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OGAWA Masataka of the researcher era in Tokyo

Hisamarsu Yoji

Abstract : It summarizes the research achievements and life of Japanese chemist Ogawa, Masataka who discovered
the first new element among Asians, from 1895 to 1911. That period corresponds to the time when Ogawa belonged
to a research institute in Tokyo and his study abroad. Chapters are set up when Ogawa worked at the four research
institutes to which he belonged, and reports on Ogawa's research achievements, academic activities, educational work
and life at each time. They are the result of a survey based on the actual materials and archives that remain in museums.

We will also compare and consider changes in the environment surrounding the stream before and after the discovery

of the new element nipponium.
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So-called “Fusoboku” fossil wood from the Pleistocene Gunchu Formation in Iyo City, Ehime Prefecture, Japan

TerADA Kazuo

Abstract : A so-called "Fusoboku" fossil wood from the Pleistocene Gunchu Formation in Iyo City, Ehime Prefecture

is examined anatomically. Regarding the species of the "Fusoboku" fossil woods, it has been described that they are

Metasequoia of Cupressaceae because plant fossils such as cones and seeds of Metasequoia glyptostroboides have

been often found from the same formation since before. The specimen is extremely poorly preserved and the detailed

wood characteristics cannot be observed sufficiently. Based on the slightly wood characteristics, the specimen belongs

to the Cupressaceae, however, both of its genus and its species are indeterminable. Comparison with plant fossils

such as cones and seeds from the same formation reveals that the specimen is more similar to Chamaecyparis pisifera

than Metasequoia glyptostroboides. The specimen is likely to be Chamaecyparis pisifera, but it cannot be determined

because of poor preservation.

X—T—=KF: %75, v/ 3R, MbA, $EA BHRE, 2vtkad 7, Eirt

Key words :
Pleistocene

FL&IC

ZIREFAFHHRORSHERE (FRo¥) 12&, #iEs
#ZHL, H{pbBErB X NlEEOEA L LT LA
WO TWE, INLOMILAIE THREA] LT
n, HCEMLLTEERZ SIS T, Zh
b ORAMERED O ERE S A MALA I 1956 4 (BFFT 31
E) 11 HCEREORRLEWIZTRES L, HEEN
BESNTWE, ZOHREROBMIZE L T, FHE
b X7 a7 (Metasequoia glyptostroboides Hu et
Cheng) DIRRECH T EOMPLADELT S &h
b, A¥ELIAALTTHAEDOFLBBEINTE. LarL
B, PER MILA) 205 0% FEICHET L7220
e 1 E 2 v, 2010 4R 11 BICKRBRlRICBWTRE R
HEAR MbA) 2sfa e LTHER SN 22T, 2
DIALA O FEM 7 R 2 a2 47V, KIUHED)
A & DB S, HREAROBMIZE L ik 5.

Chamaecyparis pisifera, Cupressaceae, fossil wood, Fusoboku, Gunchu Formation, Metasequoia,

wEHIE

RIFZEDMALA TR RE O 534 38 C B % KA Clin
AELTIRAEIN (K1-A). BT ke T
OEBEIZHA L, REED L CIIMPIIEIZ L > TER
HEAMBEERELHEL WD (K1-A) Gk, 1957 ;
Saito, 1962 ; B516 - FEB, 1985 ; /KEF, 1987 %2 &), #F
XSS T EE - kg - BEEO 3 o 0EiE I
Xagans (FfE - BB, 1985 K¥, 1987). THbE
1, FIKE~WHKEOHEBI VIV E»54), 8
RSB E A, Vb AR LA & STk
BREPHRIN TS, £ OHEFERIZZOTEHRBORE
J@IZHAET 5. hitiE IR L ERE L, v b
WtEAEE LD, REBIIIEAER NV, I
WL, BRKEV MBI OEEREY TR E L, Wiba
REUDREAYIVE - BEESHEG. SO IZHEHEICIX
¥g o KILIKE P L (FiG - B, 1985 31
A, 1985 5 KEF, 1987), AL S vz KEUREMI AL A
e b, BRI, kMo Bibh, HEbarET 5
CEMs (UK. HIL, 1954 /UK, 1955, 1957 : HIli,

AR R A (T 911-8601  f@FHIEAH LTI MINT <52 51-11, HomePage: https://www.dinosaur. pref. fukui.jp/)
Fukui Prefectural Dinosaur Museam (51-11 Terao, Muroko, Katsuyama, Fukui 911-8601, Japan)
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1959; Saito, 1962 #R 1, 1967 Bt - BEKS, 1985 /KT,
1987 5 T3 - =0, 1997), ARFE (LB E—m )1 1 HERE
WeEzonCx7z (GG - S, 1985 KEF, 1987).
o o MEREAEAICEE L Cid, M HEEA (1985) 13,
KIg T EEE O KIKE (GT-1 : K% (1987) @ T1) »
SOBEL-ovaroT oy ary by 2ERELT
1.9 £ 0.7Ma (Ma : 100 7 4EHT) 245C, 512, i
WARBHEL, —H2 BV TTNTHFERT 52 &nb,
WL IS S 5 & L, A OHEREFEN Z it
it~ EG & 2 7 KE (1987) 1F, ARREICH
9 5 KILKB OIS LR T 2 i ba 25, &
J& T gD A S EEB ORI, SRRt R
Bobe L, KEOWBEFEREBEL L1 ~2Ma & E 272
EREOERGED IR EN-EIE, £ 1.81Ma L2 5 5504
WEFMAIEE B L SN TW2A%, 2009 4F 12 E B # g
B a (IUGS) 1k, MEEROX S HEELD,
EEREETHICE LTy 2537 v (2588Ma ~

1.806Ma) % MU HEHFHICEDLI L E L ZhUC
L detkizA (2012) 1%, AR TEHEOKLKE (BH
132> (1985) @ GT-1:7KEF (1987) O Tl LEZ HN5)
o774 vary by 2EMRELT22 £ 0.3Ma &
T, RBORREFERZAAEGE L, MEoX )i,
WEAERYERT OFERFE LD G0 T, BB OMEREN
134 200 JTAERT OIS EE & % 2 TR W

HEREB ETE

RIFFEOMALAE 2010 4E 11 A 12 HICKB R ICB
WTEEA & LTI ERICE o THRRB IR (M 1-A,
B). ZRUEEOKE 13 EME 130cm, % 75em, £ &
100cm TH -7z (M1-B). AIbAIREEAL TH L7720
HEHREIIAHTH 205, KRERMILADS ERT 28
HE, BT ERICIE S NS, AMumidiE e A SR
LTwawnZ enrs, RESICL > THER» 53T

N~

33N 134E

"2

133E I

132E

A7 (P i)

L]
{EAEER FEHER
“hirER Fr HER

—

| RCREvEes v

] e

-

KA
o)

L AL OFE R T & FUE . X (F 7 s

| u-s‘s:w_-f--ﬁ-;w:a:;.
D | 9

TR ETREO &) I/Em L 72, HBIE IR 1:5,000

OB PIHER (No.3,4,6,7) (EBfErRatE, 2015a—d) ZFEH L7z REWEIX5 500 1 2 EFEARE [Hid ]
FEWER (FRE,1973) & L2 L7z JLENE, 20 U550 1 MU ROE (2] (56 2 M) (GERATIER ARG > & —,
2016) OIFHICEDE. TR OSATEHE & TP WEOME X, =6 - BE (1985) O 1 &AL FriE sk
FEIWTE OALE 2DV Tid, 1:25,000 #iTREE TR [#fep ) (I 3Bike, 1998) Z A L7z, B ML OREHIR, i

FECHT S Lo IR TR R SN,
BRI, FUEHIS RGO C— IR EN TV D,
FTHsERESE - i),

(i

(FPli#E R R &R - iUt fRERR S, 2010). 5 C - MUA D RRAR
BRAESHE R DM Lar SRy NES 2. (F

_44_



SFH A

ENT, WICE o THREIIT LN 723D EEZS
n, FMaoELEEIHRRE THRE L HI NG, &K
fbAIFZER%E, LB3WAE (Fyiidk) NofRFhR
REEEICER ST WA, BRI L A TRE L O
CEINDE L7270, 20154FE8 AL TNV I—IVER
WLEE X B IR DA 2 ATV, 2016 4E 3 A 31 HAH M
MEHIRFE R (P AGEET @) ov—IZRRE N
(X 1-C). AWFZEIE, RMEA»LHBNE L mH (1K
1-D) T, BEFELIT-> 72,

SHENZA AL L 72 NIRRT - 7288, #JIIZ X B
e varREERI O b HWTOMELC,
YR PER CTE ooz, HREIZLD T LT —
FNEBWELZZ, YAXYEY RH v ¥ —%HWT, KL
T CREWTIED), BRE W GEARWrm), AEBm (it wim)
D 3HIMEGRIL, BELTTL85 — N EERL, b
UM CBIZ L2 B, 2021 5 A, Lo
LAIZ RIS FEBE IS (K1-C), BIEICHWwZT L
NI — s BLUORLARSHIENE S 20 (K 1-D)
IR FPHHELZESIRE SN TV S,

B X

HALA REHIE O TIRAFAE S, AR OIED L <
IHERER DO HIB I B W TOIHGIC & Y ZBELIFE L L
HM M OBEN T TE RV, BTEFEET 512
IERICHEETH 525, TRRO LD LHIREN DT 0
BATE0T, Mbax e ) FRoO—Ff & FEEL.
PUFIC M & FEORILE X OHHZEICOW TIN5,
B, KA - BEOFMHEEICHEL TE, TAWA
Committee (2004) |ZfEVy, H AFEFFULTIAWA Z2 B % (2006)
WZHE- 72 .

$i#& © © / F %} Family CUPRESSACEAE
v/ ¥Ro—fE  JEMAH Cupressaceae gen. et sp. indet.
(14 2)
MBS MREEOLENE L, BMHMoMkoIz L
AEBPENTVS720, THRBSENTE . Ll
IS5, GEE & HURFEARD & 72 % T T, K-
FEBREE KM THDLZ E1dbr s (M 2-A, B, C,
D). KROE T, 13& A EDORMEBOBERS 1$EH S
N L TV 5H, 5~ 10 MIFEEE O [ B 5 % +F
DT ENSERFIIARTH L Z Lidbr s (X2-A, B).
B ONEW % & ST AR (EIRHINE) 2382 C,
FLRHER & A O B FAT I AT REERR I A TR T
R R R (M 2-A, B). WA MO GE S %
REMFFMBOAR SR, BHIOMKT 3~ 32
BT T A 5 MEREELN TS % (M 2-C, D).
TURE DA EE BESLIZ HIF (B4 2-D). sl J5 ik (18

AR (B SEN BT & ) F OKFEEILE
WO LCRABANCIEEL w2 L9 Iclz 2 (X2-
E). BT OKFEEL X O KB FETH S (K
2-F). FEEELIE, 15821~ 2HEET, ATl
JFB~AFIZAR 5 (4 2-F).

