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Geomorphology and Geology of the Geihoku Area, Hiroshima Prefecture
Masakazu BAMMOTO v and Fumio KAWAHARA -

1» Kake High School Geihoku Branch, Geihoku-cho 731-2323 and
2, Aki High School, Hiroshima 732-0032

Abstract: The predominant geomorphic and topographic features of the Western Chugoku
Mountains consist of NE-SW parallel faults and eroded low relief slopes. This is also observed in
the Geihoku area. Cretaceous igneous rocks including rhyolic pyroclastic rocks, andesitic and
granitic rocks cover most of the Geihoku area. The rhyolic pyroclastic and andesitic rocks have
been metamorphosed as a result of granitic intrusions. Cretaceous sedimentary strata are
distributed on a small scale. The Quaternary sedimentary strata in this area include lucustrine
deposits and terrace deposits, and appear scattered in small basins.

© 1998 Geihoku-cho Board of Education. Ali rights reserved.
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Ferns in Geihoku-cho, Hiroshima Prefecture
Toyoo TAMARU 1, Takato SAITO 2 and Masayasu KUREMACHI »

1y Hiroshima Nakasuzi Primary School, Hiroshima 731-0122,
»» Hiroshima Kuchita-higashi Primary School, Hiroshima 739-1734 and
»» Hiroshima Yahata-higashi Primary School, Hiroshima 731-5115

Abstract: The fern flora was studied during a 5-year period from 1992 to 1997, and in total, 91
taxa of ferns including species, varieties, cultivars and hybrids, were recorded. Geihoku-cho is
topographically classified into 3 major categories; high-altitude mountains of over 1,000 m, gorges
such as Takiyama Gorge and plateau occupied by wetlands. In the mountains, there are beech
forests in which Plagiogyria matsumureana, Dryopteris crassirhizoma, Dryopleris expansa are growing
wild. Wetlands have naturally-grown Osmunda cinnamomea var. fokiensis, Thelypteris paluslris
surviving. Warm-temp.erate-climate type ferns, including Microlepia marginata, Christella acuminata,
Asplenium trichomanes were observed in the gorge area. Special importance should be accorded to
Dennstaedtia wilfordii, Cyrtomium falcatum, Onoclea sensibilis var. interruputa, Polystichum
craspedosorum in a distribution map.

© 1998 Geihoku-cho Board of Education. All rights reserved.
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B TEIZALOY Y, L LTRBLTYA, BIZA (1983) X, MILBOHES T % FE
LEEL T, Zo—H b @EMEE LTRESH, Bor0 Y FwrEHEsh Ty
b, F7z, sk - HE (1986) &, BAEIIEARERFEHROBDMEOMPOEEZHAEL,
S5 F10M Y VWA RE L TwA. TH (1987) &, KBREO Y Fiioh T, EWoy ¥
Rt e LT, £ M- SR S0 CSHE0 L Y EREL TV 5.

LA»L, WFhoiE b AEMIZLITOBEDHHT TH o710, MIFWTH-7-) LTLE
EHOPITHETIZEE>T RV

HeB 7o HIX1992FE L%, FEALHT O Y FHPICOWTHELTTOTEEE, H-taRl*E
TDOTHET 5.
FRELZERT2I12HY, EROFEEZ LTV, FER S ch sy se8 5 ik
Zlit, B2V TIPF L WALZVARHRECR, BRI SH 2w REELR
2, 7, BMAROEEAR> T H S s BB EFRER T LE BHLERL LIF3.

=ALET D ¥ FHEYAR LR

ZALENd, LEBROLEHIMEL, MRERS L, PEIIBEKICET 5. RO ETEYER
mIX10~11C, FREKEIE2400mn~2600mmilE L, $HEEMORKETH 5. HMICIE, THPE
b %R L TV 5 4EE1000m 2 8 2 20 (1113m), BAZEI (1223m), #TEIL (1126m),
REpE (1192m), FHEIL (1218m) Fo iy, EiHY L2 &4@EILEE, =V iEh S8R L
WCEDZBRBORERFOES, /WFEHMIICSELTYATHR, BES, RER, BESICR
LNBREEFLILABEN 3 DIZEFEh 5.

