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Junior high and high school students helped with research

On June 10th, Mr. Yoshihiko Arikawa, a high school student from Chiba Prefecture, visited Yamashina Institute
for Ornithology (YIO) to study specimens. His interest was to study the differences in the morphology of the
furcula and sternum of birds among taxa, in terms of phylogeny and ecology. The results of his study were
presented at the annual meeting of the Palaeontological Society of Japan held in July, and received a poster
award for high school students. Also at the end of March, Ms. Mao Watanabe, a junior high school student from
Tokyo, visited with her mother to study the specimens for a comparative study on the cervical vertebrae of herons.
She has won the "Japan Committee for the United Nations Decade on Biodiversity” prize in the 24th Library-
based Research and Education Competition (sponsored by the Library Advancement Foundation, Japan in 2020)
for her study based on the specimens of the YIO.

Both students are scheduled to present their work at the annual meeting of the Ornithological Society of Japan
in September. The Ornithological Society of Japan meetings provide opportunities for poster presentations by
high school students and younger to present their researches.

(Excerpt from September 2021 issue of the Yamashina Choken News)
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The annual meeting of the Ornithological Society of Japan held

The Ornithological Society of Japan Annual Meeting 2021 was held online from September 17tk to 20th, with the
YIO as secretariat. Oral and other presentations were webcasted via Zoom and poster presentations via LINC
Biz. There was a total of 670 participants. In addition, a public symposium titled "Fieldwork is not the only way
to collect data for research! Ornithology in the midst of self-restraint” was held on September 20th, and the content
of the Zoom session was streamed in live via YouTube, with no charge or advance registration required. The
maximum number of viewers for this webcast were 371. The symposium video was able to watch online until
October 5, and had 2,258 views by the end.



The meeting was sponsored by the Ornithological Society of Japan and supported by Suntory Holdings Limited,
Mont-bell Co. Ltd., Wild Bird Society of Japan, and Druid Technology Co. Ltd., in cooperation with the YIO.
Director Takuji Okuno of the YIO, served as the conference chairman, Deputy Director Kiyoaki Ozaki as the
conference executive committee chairman, and Taku Mizuta, Director of the Conservation Research Division and
Natural History Division, as the conference secretary. 13 YIO staff participated as executive committee members.
(Excerpt from November 2021 issue of the Yamashina Choken News)
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The 40t anniversary of the "discovery" of the Okinawa rail
The Okinawa Rail, a famous flightless bird that only inhabits in "Yanbaru," the northern part of Okinawa Island,
was captured for the first time by a research team from the YIO in 1981. It was later confirmed to the scientific
community as a previously unknown species. In 2006, the population was reduced to an estimated 700 birds,
mainly due to predation by the Small Indian Mongoose and the Feral Cat, two invasive alien species. The number
of birds was close to extinction, but as a result of various measures taken by the Ministry of the Environment,
Okinawa Prefecture, local governments, veterinarian groups, and researchers, the number has recovered to an
estimated 1,500 by 2013, and the most critical situation is believed to have been averted for now.
This year marks the 40th anniversary of the "discovery" of the Okinawa Rail, as well as the registration of Amami
and Okinawa as World Natural Heritage sites. Although measures have been taken against Mongooses and
Feral Cats, there are still many other concerns and issues to be resolved, such as the establishment of a non-
native snake called Taiwan Beauty Snake in central Okinawa, predation by Large-billed Crow that is increasing
as a result of human activities, and increasing roadkills. The YIO will continue to work on these issues in
cooperation with people from various sectors of society.

(Excerpt from November 2021 issue of the Yamashina Choken News) (LB EANENS 20214511555 1)
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The 6% International Conference on the Future of the Oriental Stork
The 6th International Conference on the Future of the Oriental Stork (Executive Committee Chairman: Dr.
Takuji Okuno, Director of YIO), organized by Hyogo Prefecture and Toyooka City, local governments working for
the restoration of the Oriental Storks, was held on October 30th and 31st 2021, at the Toyooka Citizen’s Hall and
was also webcasted. Starting with a scientific examination by several scientists on the future issues facing
reintroduction of storks, the event was broad in scope, taking into account social issues as well as cultural and
artistic perspectives with the participation of the younger generation who will be leading the future of society.
Although most participants were citizens of Hyogo Prefecture, some participants were from as far away as
Kanto region, including Tokyo, Chiba, Kanagawa, Saitama, and Tochigi, as well as from Kyushu region,
including Fukuoka and Kumamoto. The online webcast was widely viewed nationwide from Hokkaido to
Okinawa. The conference was supported by the YIO and others.
(Excerpt from January 2022 issue of the Yamashina Choken News)
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The YIO underwent a reorganization

The YIO has reorganized as of January 1st, 2022. As shown in the organization chart, the existing two-office
system of the Natural History Division and the Conservation Research Division has been dissolved, and various
teams have been formed to work according to the assignments.

(Excerpt from March 2022 issue of the Yamashina Choken News)
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Two Short-tailed Albatross chicks hatched at the new breeding site on Mukojima Island, one of which is a "third
generation" albatross

A monitoring survey at restoration of Short-tailed Albatross colony site on Ogasawara Mukojima Island was
conducted from January 8th to 16t 2022, by YIO, commissioned by the Tokyo Metropolitan Ogasawara Island
Branch Office, and revealed that two albatross chicks have hatched for the breeding season of 2021-22. One of
the chicks was the third generation, which is the grandchild of a bird that was relocated and artificially raised
and fledged from Mukojima Island. This is the first time that the third generation chick has hatched and also the
first time that multiple chicks have hatched on the new breeding site in one season.

The chick from a pair of albatrosses, which have not been relocated by humans, gives us hope for establishing a
self-sustaining population. The Short-tailed Albatross is known to form large breeding colonies. The birth of
multiple chicks as well as the “third generation” chick on Mukojima Island may indicate a significant step toward
the formation of a new breeding colony.

Monitoring survey in February and March have confirmed that the two chicks were growing well, and during
the March survey, they were banded with rings for identification. The chicks are expected to fledge in May. We
hope that they will fledge safely and return to Mukojima Island in a few years to breed themselves.

(Excerpt from May 2022 issue of the Yamashina Choken News)
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Japan's first successful tracking of the migration route of an endangered goose, the Lesser White-fronted Goose

The YIO and the Foster A Goose Program (Executive Director: Toshio Ikeuchi) have successfully tracked an endangered
species of goose, the Lesser White-fronted Goose, using a transmitter to determine its route from its wintering grounds
in Miyagi Prefecture to the Russian Arctic Circle and back to its wintering grounds the following autumn. This
transmitter receives radio waves from GPS satellites, calculates location information, and transmits the information
via cellular radio networks. This is the first time that the species has been tracked by a transmitter in Japan and its
migratory route has been revealed.

The Lesser White-fronted Goose is a migratory bird that breeds in northern Eurasia and overwinters in Europe and
East Asia. The species s listed as VU on the IUCN (International Union for Conservation of Nature) and as Endangered
(VU) on the Japanese Red List of Threatened Species (Ministry of the Environment). In recent years, the population
wintering in East Asia has been rapidly declining due to habitat degradation in the Yangtze River Basin in China, its
main wintering ground, while the population wintering in Miyagi Prefecture, Japan has shown an increasing trend
since the 2010s. Ecological research is essential when considering the conservation of the Lesser white-fronted goose in
the future.

Yusuke Sawa (researcher at YIO) who has been involved in this study said, "It is important to increase the number of
migration route tracking in parallel to conduct field surveys in order to reveal the full picture of the migration of East
Asian populations, along with comparison with previous studies conducted in China.