1 - AMUAIKE - TEEA R E 2 K ST T, I
MEBIC VT VT EERLIR N I 55 BH I 7 i 7 1) ALk (RS Rt i)
AFEL, SOICHUMRGEE R 723, WU O K
BEXECH LI LD, v/ FRoMTHL I Lidb
M5, v FRHIBIE, WFRPIZR < 5T B S EER
DOFT, 28 ~30 )8 TH 140 fEA 5 7% 5 (Farjon, 2005 ;
Earle, 1997-onwards). v / FF£HZ, DIFi, #&Eov / F
BHEZAFRD 2 D255 1F T W72hs, 5 RF R
e s, AFRHIEFZO V FRHIEI L2 LIk
T\ % (Brunsfeld et al., 1994 : Gadek et al., 2000 7 &)

v/ IR OBEOMRESIZEUL T 7eo, BLA
VTORBIDE LV, LArL%2s, HAEDEBI W
T CHAIN 2 MRS T, B S ~ORITOIR
RE, MEMERONRE, HEEBEDORGEEBEILOTRE, - BPEELL
DOHRER 1 pE N O L BCy, s mZmlg (EiE
fa) o#HEE LB, KFERMBEDEIRZ: &2k - TR
RHEDOXPITELZ EWNH S (IAWA, Committee, 2004 ;
Noshiro, 2011 7 &).

FACA L BRI OB BE O EE L EZFH>Z & h»
5, b/ X¥RoOBED) L, 1ZEAEDVZHIRZFT
HbHLYaAf TlE (Sequoia) a7 FrFu g
(Sequoiadendron), X < A X)& (Taxodium) Db D &1
Bhb. T, AMuAlke ) R~ FHOGEEELLY
17821 ~2RBETH L2 L5, AR 2 FH]
WIFEAETH D AYXIE (Cryptomeria) a7 I 7
V)& (Cunninghamia), X 520 BEEILOEAL VA R
aJ& (Thuja) DHDEFRLE L. 612, A4 av)g
(Glyptostrobus) & * %t a4 7§ (Metasequoia) TIZ,
T LA EDAFTIOGFEFEEILT, AL ¥ 3 V@135 B EE
AT AT, Ay af TETIE, 5FEEEILLG—F
ICIEATWAIENDH 5 (Yamakawa et al., 2017). F 72,
AA T av)ElE, WHE (EERWTm) <Rk o i
TR & A Al O B BRI o h s 2 &
T, TOMBEIZEA LTV A LI A TIE LX)
T&EDLEENTWD (Visscher and Jagels, 2003). L 2L
NS, RMEAIZEEDIE L\ izo, BEo5EEfL
DILE RS FTMIB O RIB 72 &350 I2BIEE T E 2w,
512, BSOS FEMOEA, A4 2 av)Eik
20 MIEELU T Db DN% <, X & tal 7IEE 38 M
B Lo hd b L ST A (Visscher and Jagels,
2003 ; Yamakawa et al., 2017). ARALAGIEZIE & A D15
HMFLERELUNTHL D, 2¥tvalf TRICHRE
L2\ REMEDS S 5 .
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v/ FROMALAIZTEEPEUS 2 2 &b REED
FEFEICEL WD, LIZLIEAe  FROLASERET
& % Taxodioxylon J& X2 Cupressinoxylon J&, Juniperoxylon
B2 EAEb IS (Dolezych, 2011 7 &), H AR TIE,
JUIMN D5 = % H 5 i 9 5 Taxodioxylon matsuiwa
Watari (Watari, 1966) & FIZHE=ZR 0o EH T 5
Taxodioxylon cunninghamioides (Watari) Watari (EL3
1948 ; Watari, 1966) & Taxodioxylon sequoianum (Merckl.)
Gothan @ 3 B E SN TW5E. T H 3 58
&, TRTHBI 2 A XGRS L RO &0 5,
BALAD S DL 1TEL o T 5. Cupressinoxylon J& 1L,
T i 2B E OB M= E» S 5 H DD (Bamford
and Philippe, 2001 ; Bamford et al., 2002), 1 fit#d DL 112
bizo THEL ORI L THWSLNTEZZ b,
Cupressinoxylon \ZfRIF 54 1CIRE SN, KBS N TS

Ry 5 M
] : CU» ’: &
DI &7

(Skog, 2003). Cupressinoxylon J& O Z'E ¥, v / X )&
(Chamaecyparis) OMIEEIZFABL, b/ FH o5 UFEE
LAEFES, #OFmFME BRI OKFRinEEDHL
Bk EOREEFD. Mealde ) FM~AFHO5
FPEESLCHEh T MM GEIEHENE) DK A mEE DS Bk
RTEH L, FEPOSAFHANIPEL T D K HI2H
25T D5, Cupressinoxylon J{IZFTIR ST A2 & DEEL
Wy, Juniperoxylon J&1%, A A IV Vg (Juniperus) OFF
WEICHELL, v/ FROSIELZFL, HUFAR
DRIGBEDHIRIR T D DD 5705, RMeaob oL
RroTwd, UEokHiz, KMeAide / FFoLa
SHERECE T 2008 L {, REDPE CFEMZBI% T
ERVIENS, b/ FHO—HIZHDTHEL.

2. MAUA OG- A, B ORHE (BEWTHED, FAE (EW) 230 S CTIEEEZRBIMES (LW) 2%~ T

A5 ET M BHIRMIE) (RC) AYHEMEE & bt 5 o BE FAS I IS BRI 1A E 2 > T A 5. BAEE
(EW), BRMEs (Lw), #l7rmzsfiie (BHEME) (RC) OFRIIEEL RO kb0, —HIZRT. C:
WHE R, (2 A D 15 MIESLT Ofdhiik (R) 2o, Mg#mk (R) OFRIIMENROS

{abizd, —#Z0my. D AHTE (R,
W5 72O H T TR BE O EERILAEE ST 5).

HAIOMEERESL (KH) PBEsns (BREZ1FC

CECREHTE (RS, sy sl (i)

DAFBED S L IIAHANE L T b (KA. - F:AEAT (B, 1% 1-2 MREOF#T
INE R AFRIOERELDYBIZE T X 5 (L)), A4 —)b @ A: 500um; B: 200um; C: 100um; D, E: 50um; F: 50um.
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ApEOEMER & DB

KRR O E D 5§ 2 KREREWILA IR L
T, 1950 LA 5 % < DETER & R BEH DL 3
HEINTBH (JUK- Hil, 1953, 1954 ; /UK, 1955,
1957; H1l, 1959; Saito, 1962 7K¥F, 1987), kD5,
A&t a {7 (Metasequoia glyptostroboides Hu et Cheng)
MEET DI ENFMON TV, A5 a1 Tid, 1941
FIEARKICEoT, #NFTXATE (Taxodium)
Y a4 T7)E (Sequoia) & ENTWwWifbAEOFI|Z, #
NHERRZLZEEZREL, ALAzb LIHEAY
a1 7Ig (Metasequoia) % HE% L 72 (Miki, 1941). %
D% 1946 4, HEIHILE TR ¥ a4 T O HHERR
S (Hu, 1946), b/ FHO 18 1ML L TRiE S
72 (Hu and Cheng, 1948). ¥t a4 7IIAIHHEAIZ
HBLL TA 5, =/~ =2 THILERIC
ZIR L7272 (LePage et al,, 2005 7% &), Z D%, Rt
Fritt 2 S5FE LR, HAR TR IE A L
TLEsZENFMOENTVD (FH, 2017 & &), %
DAY I TIHBOBIZ, KBZHER I E
GEAREMCTHERINTEBY (HE, 2017 2 L), Z
OIS TS LAY I THBH OIS 725
TW5,

HrE»olE, A&vaf 7P, e FRCIEY
7 Z (Chamaecyparis pisifera (Siebold et Zucc.) Endl.) &
a7 3 A (Cunninghamia lanceolata (Lamb.) Hook.)
b LLIET ¥ ¥ A AF (Cunninghamia lanceolata (Lamb.)
Hook. var. konishii (Hayata) Fujita & L < |& Cunninghamia
konishii Hayata) OREPLA 35S S CTw2 (HIL,
1959 5 JUAK, 1955 ; Saito, 1962 ; K%, 1987). T v %
AAFZaY IV P OEMERLZEINDLZ LS, T
XX T E v, 7 7 OMPALH I Saito (1962)
EOKEF (1987) Aok s, KE (1987) (XHESHRET
HErLENT 2L LTwE, avayyy (5054
AF) OWPALAIE, BHEIIAHZS, SR (1955) &
Hill (1959), Saito (1962) THESNTWD. X+t
aA7, ¥I7, avarHFr (754 AF) O3
OMEEEIZELL, SEOFEMZIEESHER TE 2V
fLATIE, ENTH-TEBRLLIE R, LeLad
5, B L7z& )12, 27 vaq 7, AR, A
D53 BFBE S % F5 2 R0 ORI O T Tl o £ 38
fifa s L Eo@EE 23S 5 1T, RMEADb DL RS,
Iy (FUFAAF) F, HBEWREOLAF
RS EEfL 2RO HER T, RMAObDE R D,
Doz ehs, RMeAzASaft7eayayiy
(7254 2F) ThrbEIe. —7, 77,
Noshiro (2011) 2 X % &, v/ ¥)& (Chamaecyparis)
WKELTWads, gHE{Lo MYl v/ R 2

FRID3 ¥ A4 TOMBAILLRIZZENEN 4%, 38%, 58%
THY, v/ XM~ AFROFHESLZFo> T\, &
512, RO RS ML O 14 MBELTCTH
% (Noshiro, 2011). SN SOEEIIARILADEYG & —
BLTBY, MLAET Y I THLREDIE G, L

Lo, SRl IEESBIE TE WA LA T, B
EEEL W,

RIFFEIL, PEARLLZ T HOAEZRRZICHET, £
CORIFEPLADEE SN TVWDE ZEh s, HFKIC
X, A7 aA7UHNOBELEIN VL EEZ LR
5. Gk, AV 3L THIERT HEHOBEELERT
HHZENL, BFER=2A5 a7 LT, BHEEHR
HTE2501E, BELTWLEDLR D 5.

BEKRICOWVWT

KM HHRE SN DMLAICEE LT, TR
2 S ERFR I 2T TEEE SN2 O STk 1 [T HEA8 [k
ZARITHERARI oS VI REAENTEY L
K- Hil, 1953: Hill, 1959 BIF, 2021), 1956 4E (W
A 314F) 11 AICEIRE S KRG SWICTRE T 2 BRI T3k
ZAK| EV) BRI SNz 20k, 1969 4 (B
44 4E) OEZF TIE, BREHBFRESBITOFEIC
1 [HRFEAKR] LI BHOALRENTE Y, BibAD
RV (BREHREZRES, 1969) . LarL, 1982
£ (BFI574E) @ [EEO AL ] 12O THEARD
HibRTHh s Litilsh (BREEHELRES, 1982),
DiBe, RERE&We LToamd [HER (BHEA)]
EREEINDL L)oot B (FIREEERS
SRR, 1993).

FH (2008) 12k 5L, HALALIE, MEFOKIZE
723 B (CERCEESR) $E925HF M P R0 Ml e B
WCikEE I L2 b 0 s L, 2 H o=,
KR, BLER R RAUER ORE, SoIICEfbL T
5ORBIERORER EVRL > TR FEA b D% —
FRICEALR EMA TS & L7z, F72, BARPHERIZ
N CEBCHEMMEAGE > Twb 2 LG
M2 7% > T % (Oishi, 1999). Oishi (1999) (&, EEfb
RERFEARE 1% KGO MRRFER] & 1% D Lo 5
RFER] ICX L, &5 [mEEM] oFfbARz kL
Fi2kh o/ c=03xKmon [HprA] &0 Cc=0.3LL
Lo [HRARR ] L5 TE S & L7z (Oishi, 1999; KA,
2001).

HEREZ G PR OWFREMRIL, Ak L72L )28
PRI (]9 200 J54ERT) TH B A, HARZLHD
FRBEALARDFER T 2 B OEMRIL, BE=8K~558
SRl (% 2 4 3000 7 4E~ 1300 H4ERT) T
L. PEREL, —BEOBEEROERICHENE DT,
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BALDSHEA TRV, WL TWwb I ens, Mo
JAPZ S ) DB IR > Tnd EEZ LN D,
Oishi (1999) (HAFERIZ AL, 2001) OHFIHE) &,
BEAKIL TERER] o k#1283 sEbARE
%5, L2Lahs, —ewbw s EERE V2
i, HENVICLBRPELR L0, HEARE [HE
K EAAR)] EHTHZLIEMETH 5.

-

Kifgea DD I12H72 0, BELMLATRERL SN,
PP HEER S L CTTH 72 11558 L2
L%, F7:, KRERETLIZHY, FFPHEE
RS O LAREORM T 21372, FICFAKEERER
RO B EW 138 4 72 STk & M8 L CARTR O U 1M
(B 1-A) ZHIEL T2 W22 T, $FERIC
S L IERORME 272, FOME KA $ 5 SCk
B L CUE, IIRBEUS (ZREASREEYEE) (2B
S5 DEOF LIS, LHhSEKEHL FIF5.
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Ciconia boyciana and Grus monacha photographed in Saijo City, Ehime Prefecture.

OnnisHi Tsuyoshi

Abstract : This is a report about Ciconia boyciana and Grus monacha photographed in Saijo City, Ehime Prefecture.

F—J—K:av /Ny, FRYL, FHEH

Key words : Ciconia boyciana, Grus monacha, Saijyo city

ag/ MY

a7/ b 1) Ciconia boyciana (%, 27 /7 M) EHIET
BRI O BT, EORFIRRGE &M K OO RAF IS
ED L ENA AU A B IR E SN Cwh. Ly K
T =% 7y 2 FIRE S T T — TR EE R BUSE A
HIEFAVEGE | C A o 7 BR R BT R & LT vz
DIEHRAL (DD) Lo TWhBY, BEEAH T I —
TITAMEAEE 1A (CR) ICHRES N TV 5.

EALCE A E KRR HIfE B CHIm L, EI2h
EKRER R TRAT 525, HARHIZEFN LB L L
THERUBAT L DD D, LERERFTCHEAL
DY FADTT O IAREAE 2 72720, EINZHIZR
FTHLITHRoTVE, BEATIZIUEAF YT, TH5,
AR, WTH, EEINCRR L& d 5 (R
2014).

EH12 2020 Fl2HEHICBWTa Yy ) M) oREE
MR LIETEX 720 THET . 7 BHERLGITICOWT
X, W L7/ A9 (NikonlV2+GP-N100) 7> 5755 L
72 GPS MEEEREEIE A FLM L T 5. ZofEKRICIZE R R St
B H# M L ISR S RO DOV TN D 2 & ER 1 aw ) by

TR T E A5, WEE a7/ b OEARE O AR W H 202041 H 10 H
e . N P M - IR ST A a B A
23 T i .24
*ﬁ;ﬁ VAT ALY, 2018 4E 9 H 27 HIZ IR AR 1L 33 1 54 5 14 B
EETHBENZAZDI0214 5 L HIHL T, [H i 133 5 9 43 50

fEAIZ 2018 4F 10 A2 TH ST o s I LT CTHERR S LT
Pk (HARY )V - aw /2 M)y v —2 2019), THs
TRHEICE E o Tz e BRoNTBY, HgkEEPkdEd
DT 7Y —DEBWIRY S N/ NB S & PR
Thoiz.

* FIREA AR SIS BRI V-7
Curatorial Division, Ehime Prefectural Science Museum
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FAV IV

F V)V Grus monacha (XY WENZ G A KA D BFH
T, Ly FF—% 7y 7 FIREH 73 — ke 2 5
(VU), AN 7T —#gfaiE 28 (VO) IffE S
NTHEY, HMOBIFEICED 2 ERR A VLR AE L
DIFESN TS, BBIZE, SHERG, Ho ik
e, BEEASSSHIIHE, ZOMIZIKELTHY), PE
HEE A S, SRR NS, 3~ 5 FOFRKRHE
L CITEIT 5.

FEIRREIL B CEOH L, EREE R ik 5 Tl
T 51370, EWNTD R SR M KT 2SR B A i &
oTHBY, FEEMATETCLOREETZETHA
Bohsis$ 4. WIS, BT, R, 6t
o, KNS, PP, FEEN e SISPER LRSS B
(IR 2014).

813 2020 FEITHETHIZBWTF XY NV OREK %
RBLECE-0oTHET S, 1 H 16 HIZHER L2
BRIz OWTIE, BIICE 2 CHETHA Lz 0k
Ez2 515, 11 720 HICIZSBE % &3 27 K222
TEDS, L) ZE 2 CTHEBREPBEIT I bEF -
bnEEZOLND.

S

FRE Ly FT—4% 7 v 7 YUEIRES (2014) © BIER
Ly F7F—=% 7y 7 2014, F¢5iE R IR RERSE B
5 )R IR PRFERR. T2p, 84p.

HAY )V -2y /7 )4y b7 —2(2019) @ 4
BRI Aoz ? ElORRKELEWa Yy /7 bR
FAEDHFED < https://www.facebook.com/
permalink.php?id=1240403752641622&story _
bid=2929891247026189

FH3
i H
Woo i IR PG SR S ACHT R A

JbkéE 33 B 54 77 24 ¥, WHE 133 L 8 7 21 1

FAT N ()
120204: 11 H 20 H

B4 FRYV (W)
HeeH 12020 4E 11 H 20 A

Wesoh © IR P T K S HUHT B T

Jbké 33 BE 54 43 24 Fb, WX 133 £ 8 43 21 B

BHE2 XYL
W H 1202041 A 16 H
PrssHh o SE AR UV 4TI PE R O B A
JuidE 33 54 43 1340, HAR 133 94 68

HH5
i H
o -

FAT N (R
12020411 20 H

SRR T SR RO B A0
b 33 &2 54 53 24 A6, AE 133 B2 8 7 21 1%
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Distribution of Geckos along the Hijikawa River in Ozu City, Seiyo City and Uchiko Town

Tanioka Hitoshi

Abstract : The distribution of the endemic lizard species Gekko tawaensis was surveyed along the Hijikawa River in
Ozu City, Seiyo City, and Uchiko Town, Ehime Prefecture, from 2019 to 2020.

Two species of geckos were observed, including G. tawaensis and G. japonicus. Furthermore, individuals with

a possibility of hybrids of both species were confirmed. G. tawaensis were recorded at altitudes ranging from

approximately 20 to 520 m and at distances ranging from approximately 1.0 to 23.4 km from the coastline. G.

japonicus were recorded at altitudes ranging from approximately 4 to 360 m and at distances ranging from

approximately 0.1 to 26.8 km from the coastline. G. tawaensis are considered to be widely distributed in the inland

hills and low mountain areas. This report presents the first detailed distribution of G. tawaensis and G. japonicus in the

inland side in Ehime Prefecture.

X—J—K:FUYEY, ZRIVEY, (EkfE, FEEMAE SEE

Key words : Tawa gecko, Gekko tawaensis, Gekko japonicus, Ehime Prefecture, endemic lizard

iELoIc

& 77X € 1) Gekko tawaensis 1%, M, PUEM T, T
JHHL T O NHER R & Z OB OE %, TUEHRL O
KRG AT 5. SR L2 H 4720 O L WK L=
BB, WEORENHDHEEICAERLEALO N TYT
bALNLDS, RIRMEFEORANNE S A B8 - o
BACERBBOSESEHRSN TS, F/2, Ao
REUE IV L) REA T =R Y EY
Gekko japonicus \Z & > CIEBSNLMHTIZH ) (BRIEA
H AR J B A A W ik DR R SR, 2014), BRBE
AL v FY R b 2020 (BRBEA, 2020) THEEAMEMRHSEE (NT),
FREL Y FF—% 7 v 27 2014 (ZERL Y FF—%
Ty 7 ERES, 2014) THEMEMAEE (NT) & Sh
TW5h. ZIYE) OGABIEFEED =K YE) D5
MICIZIZTHEENDE. yIYE)OREIHT- T,
Wl O AR RS T 5 =& VY E Y & OEftDIER
FEETH 5.

FIFRCIE Y U YE ) IERHOITE A I3
TTH LA, WEHOWEIIZS Ehr2sH bS5
(A0 - W8 - [, 2004 BREL Y F7—4 7 v 7

YEERB S, 2014). BREOWEH T, TUE P,
P, AET, R, EET 2 5 Z T IS 20T
TOMTHITCTIL L Redkrid b (FR)II, 1982 [H - 7
H, 1999; BN BARBRENZEE & —, 2001 ; #AH
2014 3 #¥RZ A, 2015 5 476, 2019). — A CHEDE
Wi E R (HESA) I 1982), HKEHT (5%
IEEA A AR BRI R B4, 2003), KM (IHRE
JURT, IEIEA) (B2, 2006) 2356 505, 20
I ONEDEORETEE MR TETBEL T,
NEETOGA DIRH ) R ERBEEOBERIIALL T
L. WEMHOMOETH ¥ 7Y EY) OWFETOFEHIL
D, FREAAETFTETIIESIN TR, =KUY
EVAIAIN - JUIHH S - TUEH G )G AT 4. Ri
FREZ P& LEEYICERT 5130, TEHTTR
M TEH T S OEFHIZHERT 5. BIRE T
BB & ML AT A & EZ B NADS, NEDFEH
OB EDT N T, GHADLRIY LA BHOES 7 &ED
HHIIAE L T2,

EHE, FRERNTEH P ZRNBIEIE 2D
NRWTE 7Y E) OEREIT, WEIOILHF TS
TYEYOERBEERL. REREIZITYVE) EHER

* T 782-0031 s LA ST A (LT T SRARHT 4-2-17
4-2-17 Higashihonmachi, Tosayamada, Kami 782-0031, Japan
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Rl S Nz =k v e ) oo R L, AL
B L CAERMORES LR £ TOMBE (5 H
PREE) ZAEHLZRRICOWTHE T 5.

AT &k

FATHIE, RPN LT, WTFETORRIIE &
D FZZINIIF - 72 IS O IR O =2 1 1L H T 5,
WEEEO R, BIBTOREORILELE Lz
A OHEPHIL, IEEVIZRM T REO RN 25 78
FHEAT I 20 Codbisk, BRINSZINAEE NV X
KM FHERA & N TF-0T HAIF 220 T oMk, BRI
AN IERM T AR A 5 N TR L AR 2T T H
38, RIS BTN T R TET LU B 3 A & R i1
WHTAGEZ T T oM, B SN B A E P 1
FPATHI YOG 20 5 SRALET N 2T CoHkTH 5 (X
D. 7, KRINTEES2S WL, NI TOWHET
DL b R E L7z,

YEVHOEZREIT 20205 H26 H25 8 H9 HIZA»
FCTAT = 72 JIIBNIEWTIE 2019 4E 5 H 29 H & 2019
£I9HA4BICHITo72. YEVEOESIZ, WOk
Wi R - BaE, B, ANE, PR, A% A
L, A%, #HO¥EEZ: & &Y, PR B o
FoOHLMA R xS E Lz, YEYEHOBERIZ, &
VAR NGB OMEARIERIZ X D ATV, WERRHE, FEFREL
BB R (K, DR 2 [X45), ARBHOME, M2
WA OMIE L EE Ak L7z, R L2 EERIEET O
L7z F72 HPoOBRBECTER SNHEA DL 7.
FIXED) EZAVYEY OMINE, S (1980) 1R
ENHERO ) I HE R PURIZ = & > Y€ ) IZRT
PRIET 035 7Y EY) OIXIZIZE—ORIKTHL Z
&, RPEEILOLEA S UK O A=K Y E) T
F 225 40T IXYEVIZINTHLI LD 2 I
HEHLTITo 72, B EBRERR TN B O BN 72 46
Rk, WO R CHlfEL# L. 72, 2
S DRI AT 2\ i Y 72 B 2 R SRR,
Toda et al. (2006) TrR S7-ifE & 5L (F1) @
B (£ 2) LB, RMEER O REME 2 MET L 72
TR L 72, BB T & HE 2 & AT o K oo 4 fE:
SRR O HsE, #BE (29 W) WETEEOIRI (5,
1980), HIALILETH 5. HMEMEMAEITRLHEFZICEBH T
BE L, —H2ERMELEEPRE L. &b, AT
E=hrvE) Ik (1984) &FHIED (1996) =%
ZA\ZHEANAE 50mm LA, 7 7 v ' U AZJIHE (1980) 12
PEVBENA & 55mm DL b & gk, 2 BT & AT O
ke L7z,

YE)HOWRM S OMEE L ES 2B TA~Y— |
7 4 ~ iPhone7 (Apple Inc., California) % FI\V>CRiEkL,

WEOFEFELR &—i % FE L PR web H— € A D HiHE
Beh X GSI Maps (|| - #b 3 FE, 2013) % FHv>CHUS L 72,
fife 72 #b 5T 0 HEE A 5 QGIS 3.12.2 (QGIS Development
Team) O NNloin 77 7' A ¥ % F\vCilg /=M EE (5=
ME CoORMERE) ZHEM L.

FEROFEIIL, T L TR T ORE S & i B
AL, WHEMOAEEOAELHRE L. KitED
BHRHEIZT 7 £ IVHEE Bellcurve for Excel 3.20 (#k
Kt SFE R — A, {H) 2fEFH LA AT
EBEICEESIZL D5 TV E) ORLEN 26 (iR
FHEE D FRIFD, 2015) & =K ¥ EY ORERD 16l
HY, HbOETHERL HREMIITER 132 #7, 3§
T E O E T 10m A2 54 560m OFEH T (1
#RZA) 13174.2m (154.1m), ¥R EEEEE 0.1km LLF
7 5 #) 26.8km D HiPH TP35 (FEHE(R ) 13 13.3km (8.4km)
Tho7z (K1, 2).

Bw R

WROMER, 7Y E)N36HT, =K vEYD
42 Mt RHMEMEfRDS 2 WS TR S (R D, %
COMIT—FH OO ADHER S, 5 H i ClE s
MRS ME R T 2 BR 2 COIEF T L 72
Hr CHERR S L7z, 7 TV | ORI 3=/ <i3d
7, PIBEM O BRI LTl 2 S A I2H - 72,
M RAHE R TSSO Wi - £330 T
EFEICZR Y BYDHERRS L, 7YV EVIZEERS
Wb FHE T ER O ILARE L CREFE S N B 2 H - 72,
WO T, IWEE2 SHEE 400m fFIEI2 2T To
HIE DL - FHEME L TIEEIZ=FR YT DR S
M, F UYL EEO AR E IR L 72 R &Y
e & CHER S L (M 2).

RMEAED S B, MITHEE (1) RRIILILOfFTE
(B 2) 25=HR ¥ EY) OFE % RT b o0, it (K
3) IZBHEL KRBV HLIT ML ALY, BhSK
0 (X 4) OREBEDSENS 7Y E) OFFRICEEDL
oA HER SN (K 2). 1S IZ MO HEM
1K (F1) 458 (Toda et al., 2006) (2L L, SRR (B
X 5) ARSI OBEOIRDE (HHE 6) b 3kEMEAk (F1)
AR EEICIZITAEL, MO MEMEE L E 2 b7,
B, WERFERD T T BIZFH %2 BT O R, MR
ThbH I EERTONAERDEL N TV D (R, 7EG).

57X E ) ORISR 20m 22 559 520m O #i
B2 0, 3 (EHERZE) 137 154.2m (135.5m) Td -
72 (K3). &7 EYL#EEO L TIEES 500m LA
FCOMERRENAY, WEE TG A S 5 300m 3T
O TH o7z, =R VEY O RS IITES R 4m
MO K 360m OFEFHIZH D, Ty (E#EREZE) TES
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o A=

120.0m (1159m) TH -7z, EE CIEmER A =E
MRS NG Do 723, RO L% BV 72w IRy o
T G2 i DR & TUEH B & A 5 L7z (Mann-Whitney
U Test, p<0.05).

& 7 ) B AR M R o ¥ T B AE VX AY 1.0km 22 5
#) 23.4km O FEFIZH Y, Py (FREEREZE) (3 13.9km
(6.7km) TH o7z, =¥ T MERM O HEHE
(349 0.1km 2> 549 26.8km D#EIFHIZ & V), P35 (FEAE(R 2)
(3 10.1km (8.2km) Td o 7z. [ FHEEC (2 fE R 2
HEENA BN (Mann-Whitney U Test, p<0.05). 24k
kL s 7Y €Y LFEEHCHER SN TB Y, Shli=k
YXYEYDHFIEEELE LTREERTT- 72,

z =

KIFZETlE, ¥ UYVEY LRIV EVIZANHRVO
Bt 2 & N B DRI 221 F CTOIE W HEIPH CHER S
7z, OBV IGMEESO M EERED R, (K
LI CHEEHL S S A S 72 T, AR EHIC O W&
IR TR L2 024720 o LWkl | & 5 50
BLy FF—%7v 7 2014 (BEELY FT7—% 7y
UERERSR, 2014) ORBRICARTAKETHL. =
AUV EVIMEHEL L LA, TV EY) DS
M==AY EYV LD DL OAREMICHE. ¥yTYEY
DOEBEEI =R YY) OfBIES L BEE 2 EW A
SNLholzdy, FIXYEYTRZACYE) LD LE
WIEE AT A EANCH A, oML, =AY E
DAV EEE T A DR E A % i BT
HZE, FIXYEVIIWEDO Y IUWREZICAERL
ZARVYE) OHEET TIERIEBEND 2 LA ER
EBoTWDEHEI S NG, R IFREONETO
FIXE) EZARYYEY) OSAEHHZRTHOTOE
BThrlEzoNb.

FIRELNTOI#O ¥ 7Y E ) O, EkiRs (Y
FEr ) O 350m (FR)I, 1982), KiMtiIL)IG
WOHUIE TOARRZE & MO H 5. T2, FIER
I TR D> & #9 6km D FEEE I & 5 127 500m 1
EORBHITY IXYE)DERBND L (RER). 2hbd
AR CHERE S NS O#FICH 5. TR TILE
FEAHE A HAEER 500m 3T F CTHERR S Ui iz 1d s
SAd (I, 1980 JIIH, 1982), AWFZE & [FHE D&
FCdH 5. B CIRERA T2 & WO R 600m
i CTRegRasd A (EI, 1982).

RFFETIE, PIEETIIEER 300m % 8 2 % #i 5 CY &
VORI e hr o 7z, WifE & b SUEATES 7 NREDIE
FOBEWHIRTIXERIID R bLEZLNL. NEE
TOREIES & R EEORAMEIZS 7YE) LD D
ZARYYE) TRED -7, BREEATIE= A YEY

(I DRE R 650m (2 5 sk Crogkasd o (1,
2014) EAEOWEELEH I N TS (KE, AE).
HEEW RS 5 =k v ) IZRBE A IR EET B
X E) L) HNEE - EROREWEATCA AT EES
CHEM S D,

WO 1L T A 2 ILAL#HR O 1L#E 2 S E 400m
DR TIE, EFEDILT L R ECHAKICEL A
JE7: ECEICZAR VR DPHER SN, ¥ TYE) LI
W EITHERESNA L HICHZ S, BITTHRSLHET
BEMBOESTL IV Y LRI TS, B
BOKETIZHHYIYE) AR TERBEN =K
YEYANZBILL72HEDDH Y (Toda et al., 2006), #F:
VI OHEERH AR D Tl R IR D ZE b 7 & 12 B
I HEBFEDOZALD D - 72D d LIt v,

FERR S L7 TR BRE 70 KAs A 20 W EfRIL, Toda
etal. (2006) T/n SN7-ZHEMER (F1) DY &R s
¥ L7z, Todaetal (2006) TIXZHMA (F1) D <
ONDILEDERIZIENH H Z s, FHEEIEREICL S
TR O MR R O TIEEOTEE I X 2 BE A5
ZCTHhDHH. \BEISHEMBIIMILTILS (Toda et al.,
2006) THELENTWBEH, WEONEETIESE D) O
Wb e b, SEORETIIRERIEOY E ) HOH
BB VAL SHEA L DHTHY), SORDFERT
LR R Z O T B R OFEREAE NS 2 W RETE DS B
L. FBREL Y FFE—% 7y 2 YERBES (2014)
&, WFEASEFTIC AR A M TlE Y T ) IR
OHEERUMIEDONEIZEENHLL L VWET L, I
5 OERDPHAOEROHB 2, WO HEEARL Z D
TRHREEIIAHTH Y, SHEHS 2T ELEN D 5.

ZIXEY) OREITOVTIE, RO AR IO
WEDVEETH L. JLEHCTHOAMDTER S 72 E L
TIZHE S TOMBGEHREI/NIWEEZ 5NLD, %
A RO BRI OREIIAHTH L. T2, Wik
OFEMIZEL L7 TXYEY DL =RV E)ANOELHD
ZALR SO FEED G SN A . AWFZE TR O [F A
D5 B S CRERR S 7228, &I X A VUEIVE RS E
A5 7Y ) O ARG (B, 2019) & 20k
DR TORPTARBIOFEIEARIE L ) bR o7z,
HEINE B, T CELP Tl < 2 S HHME L EEFIH 2 &
IR DBHFED & 1) A BERBEAND N2 B OFEE S K& W
EEzZ O, MO FPTA B M ORI E
RN H B LHER SN D, 2D FEANSHRME AT O35,
B 7 b b IO FEATEO AR R JR LR - M
DOREDHTERZMETH L. ¥ 7Y EY OREIZIE
ERMOREDITH, ERMOIALDRIE, =&Y
BVAOE E b ) RIGHEFEEN L MR EAREE DA
DOEBHSVET, WEORIFTA BASH - 725 R0 3R
ARER SN CTIZE =8 ) ¥ THEDSUETH 5.
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I

Kpx FLDDIIHo THEBELERIZEY TYEY
DOFERIE W T THOR 272\ 72, T L i o 52 B
HEFIEBIZE= R YY) ORI Z S8R W72
Wi BERKRFEOFHS L=k YR LS TY
B ORI OWT THOR W 72727, FiEk
KEFRFBEDORABIRRIIIER 2 THRE W27 07,
NS DOERRICECE#ZH L EITE T,

51 A3k

EIRIR B E I B RET R B & (), 2003 R L v
NTF—=% 7y 7 - BIRBOMERO BT Db % 4
AWy - IR BRI AR SR R AR R

FRE LY FT—% 7y 7 YEZHES (), 2014 &
WLy R7—% 7 v 7 2014 - FIREOHMEO B
TND&H HEEAEY - R RESGEHRERH
IRIRGERR.

BRI, 2020 @ BRIRAWOESRE KGR BEAL v NV
A b 2020 @ 25 FR 12D W T https://www.env.go.jp/
press/107905.html  (2020.3.28 ZH#) .

BRI FARERSE R B AR AR A R e = 2014 ¢
Ly =% 7 7 2014 - HRDHEH DN D &
B WA — 3MTCHUE - AR XX ) Ew .

JIHHER], 1980 @ FINNE T 7vEY . FINEBHAR
FEERFSEREGE, 2, p. 9-16.

JIHHZERD, 1982 @ BRBET#  HAROEZ 2 AR - 130
M, R (FFINER). KA E .

B 54, 2006 ¢ [ 15284 T ] 3 5 A R 1K
RIS S 2 BRI B RS  hip://
www.skr.mlit.go.jp/yamatosa/dam/kankyou/jyuran/
junbisho/6_6-3.pdf (2014.8.30 Z:1).

FE - #b BB, 2013 © HhERBEHLIX] / GSI Maps [ 1= b i 5t

https://maps.gsi.go.jp/ (2020.08.10 ).

MAHAE], 2014 @ ZEBVERIC BT 2 CHRE - WEHO
@Bigatk (2006-2013 45, AT LGS SRR 78 3,
6, p.41-52.

ARNNERE, 1982 @ BRBETM  HAROEE 2 MAR - 130
M, WUEM (R, KiERE R .

R AT - S, 1999 4 7 V&) O, HEERE,
189, p. 1-12.

R A=, 2014 : 2013 4- 55127 RDB A AL CHERE S L7z
@bk - Wy AR, T LRI R AR SRR, 6, p.
35-40.

TAIE— - JEHE - IS - 5 —7%, 1996 © HAKH)
YR EFES WA - TEHUE - Bkg fU L P UAL.

SR Z, 1980 KBRIZH W5 % 7 ¥ E . Nature

Study, 26, p.14-19.

WNAIER, 1982 @ BRIEFTH HARDEZEZRMER - 138
M, WEM (EER). KiEkE R .

AR, 2019 @ SAIEGREERO Y £ ) FHOMRRRLHE. U
E B AR R EZE, 12, p. 35 -50.

A A ARF T  FHRIERL, 2015 mAIE & SRR
BT 57 7YY Gekko tawaensis D EH,. U
EE AR R e, 8, p. 22-25.

Toda, M., Okada, S., Hidaka, T. and Ota, H., 2006 : Extensive
Natural Hybrydization Between Two Geckos, Gekko
tawaensis and Gekko japonicus (Reptilia:Squamata),
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Genetics, 44 (1-2)p. 1-17. doi: 10.1007/s10528-006-
9010-9

flKEE. 1984 1 =R V£ OIEREARE & YR 1 -
& T OMKEEIZOWT -, TCHRmBESMRE 10
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FHF - HUEEL - MIL/#C, 2004 @ ZERONCHRHE -
WA, FR16 FBE (2004 4EFE) HAREMHES
(JABE) %59 M&EAks EEKRE KRR &L
Rk [BIEOAWRE] BREESFRBEW RS
MR S AWML &EE [Z RO A WEE] W4,
TR S PR B S BRHT & EM. p.
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TREIERAE  EMESHRERE o nRg
AR - TeHUE) R R BRERE HIREREER A SRR
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#F& (m)
600
ol
O A ® —R1NE! Gekko japonicus
500
O A X E) Gekko tawaensis
+ @A
400 O
®
) L ]
*
300 T—* Ok
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®) o
100 A=
o gﬁﬁ@ S 3 e
O *°
;. e Q O . -¢_ Q
0 T T T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0
‘BRI ((km )
2. ) HOMERRH T ORE = & i R A
g5 (m) BEMEERE (km)
600 7 30
* (a) (b)
500 A 8 25 1
400 20 1 lr
300 A 15 1
% X
200 10 X
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X
100 =
I
e | . | | |
ERFEHE =AUV EY ATYVEY RFEME ZAhUPE) 2T7YERY
G. japonicus G. tawaensis G. japonicus G. tawaensis

3. R 132 M & =R Y E) Gekko japonicus i3 42 #15 (MEMEAED 2 Hh % &),

WroEE (a) &ipRERESE (b).

75 78— d R,

% X E ") Gekko tawaensis HE 75 36
XX FEIGME, O IEERT.
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Ea T

WX 1. =&Y E") Gekko japonicus & % 77 E ) Gekko tawaensis DA, KMt HET R, 2020 4F 6 H 25 H .

FEB 2. SR O FIALALIRTC & MIATHE. PP IERIALIL, CS IZMNLHE 2R
M HTE TR, 2020 47 6 H 25 HAERE.
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M 3. 2SR R O IS T OB (M a). Kb XM a O FIFMEG OPREE. B o 12 a O PR % Ak
B A S¥s. TD X KRB A R$. KM E HET KA, 2020 4F 6 H 25 H#fERE.
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Ea T

W1 4. ZEMEAEAR O B D REHRTL & MALSE. CS I MALE 2 7Rs. RMTTE HITRYT, 2020 4 6 A 25 HAERE.

BB 5. SOHEE A O S IR I D AR BRI,
R BT RAY, 2020 45 6 ) 25 HERE.
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WEIX 6. SOHEE A O B REAR 1% 7 D AR BRI
KM TTE R RAT, 2020 46 F 25 HAER2.
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o A=

g1 VB EHOMERMS EMEREH, &5, W, ik REER, % % ABRRoEIIA
e . o e EEE el A
T2 TR AT K TR T H (m) WiEE [ B A B OBEE I A
(km)
5 XY KMy = 3336533" 132°301L7" 202089 247 10 WE J 1 U A (NL).
KM 33°36:36.9" 132'3224.6" 2020089 520 28 M A 1 M AR (L) OBEE (NL).
T ERITIEN R 337363667 132°3040.2" 202089 375 17 MM 1 1 U AR (NL).
KMTERITSOAR  33°36208" 132°30239" 202089 412 19 HEE A 1 M A% (NL).
KMt AT 33'3522.1" 132'33199" 2020089 507 53 M A 1 F AN (NL).
SRS RS 33°35003" 132°2920.1" 2020/7/10 43 25 M A 1 M MER AL (NL).
fi®E 7 1 U fikbAL (NL).
KM ASENTESE  33°33306" 132°32196" 2020527 18 72 M A 1 F HLAR (NL).
HZE A 1 U #ptis (NL).
PNk 33'33005" 132°33355" 202067 18 90 M A 1 F AR (NL).
33°32583" 132°3342.8" 202067 74 92 A 1 F AR (NL).
HE A 1 U ffbttE (NL).
CERERE Yd 3332298 132°3924.2" 202069 74 132 H®E A 1 U AHHET LB).
337320897 132°3924.1" 2020610 69 133 M A 1 M 41?11:1%;; (LB). =htre
it L 33°32278" 132°3511.0" 202067 50 108 i A 1 F AikEHE (NL).
KMt 33'3216.2" 132°35515" 202068 80 115 W A 1 F R (LB).
KMt LT 33315577 132°3647.1" 2020068 80 124 M A 1 F MR (NL).
KA 33314120 132°36027" 202068 112 125 M A 1 M HEHHLEET (NL).
W% A 2 MF fifltE (LB).
MR 33313607 132°32574" 20206125 31 108 M A 1 M MELAR (L)
HE A 1 U fitbkg (NL).
RERUEEL 33°3057.1" 132°400L7" 2020610 90 160 M A 1 B HuEkH (NL).
H#ZE A 1 F Mg (NL).
KT S330546" 132°32161" 2020625 66 110 i A 1 p (VAR (L. @Ok L
TRV EY.
WE A 1 M fikARE (SL).
HEE A 1 U fpfti L.
RERIEEL 33305320 132°4000.2" 2020610 48 161 W A 1 F AN L (NL).
W A 1 M M (L) oOBEmE (NL).
HEE A 1 F bt (L) o (NL).
i Tt FE T 5 33°3014.3" 132°3742.9" 2020624 74 155 W A 1 M AR (NL).
33°3003.1" 132°37'37.8" 2020/7/8 36 158 W A 1 F AR (NL).
HZE A 1 U ftlg (NL).
Mg (L), MRk &
il T Ay 33°30022" 132°33447" 2020625 28 137 i A 2 MF [P fo LTk
v,
PN ) 33°2046.1" 132°3949.4" 2020610 101 176 WM A 3 F AWELAHE (NL).
¥ A 1 F fitkbAL (NL).
ST O 33°29301" 132°44246" 202079 275 219 M A 1 M BE (NL).
KMt oA 33'2006.1" 132°4332.6" 2020620 184 217 W A 1 F FEOW (SL).
KMt B Ak 33'2003.1" 132°38539" 2020624 46 181 W A 1 M AR (LB).
KMo R 33285857 132°3837.0" 20207/8 59 180 M A 1 F MR (NL).
HEE A 1 U ffbttE (NL).
FHTRIT OB 33274920 132°42174" 20145028 204 224 dE A 1 p MO
A (2015) FiéE.
KT AEF R 33°2725.9" 132°41387" 2020/6/24 207 221 M A 1 F MR (NL).
WE A 1 M #£5F (LB).
H# A 1 M #£5 (LB).
SR T F4 33252410 152°41435" 2017108 252 202 W A 1w Ons WAHE(NL).
FERIE LTS
5 TR T 5 332519.7" 132°4121.2" 2020623 Ol 196 M A 1 F EEi/NERIE (NL).
W ) 1 F EHKRvysz2 (L.

H¥ A 1 F ELEEV/NEHPURF (NL).

HORRERE O A IEME, TIXE, O MIEF A, FIZAA, UIEAH, ABMOMEIZ»O LIZITKH D, NLIZITAZL, SLidtr—
RITK, LB IXITKZ I TORER X RT.
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(e %)
) N ) 5 2 BE .
%2 S W HEIE 2L I é”fﬁ&) i e Bk 1 BAOBEE 3
m
FUXEY PRI 33°25'16.0" 132°41'12.1"  2020/7/9 191 193 i A 2 F Eggﬁﬁ (NL). SChfeIfE &
W A 1 F FMTEE (ND).
W#E 17 1 U fEbAL (NL).

PO A RISl 33°24'51.1" 132742464 2020/6/23 184 212 i A 1 M #EAEE (NL).

HE 7 1 U fbs (NL).

TEPHEA I EANISE  33°2444.1" 132°4205.1" 2020/6/24 214 201 H%E A 1 U HAE (LB).

W1 1 U WPiEE (LB).
33°24'40.0" 132°42'03.0" 2020/6/24 262 200 M A 1 M HpEARE (NL).
HEE A 1 U ffbttiE (NL).
PG i) 11T T A1 33°22'50.4" 132°45'03.5" 2020/6/23 138 234 i A 1 M MpEAEE (L) oOREE (NL).
g 7 1 ™M fidEE (L) oBEm (NL).
HE 7 1 U #ptt® (L) oBEm (NL).
- A (LB). %= ikA
i oA LU fiE%ﬁT‘:(*i’r%’J.
ZRvE) KT R 33°37'01.5" 132°2848.6" 2020/5/26 4 01 i A 1 M HEEAREEAL

JOMTTEMEITIRME 33736564 132°20494" 202089 144 06 W A 1 F %gfgiﬁ%%rﬂ”%

FM RN S 33°3648.7" 132°30'22.0" 2020/89 305 1.2 i A 1 M A (NL).

T T RN SRR 33°36'48.6" 132°2903.5" 2020/526 27 01 i A 1 M gzim%)jﬁ L). MR 4

WiE 1 1 U MAHEBE (L.
33°36'47.5" 132°2904.1" 2020/5/26 28 02 fligE 1 2 M ik (D).
M T R T S 33°36'45.1" 132°29'32.1" 2020/8/9 146 05 i A 1 M A (NL).
H# A 1 U AM (NL).
KM R AT 33°36'434" 132°30'31.6" 2020/89 346 15 i A 1 M A (NL).
H# A 1 U Ak (NL).
AEOZEMEHRE=5 )
MR R 33°36'42.1" 132°29'13.6" 2020/%/9 153 04 i 1 1 U YZEXL (BHIETRHED
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Report on the “Starry letters from EPSM” delivering astronomical information via Social Networking Services

Suzuki Yuji

Abstract :

We have presented astronomical information by posting 1-minute videos to Social Networking Services

(SNSs) every 2 or 3 weeks for 1 year. We intended photo-based videos for viewers to feel watching real night skies.

Reactions from the followers of the SNSs of Ehime Prefectural Science Museum (EPSM) taught us what they were

interested in. It is desired that the viewers are leaded to come to the museum and that the posted videos are also used as

contents of the exhibits.

F—7—F  KCIEH, SNS, Bl

Key words : Astronomical information, Social Networking Service (SNS), video
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A Report on Method of Experiment Themed on Resonance in the Science Show “Let’'s make a poop

for learning human digestive system”
SuiN Etsuko

Abstract : The Ehime Prefectural Science Museum has held the Science show “Let's make a poop for learning

human digestive system” from July 11" through July 4™ in 2020. This science show’s theme is on digestive system of

our body. The aim of this science show is to make visitors understand the role of each digestive organ and enzymes

by making a poop using real food. Visitors can learn that food is broken down and absorbed by the various digestive

organs of our body, also understand importance of the excretion.

This report describes the method and the devise of experiments, and also the counter measures for the prevention the

spread of novel coronavirus infection which was held at the Science show.

XF—J)—KN 1A 3—,

R ONE, L WALEE, PRl DAL, D AZ, HLEEER

Key words : Science-show, Experiment, Human body, Digestive, Digestive organs, Excretion, Poop, Enzymes
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Report of participations report in "Gather everyone! Waku Waku Science Square"

-Three years practice and future prospects

SHirakAWA Tadaoki

Abstract : From 2018 to 2020, I participated in the events "Gather everyone! Waku Waku Science Square" held by

Ehime Prefectural Science Museum with the students of the high school where the author works. Although these events

were held on February when it's the coldest in Ehime, visitors can not only observed insects but also created tools. The

aim of this program is making children and students more interested in creatures. This time, we will report on what the

author has conducted over the past three years and the future prospects that have been seen from it.

X—T— KXY, BREYL, JEE - A
Key words : Creatures, Interests, Children/Students
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Report on the Special Exhibition “Rosettes waiting for spring — A form of wild grasses that overwinter —

Kawamara Akinori

Abstract : The Special exhibition “ Rosettes waiting for spring — A form of wild grasses that overwinter — "

was

held in Ehime Prefectural Science Museum in 2020. The purpose of the exhibition is introducing a form of wild grasses

which passes winter. In this report, a method of making botanical specimens of rosettes and how to exhibit the rosette

are aliso described.

F—TJ—F:ua¥vy b, BR

Key words : Rosettes, exhibition
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The Report on 150" Anniversary Exhibitions on Elements and the Periodic Tables,
“Periodic Table:Exploring the World Formed from Stardust” and “TYPT2019 Special Exhibition”
Hisamarsu Yoji

Abstract : Ehime Prefectural Science Museum has produced two special exhibitions to commemorate the discovery

of the periodic table. The exhibition titles are “Periodic Table:Exploring the world formed from stardust” and
“International Year of the Periodic Table of Chemical Elements (IYPT) 2019 Special Exhibition”. The former was

held only at Ehime Prefectural Science Museum, and the latter was held at 24 locations throughout Japan. We show

the relevance of these two exhibitions and explain that the traveling exhibition is a reconstruction of Ehime's special

exhibition. We will clarify how the exhibition plan was realized. We will report on the results of the two exhibitions

and explain that the national traveling exhibition played an important role in many events related to I[YPT 2019 held in

Japan, especially the Closing ceremony.

F—T—F Az Sl EREPESE, KRR, X, mn FiE
Key words : Periodic Table, Special Exhibition, IYPT2019, Traveling Exhibition, Closing Ceremony, Tokyo, Ehime
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Report on the Special Exhibition “Ogawa, Masataka, the First Asian Discoverer of New Elements”

Hisamarsu Yoji

Abstract . This paper reports a special exhibition on the theme of chemist Ogawa, Masataka held at Ehime Prefectural

Science Museum in 2020. Ogawa was the first Asian person to report the discovery of a new element during the Meiji

period. The new element named nipponium is not listed in the Periodic Table, but it is nowadays evaluated that it was

rhenium. In this exhibition, Ogawa's scientific achievements and life were introduced in a wealth of physical materials.

Some of these materials were used to verify the correctness of the existence of nipponium. We conducted activities to

publicize Ogawa at the exhibition and accompanying events, and summarized the results and evaluations.

F—7—F

NINEE, ®ERER, =y R=Zo A, L=UA, ik BE

Key words : Ogawa, Masataka, special exhibition, nipponium, rhenium, new element, Ehime
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A Report on Special Exhibition “History of communication technology traced by wireless telephone”

SuiNnoHARA Koji

Abstract . This paper reports contents and a framework of a special exhibition held at the Ehime prefectural science
museum in 2020. The special exhibition aimed to learn about the transition of mobile communication systems and the
realization of next-generation communications, and also played a role in industrial promotion for the development
of the communications field. At the beginning of our exhibition, we explained the change in system from manual
switching system to automatic replacement, and the transition of the wired telephones by displaying various physical
materials. Next, the TYK wireless telephone was exhibited, and then the actual mobile communication terminal, which

started with the car phone and became the center of communication, was exhibited.

F—T—F EEER, BENEE Y AT LA, ARERE TYK WHEERE, L alsy -k
Key words : Wireless telephone, Mobile communication system, Public telephone, TYK wireless phone, Shoulder
phone
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3G  SH-06C 2011 39G L-05D 2012
3G CA-01C 2011 39G T-02D 2012
3G L-10C 2011 39G N-07D 2012
3G S0-02C 2011 39G L-03D USBZ% 2012
3G F-08C 2012 3.9G F-03E 2012
3G SO-03D 2012 3.9G F-04E 2012
3G L-02D 2012 3.9G HW-03E Ascend D2 2012
3G F-07D 2012 39G L-02E 2012
3G F-08D 2012 3.9G N-02E ONE PIECE 2012
3G  BlackBerry Bold 9900 2012 39G SH-01E AQUOS 2012
3G P-05D 2012 39G P-0ZE 2013
3G  SH-05D 2012 3.9G SH-O4E 2013
3G HW-0ID< ¥ v X > 2012 3.9G HW-02E 2013
3G SH-07D 2012 39G F-02E 2013
3G F-04D 2012 39G F-07E 2013
3G  F-06D Gitls' 2012 3.9G F-O8E 2013
3G F-0OlE 2012 39G F-01F 2013
3G N-OlE 2012 3.9G F-03F 2013
3G  SoftBank 1017 2012 39G L-0IFG2 2013
3G  SH-04D 2012 3.9G N-05E 2013
3G SH-03E 2013 3.9G N-06E 2013
3G N-OIF 2013 39G P-03E 2013
3G P-0lE 2013 39G SC-04E 2013
3G P-0OIF 2013 39G SO-05D 2013
3G  SoftBank 202Z 2013 3.9G SO-02E 2013
3G  CRESTIA 402KC 2014 39G 201K 2013
3G  SoftBank 3017 2014 4G iPhone6 2014
3G 302zT 2015 4G iPhonebs 2015
3G KYF36 2017 4G SoftBank 601SI 2017
35G W4lCA 2006 4G TORQUE XO01 2017
35G  W62H 2008 Z DM GX5020K 1990
3.5G  W6ISA 2008 Z DAt  EF-7120DA 1995
3.5G  HO001 2009 Z DAt DC6E1BI-3A 1995
3.5G  S002 2009 Z DO HX580KLID 1996
3.5G P-08D 2012 Z Ol EK-7170 1997
39G L-02C USBZ#! 2010 ZOfi SH811 1999
3.9G F-05D 2011 Z DAt N811 1999
39G L-09C 2011 Z 0l P81l 1999
39G F-06Cc 27 ATV AJA— KAl 2011 Z®f Mobile Card P-in 1999
3.9G SH-01D 2011 Z DOl PostPet 2000
39G SC-03E 2012 Z Dt Mobile CARD  Triplex 2000
3.9G  iPhoneb 2012 Z Ot MT-723F2R7 2000
3.9G N-05D 2012 Z Ol EF-6195A 2012
39G P-07D 2012 Z®Of au HOME SPOT CUBE 2012
39G SC-01E 2012 Z DAt dtab 01 2013
3.9G SH-0Z2E 2012 Z DAt EK-6175A 2013
39G F-10D 2012 Z DMt SoftBank Air ¥ — 3 J)V 3 2017
3.9G SO-04D 2012 Z 0Ol EK-6180A 2019
3.9G SH-010D 2012 Zoft LEX L11j 2020
39G L-04D 2012
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TR AR AR E 8RS Bulletin of Ehime Prefectural Science Museum, No.26 (2021), p. 157 — 163

EXHS

BAI XAV a— [XTHED | ERDHH V) KEER] ERHES

JEA

AY o w >N

A Report on the Science Show “Experiments comparing electric lights”

Funmoto Mitsuaki

Abstract © We use electric lightings in our houses. These days there are varions types of electric lights such as

incandescent light bulbs, fluorescent lights and light emitting diodes. In our science show we explained the mechanism

of light bulbs by experiment. We made an experimental device for everyone to understand the mechanism easily. We

report on the experimental device.

¥—J—K: A A3,

B, dhh, FEEREE

Key words : science show, electric, light, experimental equipment

EL oI

B3R e X, P 2T L TEFELTY
L. ZUOIEKEITLTHL LS LTWwWiz2s, 1870
ERBPETHAPLT = 2T EMEIN LB LR EFH L2
0B L, 1879 SEICIZHBVGERRDEY LI < E K
LCwor, SROH ATy Ay a—TlF, BEXREfHo
7o) O S HEESR, #OLMT, By A4 —F
(LED) #HLh) EiF, LX) B BETH,Y 2T LT
WD DR, BUWEL7-FEBREE Y HCTRELT A A%
figan L7z, FEERREEIL, SRS TIEE LIZ Wik
B xRN ThERT A2 EICkoT, L )H@EIE
DL ENTEDLLIICEZ THEIELT .

Al A 2 AEBEICFE R L 72 AF A o Ay a—[1b
RTHL) | BERDOH ) KER] 2B\ THRETH
ELTHDLN TV DL EEEROINT AR EEES
IZDOWT, FEERONERTUE L 72 KR E 5 M A i3
5.

eSS

SROF AT Ay a—1% 42410 H10H (+)
POSM3HETIHIH (H) of 3 A, LiddiEs
BRRNE 3R AR O FEERY a — O —F —THE L
7z FERAE, + - H - HHO 13:00 ~ & 15:00 ~ D
1H2MT, SBEEOFZENK 2B 5H, £ 4 ML T

HDH THRTHREL) | BROH»P)KRFER] IZbHLE
[EMHL7ZH2 D IZOWTRGEIZG D) 23 < ER
T L (£D. EBRONEIE, Hollh) THEHS
NTWDHHBMEIR, FOLLT, 36514+ —F (LED) &
KOFEIS HHMADENR FLT T 2 DIZLEREID
HHE, WETLAENEEREEZ > THHETL 2L
T, %Ny A44+—1F (LED) OFHMZzH@E§L L &b
2, At BEICHFEHT2&onFERbZL%EH
& LTHEMmL.

RERHE

SHOFERL, BREFAALZHN,YOH L, HEAE
Bk, #OBKT, #8414 —F (LED) BED 3 2FHD
LT, ENENOFNT M AEZ S L2 HICHA L
7o, F7o, BEBEPETTLBICLEREIOENE T
] LSS TERE % [ 3L CRIGE IR S 72, D,
HEEDZFHIL, BEcodifbiiic L v EiiEes
THELZ, THIEY, SEKOUTICLERHEE
DB ENTEL, ZORRE, KT A+ — Pt
PB4, EHEICKESEHEBRLTWDHELEZS
ClxHE LTEREHER L. EBROHBIIUTO
EBNTH S,

1 BV -oThAESAS) (EN)
2 HEEER

* FIREAR G R I B EEMIR SV —T
Curatorial Division, Ehime Prefectural Science Museum
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(1) FBEERDIIEER

(2) ¥ v —rONER

3 AT

(1) HAIT DFIFER

4 5544 —F (LED) HEER

(1) k%1 4+—F (LED) EERDIIEE

(2) 7 - 7 - kD LED THE %15 %5

5 AAZCTHEER [T LEERY o CEEKLITZ) ]
(1) EABGEEK - #06T - LED BER [ A AT 928k
(2) HBFEEK - H0OBJT - LED Bk [T4EE ) F5]

KBRAR CEK

HBH->TEAESS (BA)

Mz bid, HAEL T 2o THIMAEEZR CHS
WEZATHEFLTWS, BETE, BEREZFMHLES
PODER LTS, BROOHP) BRIV E
DORUTY Y, T TEHEOREERRL L RIZL DD
PO EFHL WAL EZHBL, S04 TR
Ya—IlBHTAERICEDHHNY & L THEERR, #
JekT, FEH 5 A 4 — F (LED) WEREZHA L (BE1).

BHEELK

BRODHND L LT, TTDOIAT-72ERIE, 7T
AEROHPIHINEIER (74522 ) % AN, Bk
ML ThRLELHBEBIRTH > 72, HABEBRIIBHAEORK
JEDRTOMRIID R o TETWDLA, /INFERELE
DEFKRETH)H, BALELY Y yOPBEKOZENZ
AL A HFEET 22 & CHRELEWErEDL 2k
WTE, FEBTIIFTTIAKNDO 7 45 A2 NMIERE
MY EMmmICR D IENT H2HR LG ) R T CRESL
O, WEOHBERE LYV UPEH LYY S EER
AERT, WL EOENE KT 2FERERL 74T A2 b
Y —RYOBIZEZ, Vx—_UORICERETL
TRNEDLERYITo72. TOFEBRIZEY, 58T 5
72OWIET7 4 T AL POFGTBRESERIZ S Z ERE
B ER S 57201274 9 X 2 M CIBES YN
BWE)TRPUETHAI L 2RI LI LN TE
7z.

1 HEEEROFEER

IV YBIREBIEOHBEIRO 7 4 7 2~ MIER
AT EF L TVBIIHLENET S WAL N
L) EEE (RI9AF v 7)) TEENEZND
HAERBCEREEZBELZ (BE2). wo<K D)
BEZ EIF T MDD T 4 942 Mt Ly Il
23T 57, BIEOHABEIRO HH LW LA
S A HBESRE, 74 T A F2AY2500 ~ 3000C 12

BEOLNLZ LT, HAWIEEHMT. =2 X3 ol
MEXIRICL72 749 Ay NE2ERT 52 & T 1000 KR
Ut 2BERAEYD L. BEOT AT A2
BRSO ENY Y T AT U TESNTEBY, /275 A
KNICT VIV AEZHATAHAZLETTIATAY MR
FbHEETWah.

2 VX — R DORER

VOMFEZ RICLI2Z YV 745 A2 b EFUEW
EWVRDBYY—NRUNT A4 TR M D PERTHEE
L7 (BE3)., Yv—x_yoRiE2BEHHAL Lo
KEZ05mMm TH 5. WWEEPER(ATA T v 7) T -
CNBEER ETFTOL EERPSHWED X9 7 b D5
AL, PRESASF LIRS, HALELLIZLD
7= (BE4). BHEHBOTHS, TEHTHRIRET
PUNLZELERL ZOTENPSREDT LT A
MIERZIT EEmimll 24 Ly Imicshds L
INTELY, BLEHICHBENH L0, Bz TiUnhTL
IO LEHMHLL

HEAT

HLEH- ZMEWT 7 AF0®ENGITIE45 2054 80 4F
BB L7z, #6544+ —F (LED) 2&¥T 4H %
TREROBHZECTHHAEL L CEREINTVE. &
FT OURERNE, FABERRICIERTERL 25§, ERfLT
TIENTELZETHD. T AHMEAE, WEIC
LR E R SR, FORINEEEIEMEIIHSTT
BHEETVE, ZOEBRTIIAREROSEIRIZL 55
JETIE R L, RINEZ EOBWREI:LTT, WEEIc A
ENTVEEDOHMADENEZRT I ETHL. £D
7%, B ERT TS 254 VEEL, #bY—
FREN~ Ty 7 THWIZAIIY T 5 E R
fTofz, W=V v 7 B EOIFE LA KT T 5
ZE TR NT AR G T EB L
FA 4T 72

1 #WET DT E

HOGITIE, FTENTHREIC LV Sk S 97280 % 4
NBE L 8A S M7 8BS T2 R S8 T
Wh, 22T, EBRIZENELTIAN (T T
4N BHES) (ZHEY — N EREDT L EREEZ B
L, #7288 W LFEBRET-72 (BHG). F
7z, REREZT 7 ) VIRIZE G~ Y v 7 THHIE E
L ERIMRICY T ORI S 2 EREZ T 72 (BET).
T 7 TA4 N OEIMEDS N TARIT S 720 I T B E
Bk, XD GELBRELTELLIENTELZD,
ORI E 2 S8 L OB EED D Z LS
TEREERDL, B, ZOEBRIIBWT, By H

— 158 —



A

$77v 774 bEREMEHRT S EIGHIZES 2V
720, FEBREATH) LSRRI TALHICLT, KR
BIERL L v &) Lasig7z.

X444 —F (LED) B

WIZFENY A 4+ — 8 (LED) \EIKZMIr L7z By
4 % — Fi&, LED (Light Emitting Diode) & I:-(Xi1, &
MET LR L8O TH L. WHOEE L
7hE5 R LED & ZEAR DRI AH1T T 2 KA FE%
BLED 7°& 1), JooTWwAHRG % CCD 1 4 7 TR L
THET2ERTITo772. £ LT, K- Fh - il
FHTE S LED 2 ffio CHEIE A E 2 ERE 1T 72,

1 3644 4+—F (LED) BWERDFIFER

BN A+ —F (LED) &, PHRIFEML (79 20E
WAL EA) & NEEEE (A F AOEMAL
FEAR) LIFIEN D 2HE O EA T HEE LED 12
HhoTWwh, ¥4+ —F (LED) IZEiRZits &7
TADBM XA FADEMPIEEITE TRE) LSS
. TOBEOBIZZAVF =B ST 5. 5%
HT BER % CCD H A T CTIRFR Lz (BES, 9).

2 % - FF - $k O LED TH 2 1F 5 EBi

LED I&, ¥-EKZHER T LK [Ga (F) 7 4), N
(BHF), In A>T a), Al (FVI=wn), P ()Y)
RE]ICEoT SN OWRELXFAL T, K-F-
e EYV LT, ARk otz Dto 3 F ]
EEDLN ALK TN T —DMalEb I L NTE 5.
BAED LED HEEERIZIE, K- F - o 3@rsHfn
S B 3 L FRoE #h 2 50T 2 906H &
THENREEY BT HELH L. EBIK - F - o
LED % W[ ZZKPUEs THE L 7260 3 F b F R & % 5
fEL, HEOXEEDL EBREIT->72 (BHE10). 300
MABEDLEDLHEXZZ T, AUSMZ I REFTYE Y
Y, ke A To—, FEigETry T e gk
Li7- 72 (BE11).

HABTEER [FEUREREE > TEREIT TS

Fl LEEHREME L7z, AT EREE L AL,
FIEVEEK, 976KT, LED BERD ST ILIEE 217> 72 (5
H12)., ZOEBETIE, BTAEILVIEE, HigsS+
LHENHCIIEERA L CBESELI LN TES.
FEEIRIGE LD, FRLEERL R LT, HEAER,
6k, LED BERAMTANCTHIT T 02 FERL, £
NENOHN N O GITRZEZ b7z, N>, [\
TN FVOERESIEZRBFETELIERTH S . FEHETIL,
REEE DR ES\F [0 L BB N Y Va2 BIE L AR
R BERH L. b L, —AZTTHHAMIZE LT

p i

LI EREEBNVEAL, LERENEHELILENTE
Bl b0, EEVLEEST, TN RT 5720,
—DO—DOFA LEEEIZABOT A+ — N2 7)) v V#
W L7271 v U5 A F — Nz ) AT, gz L <
bIE LI ERATAS L) I2 L7z,

1 HEGEEK - 558 - LED BER [ AT AT 5

Tl LEEKRL 2 ATH§ & LED BERASHLT L 72
WICFM L EHEY 3 AT EH T mIT L. F
o] L5 %E 5 ~ 6 ATl & HEERRTIT Lz H2
BERIIV R WA L ZI3RE L, 2L 2 bI22oNH5 <
o7z, LED BERE #LITIEH 5 NEZ 72 5 & 2l
LT A, 2, RERBENSRELE XA
T2 5Thb. LED BERE HBEIRTIT T2 &8
TEALNBERES A2 LT, R ILEKRNICERD
VEBEBHEZHFECEXL (5H13).

2 HABGEER - 9OBAT - LED EER [THEE I F5
ZNE TEIZHNRTHRIEKL 72205, ZILENDOERD
HERDZWEL, BE% LT 2 BRI EHEET
EBExiro7: (BHE14). MULHZ S (40WHY) oE
BRe bk Lz 20FNENOHEEEN % T a3F— /83—
TEH L CA7z. ZOFEEBRII NS ST EETOFIEL I
FRTEZTCLLI 20, 74 XL, 74 X[,
FIZVEEER, W64, LED © ) b—FHBEBE N NEHVWE
e —FMEBEENVRNEIROMAEGDEEZ LT O 3R
WKLTEATTEZHITTLH o7

O (Bv) HBERR - () 306kT

@ (#\v) LED &Ik - (fkvy) sk

@ (B\v) HEEZK - (fkvy) LED &Ik
FEBROMER, —FHBEENVPEVOIIHAEIKT
40W, —FENWDIZLED BERTOHW THY, 74 AD
EfRIZ@OTH 5. 2Oo0FEE2 5, LED BEROE T 4
WMEESITABEBERERCORTIEDNTEL 20
ZEH 5, LED BEROE WA T AR % R E (T A
T&7:ZE26N5. &%k HEEIKE ST L LED
BEROVERE® £ L0072, LED BEROMEEIL, A
BERIZHART8 D 1T, #IIE85D5 (W25D
1) Ths. F7-, LED BERO ST T A0 (FFay) (L,
FEEIROK 20 ~ 40 5T, #hTom4fETchr L
R L7z,

TEH

SRIOY A L2 2 a—1d, w5, HEAERR HOULT,
5 A4 4 —F (LED) BIEROFENT A% BIEL
FeEBREEAH) T LIZLo T, BFEHRE LV A
RIEHST DN TEEERD. £ LT, &P
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ZNZTNOBEERE FEBICTFR LEEHEL B LTS P
DEI KB, TaF—/8— %I CHES
L2052 8T, RIGEISITT 7201208
BHOREEDFENEFRI ENTE, ZLTC, L
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HOGITICHART, HEBEI»D %L (BED), ST
MbELS (EFam), Bahsiewvy (KRE), AL
WEEREHADRA) v " WHL I L EZHFET LI LT
7. LT, AT A, HIBICKEENTH S L HHT
HIENTEZ, 20250 h5 L9012, BfE
N A+ —F (LED) OFFIEIIHZIFIcE 6§
iR, TLVEREDWET A AT LA, HOA VI
d—a OB, B ERLOEELTWS. 4
HOFNY A4 —F (LED) OFk4 %5 ~OF FHOH)
MHZEH L7z,

SE X

D BhEELYE (OHLEEXTCE b)) ORI
72& K, A9 ZL 5 LED £CT. #kal&t PHP BF
ZeiT,  2010.

2) EHER] DI8. Fal LS AR & HER - FOLLT.
http://www.info-niigata.or.jp/ ~ ymiyata/denjiki/
d18dynam.htm, (Z:# 2020-08-29).

3) HMEEFEWESR FHUoTrA BXROXE K
AP EFamL, 2013
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HHE1 AT AV 3 —FEROET FHE2 HAEIROFIER

ERAICEREE T S X, RETBH L CHIL . HOBEER (VY VEIR) L50HBERZ AR (R T
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