BAEEIL, RfyAW, MELSOWLMISIE7FHITR-TBD, 74, I XF5%0WEC, ¥
RYTY, VavAvyy, AG0F4RXTSE, NIEIAL )T, +3%, Y54AT5E, 3
YRAYFVT, ¥HTFA4 7, PavTBry IV R ERRON, BLEREE, 752905,
IVRIRV )T, FURTIFIBHEEL T

SEBETIR, BRICAETZ2EFICYTRFIE =S, A28, NYFRTSE, bR
YYPRBENCR O Y P B e 3BEEL, BEEZERSYLIRBO—DIlhoTw
b, INLOYTHEYIE, BEALOEFIAEFLTHE YT FVEY<A, NYFERTIFE
, IBHRETO Aoz, e X2 5k, SO L WEHICAT LANKSLLFELEnE
WICHEL TV, BH—HEXE AV THRELTVAEHIb RN, s, BHibo s iy
ELTIE, y=~TP/UWERBSHTRONA. ERIZAELTWSEDELTIE, 29V Ty,
IYNYTS DT,

EIBIZRCESIC o T Y, BHMo Y FHIRoh:. 72V Y, ¥F2 77, &
VY, Pk, nEPEFLTWL KEIN, BRENOBAITIEY Y vy¥ <4, RfEL
EovA LDHEL s s~ A BRLNT.

ZAMTCTHR LY FHPOP T, LERICBVWIHAILELNAH, S LBBEVL il



P OWTHERLT S L RN TH 5.

YAV AX  Lycopodium obscurum L.
BARTOEEEIFHTH S5, EU»SHEILNOBLNEOHBZIZEE L T, BROIEW
IR LR CRAEN R o N, EHE, FANETHIL, ERITLENTHHEREL TWA.

VY%  Dennstaedlia wilfordii (Moore) Christ

BRI BII20MORRIME-THY, rE (1987) 2k 5 &, BRESHEERORKEH,
HHRELHICATTHE L, BERFTRIKHTREILDOADIENSH 2. SHEOFETI,
AL BT 2 BERHRTEL P o 720, FLTHHOREICEKEELTVWIDERER L.
HHOBAICET LTWwa LD, BREEETEI MY, BERLE LIRS RIHRFPRZL
A, HRIZIEVShnwEBbhs.

Y AERXTSFY  Acystopleris japonica (Luerss.) Nakai
BAOSH IR M T, KBEIRBICERAA SRS, f1H (1987) I RMAILTERHEE LT
w3, SEOFEETIE, BREILTI»HT 1K, RUTLIIHR2HROADEHEZMHEEL.

=X TVFY  Cyrtomium falcatum (L.f.) Pr.
DR E L L BOETFHRIRIST ~16CORBIZH S DY, BIABTIIT(HTHS.
MAMBEDED T > 7)) — PEOBIZ—#REAL TV,

% V% Dryopteris crassirhizoma Nakai

AP S VI FROY T TH A, MEOEF GHF) kP LEShB S, U
RERTH S, DR TEIRERSITHECHEF RS I AATERERICZ > Twa. IR
BEOREIHICEEL L5 L TVT, WEREHIMAG AL, HERMmRELERIL, HEL
THERBZLTWA., KRTRER LN ~ZH HELLE) o B4 tiIsiE0mERED
IZRCODTHD. Lp, EHIEH, (1996) 13, ZRFACRHAL T 5.

5 %75E D expansa (Pr.) Fraser-Jenkins et Jermy

biEES S M E T T B0, LEERTIZI000m 282 5 FEIIMOEAICHEEL TV,
BWHOIEL 25 L i T, AT, BEIL, RWAIL, FELOTEEMED 7 HHT
CHEPR LR

¥ =T D. tokyoensis (Matsum. ex Makino) C. Chr.

TR D > T, deigEs SN E TILRIZAH LT\ 22%, BRI GIY Ol
BAETS. BRNTREFYRRIBCTUTOHR - i hie LEBEFRONIML Ly THE. &
M3 CIE /USROS OB BENDH 5. COEAENIZAENARBE T EHT, AEERICHE
WA LR S oA, FRENITHOPIZEEEL TV 5.



TN T TY  Onoclea sensibilis var. inlerruputa Maxim.
BHOSHL, BOLEBIFo TS, LEBILAN, RTSCTREET 5, REWR
TIRIWTHS. LFOEBICHENAONT,

I IWVT 2% Polystichum craspedosorum (Maxim.) Diels

ERBORIRERTH BN S C AEPRONBH, KERXTRIHTHS. BRENOAR
DB LICHEL TOL DR FR LA, BMATFREIC IR 2B%SH Y, HEb k&<
EBEFRVEDHZVN, KO bDIERLR/NEDTHD, EHEFTHEEL LT3,

IXFr 47 F P ovato-paleacenm (Kodama) Kurata

AHIRIZ, W% POIERDOT A A ) FEEET B, KIS E CBAEI, T, iE
W, RENOEPFHTENREN—HTOMWEL720HTH S, FEILMOEEOEVITTILIZE
AER LN OR, BEILTIRAERIm T, #4774 FIRE > TEBFLTW:. —B$23
EFHTA 7 FIZELKBTOEH, BH VIR CTIEAL L, EHEIZonE BB LTBY 42
TA/TFDEICTHEEEF L LI L TRUTES, $72, $H 54 7 FIEERET, 5@
ERETH .

=LET S S HE B 83

FAZEIE, 199242 S 19974 DBNIZEZ S 12k 5 T o 72, AHEIZEIET Iz B CIE L 742
RIZENVER LD TH L. AEYMMLATIRE L 72 b Db K L 7. EROIREIZHILATT -
7. BABFIIHADOLDOTHA. EEAES, REHIIKDEYTHS.

BT #R%H BT RE&EH BERES RIEH
11108 ~ 11111 1992. 7.30 11112 ~ 11118 1992. 7.31 11119 ~ 11143 1992. 8. 7
11144 ~ 11146 1993. 6.27 11147 ~ 11158 1993.10.17 11159 ~ 11181 1993.11.14
11182 ~ 11192 1994. 8.13 11193 ~ 11212 1994. 9.10 11213 ~ 11268 1994.10.16
11269 ~ 11296 1995. 8.18 11297 ~ 11343 1995. 9.10 11344 ~ 11383 1995. 9.17
11384 ~ 11419 1996. 8.11 11420 ~ 11480 1996. 8.12 11485 ~ 11526 1996. 8.16
11527 ~ 11570 1996. 8.31 11571 ~ 11599 1996. 9. 7 11600 ~ 11619 1996. 9. 8
11620 ~ 11713 1996. 9.15 11714 ~ 11760 1996. 9.16 11761 ~ 11788 1997. 1.19
11789 ~ 11797 1997. 3.16 11798 ~ 11821 1997. 5.11 11822 ~ 11878 1997. 8.19
11879 ~ 11936 1997. 8.20 11937 ~ 11958 1997. 9.21

()]

ZACAT CTHERR L 72 & MM X 13RHM3I879ME 8 Al 2 SN U 2 MM TH 5.
o, BoOBY, %, F4E, i (1992) 2 L7zho 7.



Equisetaceae b7 H#t
Equisetum arvense L. A¥ -+

WL (770m, 11239), KK (780m, 11415), #HEAIL (620m, 11501), ZNI~ZHk (850m,
11579), 4 (620m, 11720), RGN (1120m, 11811), FEE (640m, 11854)

Lycopodiaceae kb H4/ HXF%
Huperzia serrata  (Thunb. ex Murray) Trevisan ko4 I

I (770m, 11214), K& (590m, 11260), BAEEIL (930m, 11298), AREE (780m, 11416),
N ~Z#E (840m, 11590), K& (460m, 11688), =V i& (720m, 11793), KMAIL (1180m,
11810), FIfEIL (820m, 11886)
Lycopodium clavatum L. € h4¥ ) Hh X7

L (1050m, 11159), il (770m, 11234), K% (590m, 11268), BA®EIL (860m, 11297),
#0O (610m, 11512), HEAME (640m, 11526), ZJII (810m, 11551), ¥E|li (1000m, 11563),
ZH (7T00m, 11599), RIE#A (790m, 11601), #4 (620m, 11721), K% (570m, 11763),
KM\AEIL (1010m, 11805), k2% (640m, 11853), FIfEil (950m, 11907)
L. obscurum L. <V F U AF

FI4El (1050m, 11913)

Selaginellaceae 1 7 b/\§

Selaginella remotifolia Spring 7 7337
KN (500m, 11273)

S. tamariscina (Beauv.) Spring 1 7 k¥
@Il (500m, 11739)

Ophioglossaceae /MY X ) #H
Sceptridium ternatum (Thunb. ex Murray) Lyon 73/ N7 ¥
I (810m, 11550), K& (620m, 11780), #B (630m, 11788)

Osmundaceae > 71 %
Osmunda cinnamomea var. fokiensis Copel. Y=< N) ¥ <A

W (770m, 11216), BAREL (1120m, 11299), A (780m, 11388), i (610m, 11511),
105 (1010m, 11554), ZJIi~ZHk (860m, 11574), B (710m, 11592), RIGFA (790m, 11608),
KH¥AEIWL (1130m, 11812), FE% (640m, 11848), W# (710m, 11876), BIfEL (870m, 11922)
O. japonica Thunb. ¥ <A

#IEIL (920m, 11160), AHEE (780m, 11384), Tl - #HM~EF (550m, 11498), HEH
1 (620m, 11508), EE(ll (1050m, 11556), —JII~ZHk (860m, 11572), BLfF (710m, 11595),
RIFZA (790m, 11602), KN (450m, 11623), K& (570m, 11654), Ay (630m, 11677),
4 (620m, 11726), EILIBE (450m, 11756), RMELL (1010m, 11803), A2 (530m, 11827),



f2% (640m, 11856), i (680m, 11878), BI{EIL (870m, 11920)
O. lancea Thunb. ex Murray ¥ ¥ vt <4

KN (450m, 11689), #EII (530m, 11822)
Osmunda X intermedia (Honda) Sugimoto FZ7 ¥ <¥r <A

REN (450m, 11642), #AFE)I (530m, 11824)

Gleicheniaceae 75 0O%
Gleichenia japonica Spr. 754

RE~BEL (760m, 11133), EIL (770m, 11238), K (450m, 11640), B (520m,
11699)

Hymenophyllaceae 2% 3./ J#
Hymenophyllum barbalum (v.d.Bosch) Bak. I ¥ as v /7
REN (450m, 11638), =i (720m, 11795), ARE) (530m, 11835)
Mecodium polyanthos (Sw.) Copel. FVNa4 L )7
REN (500m, 11270), A (520m, 11958)
M. wrightii (v.d.Bosch) Copel. 24 ¥ /7
=V (720m, 11790)

Pteridaceae 1/ E bV OH
Adiantum pedatum L. 72 v 2 L %
T - #O~2F (550m, 11490), KEEJ (460m, 11681)
Condogramme intermedia Hieron. 4 7 W %X <4
RE~BEIL (750m, 11131), KE (590m, 11257), ZJI~ZH (850m, 11581), #ELLIE (560 m,
11736), 1 (710m, 11862), #EIW (770m, 11948)
Dennstaedtia hirsuta (Sw.) Mett. ex Miq. 4 X ¥
RE~FEIL (720m, 11121), #%0O (610m, 11513), HEAME (640m, 11522), K& (450m,
11630), K& (570m, 11660), B (520m, 11702), LMk (430m, 11749)
D. scabra (Wall. ex Hook.) Moore 284 L h¥—=<
#EIL (920m, 11161), HEALL (620m, 11500), KNI (460m, 11690)
D. wilfordii (Moore) Christ 2Ly ¥
FZ (690m, 11145)
Hypolepis punctata (Thunb. ex Murray) Mett. ex Kuhn A7 AT7 5 ¢
#EIL (960m, 11162), #LI (770m, 11219), #L (640m, 11530), A% (570m, 11653),
#24 (620m, 11724)
Microlepia marginata (Panzer) C.Chr. 7FEhFI ¥
I (690m, 11536), Il (500m, 11741)



Onychium japonicum (Thunb. ex Murray) Kunze #F3./ 7

LBk (450m, 11752)
Pleurosoriopsis makinoi (Maxim. ex Makino) Fomin #3741 %

I (1120m, 11194;1160m, 11619), #L (700m, 11821), FIEIL (1210m, 11918)

Pteridium aquilinum var. latiusculum (Desv.) Und. ex Heller 75 €

#FAL (1050m, 11163), AHE (780m, 11390), Eith (670m, 11405), HEAIL (620m, 11504),
Bl (1100m, 11557), ZJII~ZH (840m, 11584), RIFH (790m, 11605), #H (630m, 11671),
KEN (460m, 11687), BEN (520m, 11703), EiAKKih (530m, 11719), #%& (620m,
11725), k8% (640m, 11857), MJ{£IL (870m, 11919)
Pteris multifida Poir. A4 /T bV

@iLk (430m, 11743), K& (630m, 11778)

Plagiogyriaceae */#* L 4#
Plagiogyria euphlebia (Kunze) Mett. *F4 ¥/ F

HTAIL (1030m, 11164), K& (590m, 11266), K&l (450m, 11635), BEJI (520m, 11698),
K& (570m, 11767) ‘
P. japonica Nakai ¥ /4L %

K& ~FTEIL (760m, 11134), I (690m, 11543), KE) (450m, 11637)
P. matsumureana (Makino) Makino VY=V 7V

KE (630m, 11158), #HFHIL (1030m, 11165), L (770m, 11224), AKE (780m, 11395),
&Il (690m, 11548), )il ~ZHk (860m, 11575), BLFT (710m, 11594), K&l (450m, 11643),
WEN (520m, 11697), @EILE (560m, 11737), =V ig (720m, 11792), KA (1150m,
11802), FafElll (950m, 11906)

Dryopteridaceae #  ##%t
Acystopteris japonica (Luerss.) Nakai DA X7 FE

BAELL (1100m, 11198), EIL (770m, 11955)
Arachniodes simplicior (Makino) Ohwi NHh ¥ %

TN - O ~2F (550m, 11492), K& (570m, 11773)
A. simplicior var. major (Tagawa) Ohwi F=AF75¥¢

KEN (450m, 11647), 2 (520m, 11700)
A. Standishii (Moore) Ohwi Y awo X2 ¥

KE (630m, 11148), #FHIlI (1030m, 11168), iEIl (770m, 11240), K&H~MEIL (780m,
11400), #&LU (690m, 11542), —JI1~ZHF (840m, 11585), FEJII (520m, 11709), #ILIE (560m,
11730), K%+ (570m, 11774), KA (1120m, 11818), i (710m, 11868), FI{£IL (950m,
11917)
Athyrium clivicola Tagawa AT 7 H A X753 E

KE~BEIL (760m, 11128), ZEIL (770m, 11227), KE (590m, 11254), HEZIL (620m,



11502), B1li (1030m, 11568), —JI~Z# (850m, 11577), KAEN] (450m, 11636), K& (570m,
11664), #JEJI (520m, 11706), #ILE (560m, 11735), FIELL (950m, 11905)
A. deltoidofrons Makino Hh AT ¥

KE (630m, 11147), & (770m, 11247), KRHJE (780m, 11385), EH (670m, 11408),
HEBI (620m, 11505), MEZIE (640m, 11520), #L (640m, 11529), EE(L (1030m, 11566),
ZIN~ZHF (840m, 11588), RIEFA (790m, 11603), /REHIE (810m, 11613), KIEN] (450m,
11650), #F+ (630m, 11673), #%& (620m, 11727), &) (530m, 11833), k&% (640m,
11852), 1l (710m, 11859), FT{EIL (820m, 11889)
A. deltoidofrons forma acutissimum (Kodama) Kurata FH VI NX T ