixed temperate forest. Journal of Vegetation Science 6:
509-516.

EE B, AP, AT 1, EEEELE, MRAL
AR B, Bilisihs, ZEAGK, SR, B,
KHEGZ, HE & JURER, A 8,
Wiy, BERAST, mERE, RRENEZ, HAEeL,
REMERER, WEAES, HHME, s LD
FEIEA, AR, dRE, BAFIES,
g, TSR T, BYIRET, BRARIESE, RuhE,
JHE F, %8 FEA, IRE{E—2003. F#linc
BI2RESIMEZL DT FHROBEE= XY
VU IR RS 8 1 67-74.

H L7 F e =2V > JiEER 2009, THFUEFE S
Ml 7 FHRE= 2D > JHHAEEE LR 1~
20 4R ) BRI SRCILI T BT

357



Annual Report of Pro Natura Foundation Japan vol. 27 (2018)
2nd International Program Grant

One hundred years of monitoring of beech forests
in Shirakami Mountains

ISHIBASHI Shiro, TANIGUCHI Tetsuro, NAKASHIZUKA Tohru,
ISHIDA Kiyoshi, MAKITA Akifumi, AKADA Shinji,
KANBAYASHI Tomohiro, SAITO Munekatsu, MATSUI Kiyoshi,
JIN Manami, NAKAYAMA Takashi, HIRAKAWA Kunio,
ISHIBASHI Ikuko and KUSAKABE Gen

Forest dynamics and regeneration have been monitored for three beech stands with different forest structure in the
core area of World Natural Heritage at Shirakami Mountains. The monitoring has been conducted by researchers,
local citizen and student volunteers for 20 years since 1999. In fiscal 2017, we continued the survey with updating
equipment, renewing posts in monitoring sites. In 20 years, the biomass of the three beech forest stands has been
increasing gradually, though some sudden tree falls due to typhoons caused small decrease. In the last twenty years
there has been only one good seed year, and the recruits of new seedlings were not abundant. It is necessary to
continue monitoring these trends over the long term in the future. We also tried to increasing monitoring participants
to keep sustainable monitoring activities in next 10 to 20 years. As an outreach to the general public, we published a
guidebook and prepared a symposium commemorating the 20th anniversary.

Keywords: World Heritage, 20th anniversary, Forest dynamics, Citizen participation

Shirakami-Sanchi Beech Forest Monitoring Group
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