(Excerpt from May 2022 issue of the Yamashina Choken News)
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M2, BRSO R (SHIET 2 3 >ONEEE (1) #E5EEE, (2) FHEIE, (3) AL RIT 5, £7o,
(0) MABBEZAHM L. EBIRILO A ik & BIEORFEICHT-HED, (1) ~ (3) DEMAKZRFEENAT
LITo@y Th o,

(1) $EFHE : WOMREE, T T AL, ERNAAOEMEESE OB, BEAFICL Y, (a) AR, (b) ik
HoTv (AR - iR - PEE) . 0 HEBIORBFEROELEZXS, (@) EARADOILFTIE, B4 T
B AL RTHHET DM NS I VWEEEIBRL O ABIRAZEL, Zh b DI EZMEAT 2 HAT,
SHEOMERNZGER e UCRiek L, IUETDHZ L LA D, Fio, Al T D2IEARITATRET 2GRV >
THRPEREEEA LT, (d) DNA HEESITHEDOEIEZIT 7200 DNA T —Z S0 7 Be¢k AT — 4
(DNA RN—z— RF—4) & ZERNASLL T — % OIEEICH Y T, ZERMIKLT — %1%, BOERNIC
HENDERRRBROREFNMRLZTRL DT, EAREZR S TWHNEWVWSToBEDIEE L 2D,
WHFIERT AT T 2 IV EARANLEONDI T —XICk D, FROEEL EHICAEREHYB(LL TV D g
2D ENTEDEHFFSND, UHTEFTIIZERIEAREZ TR L T\ D72, FECHENREMEE LT
—HWNELTARTAZEIZLY, ZOX I BRFEMDSH~ZRKILEBMRNTE 5,
JEFPECUUE LT AT R, BLOT—213, (2 BHECHREEHIN, Q) AR TART 5,

(2) BHBE : OIIEFTAETECT 2 () A, () Mk 7. () MEBLOBEERHIOWT, HI7EE
DM D7D, EFEE S 25X THEEROERE T V2 AL L, AR - IGEJE -« HER SR
5. ZhbOERDOHLE; <), REFECHRL Lo B FREESICHEFE T 5, BFEERHT. 4
WFIERTAIRRE D ILFEIFIE DM IEE RS, WFTEH OB b &% 5 J - BEMEIc BT 2 30E, EEER L
THY, E—E_OEENL, T bIEEORMICHS 7 0ICEBE 52 52 TERERE 21TV,
WhE A Fdk L7z ECREEICRZRT 5,

A, MY 7 v, MER LORFEROFMMZHET DR 2V H— 15,

(3) ZABHEE : YOI PR T D& T —F DIFHRAMEZED D, FEARIZOWTIL, YT NEE 3
20 x7HA L (h) [MERAT—ZX—2] 1T, EROEMBWRIERTHLEREM, RERREL LD
2, BUEAREZDT VO EFEEZMREET 5, 70, BERANPLHEOLNLST—Z L LT, X# CT B,
EAEFIMER G, FIRERICOVWTHERT = _X—22 U TARL, fEbPAEHICY Y m—
L., WIETE D L9127 %, AT —FXR—ATRLL TV LA ERRIT, TR SEMAEE
] (pE, 1986) IZfE-> TV D23, T OERIZAEVE OFHICAEDED Z LR LA TWD T
W, SIEMEIBETEEZIT O, UETIERIC LV BRI NTFA Lo BEMRIL, BB HES RioTor
x5, Flo, MALIMI L KD OMFEDOERIZ K - TEART —F X— 2 TARM SR H 2 G
TG L-0, MRHEIELIT 5, Mk 7z oI, SRy = 7 X—T 0 (i) [FEk
Yo TN ORM] 2 TUUBRIL Z AT 5, £, SEFBETIE L2 (d) DNA AN—3— RF—Z(TOUT
&, Consortium for Barcode of Life 73 & 3% 7 — % ~X—Z [Barcode of Life Data System (BOLD) J ™ TX&
B2, IEHCTNELE (9 IEBIORFERHCOWTIE, () [EERZE AT L] ™ CTRURIRI
Z BT D,
*1 http://decochan.net; *2 http://www.yamashina.or.jp/hp/hyohon_tosho/soshiki_sample.html;
"3 http://www.boldsystems.org; ™ http://www.yamashina.or.jp/hp/hyohon_tosho/toshoDB/toshoDB_toppage.html

YAFFRFNCE B SN ST O - B2 HRIOE LT 5720, LTOFEEEITI, (k) FITHES [ILRE
SRSEHEE] oF 2[BIFIFT. () —mi eI —oBfE S ERAE N OB, (m) B & o O
ZHAME LT, AMBROIZO O E S - EE 2RSS, BEEEYIEL O Y =V T AL DT =2
—AWED ) TN R EICOWTHLIHEL, (BT,
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BR 3| MRFRZITS A

[XERIFRIRHFESBERE D SHBD 5 2 —ENE]

WD NH

R

WrFeE OB

(0) FeEBE

(1) $E7c8E

(2) &R

(3) ABHYE

BA¥PELE] (1R)

KH
(BREE - REeWIFET 4 L 2 2 — - YLD
EnEn)

R A
CULBRIT 4 L 27 & — - EIPEDBHE)

T %
BT 4 v 2 & — - NBAPED#IE)

HRIRFFAC G5

AN 1 QLB EBSERIZEAT A < v L - T F o8 3=
/R HR)

FEIRRE A (LLips e smmtse il =)

FARE B Gk 2d%)

PR RIS (LR s Epr e s [ R A
14

B B (ER RIS E - AR v & —
arLrsvavi4Lsi—)

FEWEEE (LTS

WE B dumskrss

NG (LB EERRIRITTE - AR Y)

A RIST Ak R T — x40)

INPRE R (liAdE )

AR U Ak MiHy)

AKH Hh e et 78 o IS 24)

PRRT - bRty B o I S)

F AT i i o I 1)
ISR Gl v 7 4y)

TERERE Ry v 70 /DNA-S— 2 — FiHY)
R A (mE Bt Y)

B HER (Afcks — x48:5%)

B RIST iy

IR X oD (kB teRbiY)
RIS Gl v 7 4y)
BHZH Ry~ 7 i)
R A (mE Bt Y)

LLIIRFRI SR (i 7 — 2 = — = 4H24)

BHRIST (BAF—2~—2/#BHaHY)

INRE 2D (AT — 2~ —=4H%)

TR JC (AT — 2 ~— 2/ Bk o A HHHE Y /3
BaHY)

R AR (ME B o S FHEY)

EHZH GskriiTEy)

SR (e — BRI Y)

THITET Gias  grishsy)

P S (R )

A CERDMIGEY)

KH Hh GEgay)

R F Gemany

AR G ay)

= HER Gigaty)
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EXl4) BXRFHERZBOKRYE (ER) LSFERR (TKR)

(1) IEFEHE

[FEHEICRBT 263 EEFEOANR]

[(FEtDHEFE] (a-1) A : B TR £ 723K L U TR L2 R b OIFRIT380m 0N B R,
BRI & DAL, BEA, FHEZTANEIZLY, ST 558005, (a2) BOMBERTOFE
IS COMEERICENM 2R L, & £ S E SR 2 g TRidk 4 5, (b) My > 7L AR
ELTHRE L TW D ImBRSARD b OMERL, (BRI & O, T T ANFIC LD . 40080z A5,

(c) MEEEL : WA, T, MBERS & OAZHEIT LD . 1,000 0 NE B4, 72721, IWEEREEREUT,
FRCFE R L > TRE S LB LTSN H 5,

[7F—%DPE5KE] (d-1) DNA N—a— K7 —% : SH RIS 72 DNA /N— o — REI O HE ALY % 3
RTCOEPZONWTIREL TT —FRX—=2LTHZ L2 E Y, EYfEZ EMEICFRE T DV AT AOBEE
HigdEEE 7 72 = 27 b Barcode of Life (/)7 %, AARERBEHAZBGZ2MRE LT, 70 SDOT —X &Hii
25, (d-2) BERNIKILT —% @ [RFE L BROLERNARL T —F ZWET D, EROPEZ M, o7
IERHE R T 70 EOILFEFRIHMEER CTT o, AAREREZ B RAGE LT, 50 ROT —H# Z{EKT 2,

[(FEOERRIUK U ELER] (12H KITE)

[(BEDIEF] (a-1) FEARICOWTIE, IUE L7oE A - IR0 0 OFBIUER & FlEZ T ANIC XL Y . BiEE
ZRIEIZ EA 52,8298 % AT Uiz, ST TIARRUIEARBUYER L] OFH Th D = EHIRFETHOBAKER
KDL 7y a 131,822 8 DA EZZ I ANT-T=, BIEESEZ KigC Eml-7-, (a-2) SO
e LT, BEBIHAT—Y a U RUORRH IR AT —3 9 AZBWT, M 0RE T ES L2 LT, £7-
HETIEDI L, ¥ /v Fy b, EBIREICOWTERGZIRY L=, (b) BF/MRE, MERE B
OO, FEZ T ALY M 43952 AF L2, (o) KMEEEHTOWTI, A - %l -
REZ X0 BHATA - MEEEZ836M AT Lz, FIERE LCld, MHEEAT L (&%) FELERTIER
BEEROBME U TAREAFICER A EAT L, 3612, BEF () B ot (8 1ZLH)
7Y MZEDEBEITS, KIENSIBFNIT TER SN RUSHIX SR, B Eh Lo Z— (BF1-224)
BLOD U —ITH S 5 R =12 X 2 RE%46,8 2 AF LT,

[F—#oHFRE] (d-1) DNAN—=— RF—X %, BE@Y 70807 —% Z/Ek Lz, (d-2) ZERNE
T =212 o0, BARRESES2FEIMER DM Y > 7NV ORI 21T~ 7=, LovL, Fiflaait o
ANVAEGYERIZE e ) BAFEESICLY | RERMRLSH %2 T E L TN R O 3L FIF] s
NEAHINT=Z L &, AL OO TRIBRKRECTH DD Z2ITH T ENTE evotz, B, 5HFE
ATALERE OV 7T, REE S E BT 5 TETH D,
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EXl4) BXRFHERZBOKRYE (ER) LSFERR (TKR)

(2) EE

[FEHEICRBT 263 EEFEOANR]

(BRI ORTER] EARE - HEICOWT, HEEEH, Ed - hvoRERHOE=2 ) v 7L FAEREDHE
eobRE, EE. BHEEROBER EEE AT,

[BERoBEER] £EHO (o) BEA, ) MY 71, (9 HESLCREYER (SFEOFHINEN
DT A, BIHEEE COINERD I B, LTOEENRTTO D D) IconT, XOEE (1) ~ (5) ZiE» 3,
(1) BRICEMES 2525 (HFE2L L7 NVOREEFESZR2ED) » (2) BEHICLEAER (AL
Blogt, EHES - 4 - Wil - i - REWYS - REFAH - #EE4 - 5 - EROHEE OEIR)
TV eMET B, (3) BERLE, WIGE - WEE - FREFEEZEOERICOWTIE, FEEEETV. ERO
REEZFIRT 2, (1) KFICOWTIE, BIFER L BEE T 2 BRI O - i - EEEZTH. B) 2hd
DML M T BRI 2 RE T (BEAJE - ol - FE%) Il d 2, PRIBMEREICIE, BEAL,00054, AH
&Y v 740051, KFEERL005, HFEERB00HICOWT, 2o DIEELRTTI,

[FIRENIG] ENSLOWITEE 2> & EROM ARG 2 Mz 0 (B £ 72 381D | 300 Gl 2 F
L. Y] e il sz Haicid, MHOFFI 2525, $72, BEROMMICHE 5 E50 AT S5 (BRIE 05
B ER O, MARKIO R, BA T, BHOBARMEMEDOIY o L, e - Sk, BAY) DR
o R CALEAE)

[FRoERBRAKXCERRE] (12HKBHE)

(&R ORSFER] AR - EiE, & LICEY)RREEEL I L7, EEROBEICO VT, KEE
R4S OER 21T 5 ST, R - bR R o 7-708 2 w72 S B O 72 DI PR R R OB R AR T L
7=

(BB OEHEE] (o) EAIZOWTIE, 2,7605 2 AN IZAZE L=, ) kY 7 iz o0,

439 A L=, (gr1) HMEEBHIOW T, BEFXES5RUCOWTEE AT & & b, BITA, HhE
836t & EEICHIZE L7z, (g2) BFER (FE, FE L) 11,1188 W T & U X MbzEITo7-,
A, HELCEFAENRE S ERS7-01%, ERICBOTIFBEANE & O TRESNZ-D, KE -
BFEERHNC BN TCEIT — 2 Bk AT OGRS N2 LI L Db D TH 5,

[FIAESR] FIHESSICOWTHEEY 22 FEa L7z, () FEARICOWTIL, BE# L35 (D~55A)
BT AN, ) MY T O W TE2EO ISR L TR ZE L, I oW I fiig 4, 1
X649 5, (g) KMEEEHCOWTIE, BERIEI3ME (D3N 2% T AN, FEWEIEICE
BHE UM LA, RS2 lc2 o7 U2 Vilitg (BH) | FriEtt iz 10807 U2 Vi (BH) %
it U7, SCERE B4 (103THK) 232041072,
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EXl4) BXRFHERZBOKRYE (ER) LSFERR (TKR)

(3) *FM

[FEHEICRBT 263 EEFEOAR]

CERloERARE] (h-1) R : 72794 b THEART -2 x—2] %ZiiE L1000 0EAT — 2 (AR
OFESH (GHEL - Ji% - OF - %) | BAES. A, Wl RENA. REFAHSFO 7 F X MEW, AT
B, AT VER) BN, @EEBIERE 2T, (h-2) BENEREDOXHBCTHIR : FROMEICcH
B RREAREXHCTY 27 4 () — R fh) TIS0MHE L, AT — 2 ~x—2138MF 2, (h-3) HE
O EAE T BEMBTEIR  BIEAFRIRFCRE SN PELIEH L TR0 T — X 2FR L, AT — 2~ —
RIEMT %, W IR KERATT S EYEE oMM 25 ) THET 2,  (h-4) PRI g - BT
FHRRE T TE 2720 LHIRER X EEL R v 2 R 2GS 2 —0h & 7 5, BA ORI m SRR 2L
e HEEREH N ZLIcX Y, 50D T — X 2L, AT — 2 X—2ICEMT %, (h-5) F1% 0%
fifi t SETLNExHlcE o, NUEEAME] bocaks 5, (-1 My 70 U5y = 7
=20 [H#gY v 7o) CIUERREZ RS T2 eV T7 7ANET vy 7a— N33 CEFHEEELR)

(i-2) DNA~N—2—F : 7 = 7% 4 } [Barcode of Life Data System (BOLD) ] IC7055iD7 — & %3BMIL .
NHT 5, () MEBSLIUCEFEER 727934 b EEREBEC AT 4] 2#E L, 1,500 0FEHEHRZE
32z eedic, BHUECREEESFALZBFEERIC O W TIIAHZ BIF T,

[z Dt DIFRARE] (o “Fiftss NURSSEYMEE] % 2 mFifT 35, (1-1) —f&md+ I F— 2 &R T
i OEYEE (FRER) i CESEPIET 2, £/, KRBT HhLER->TIL HEAICHEEI NS Y v o8
VN—=F T2 AT AN ENTH, DL IF %175 CUHIEEHirAY 74 vicT) . (1-2) —fiE»
bOEMEZIMNT &N (B -Ex—1) 2T 5.

[feA%EE & D&l - AMBRK] (m) AMBERD -0 0#E LS 2T 5, (m-1) BAREREE 2 EK
T30 EHERCOCTIE, CNECORMEEBLZEE 2. HANR LBEOERI %275, (m-
2) BAHEEE X, 2T AR L 2EEOEX T —~Ic L2 b0k EERICT6 A, (m-3) #HE O
T —~ICLb0RERBICTLEFMT 2, b, 2o 0FEEF I, P 30~4H 2 FE ORE i E
HEELE UBT - HECTEMING, Lo T, COEFTHEONET— XX, Biit=x) v/ 5F—2%
L LCoffifiz b, 3 CTaf 5 EEIC TILRSSEHEE] o Lol ansd, (m-4) BEEROFE
BRI % fm 2 2 FEE . YWFSERT L HhJ7IC CE 2 MBS 2, (m-5) BFTFTEOEMYEOEART — 4 %
MEAF — 2 _—2] ICAHT 270, [BEAF—2x—2] ORBPBIELXT 2, 20130, HI5EYEH

[(FEoERBRIUKUCELRRE] (12HKBE)

(BRI OERAR] (h-1) MMFEART — 2 x—2 ] ZaHEHE 0 EE L, FEHBITIDON849,99ANTH -7z, FE
KECICTENBOERT -2 %BNTE 2 HIAATH S, (h-2,h-3,h-4) XECTH{RT — %, &1 WEMEE
R T — &, SRR T — 2 ZEERE T FESBEERL THEART — 2 _R—=IGBEINTE 2 RIAART
B2, (h-5) EBMH - v ¥&F a VEHOH L WEMA 2L 28000 TLRE S EHEEE] cffmsh, %
Manrz, (-1 FERECICHMBY Y IVOERY A %27 v 7r—FT& 3 /AR TH S, (i-2) DNA
N—a— F 7 — %% [Barcode of Life Data System (BOLD) | k<, FENE CICEHEME D, 70507 — %
FREFBTETH L, () DEERRLRT L] ZFHE@E D ES L, FAEEREIORI20ATH -2, &
f7—% (OPAC) IZ4EFERE CIc MMM Z BT % 3 AR TH 3,
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EXl4) BXRFHERZBOKRYE (ER) LSFERR (TKR)

[z Dttt DERABE] (k) TLRSSFEPMEE] OFE 3 &1 5L 2 5%2F(T L7z, J-Stage TR I 722X

PDF ~D7 7% 283 23876 ff TH o7z, (I-1) FlamF v AV ABEOBRNA2 L, v T4 v T6H
GfE L7z, 2022 4E 1, 2H A 74 VHllERZ TEFL T b, 11 HDOY v X N—F 7 2 2T 4 NV %
KiEFENLTAY T4 v CEML 72, (1-2) —fiH 5 - 347 fRicHIG L 72,

[fA%EE & D& - AMBERK] (m-1) BALRENFEE L TR T 2 720 0ifiE&Ico2nTld, ZhE Tol)
LDERTOXNHE - EFoERICA, AV 74 vd 030l asiko - EEHEA coFEMMlREM: %2 a3
%, (m-2) BERZNRE LM AEREE . EEERCTSA~8AIC6HEEL. O~ 15 A03ZH#HL
7o (m-3) WEENRE L-TAFERE . §REN\FHoy I3 a%hEhc5 Aic 2 FRBEL. o~
A NHZiHE LTz, (m-4) BEARMERIGEEE 213, (LR BHETEAT© 3 BEBIICATIE 3 % O~ 13 & & I RITAT
VB X HIC 20 A ENRICEETEYECEMmE FELTV5, (m-5) BFHETHEOEMAEOEAT — £
COWTIE MERAF—2~N—2] IKHAAETNTWE 20, [TEATF—2_—2] OFEEEMHOf CHEEE
B2z, 20I3h, BEEEHME T2 2ZE2FET 2 7 EYIRE OREARPEIRIL & 7 — 2 X — 2 {Lic o
THEWLRT 2 TETH 5,
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BXl 6 MFENMEFEREORRICHT IHMEFERIOMR

SHSEEMFMRRMAER HERME) BEGROMR

(AN LR RERFFERT]

(EERROPTR)

BHfAE, Ak THkgE L T R C b A R WS E O SEIEEAR & SRR 0O Sk A
L, ThoOMERFEE L FRRE 21T > TE 7, REFEICOIL - TEESNTEIZER
FEETHY, ILEBRSED 2 & EYNCHERFERT 5 &L & bICH e DT & X
52 LiE, BOFERME XA HIERILOT-DICE RO LN L HHEARETH S,

LOHFTHRFED BERRETHETSH Y | EAZORECRIRAT — 2 OfLFE, 741
(b L REEEL AT — 2 N— RIS L DR EAR. ik & O A ER Al S LT
FRFHER L OMED LY TH D LTSN D, & HIC T E TOFIENE ORI
DT RIEFFLALT — 2 OUURSCHTEEEAR DR Y OREIER & F7 AR E O FE & TRIE
LEENTWD, ZHHOFENFL, WT I L S EOMERE < BOFROFERICK
WZHE T2 6D THY | FERRNTRIC L DRI TH L LHEh D,

AFRICB Y HHRFEE B KO RIS OEFITB BT > TW D2, FilT —# O
FTHIRFEMAMEE SN D X 5 —BOTREZMR: Lov, FrCHpEEmiRo A 27— 52 0
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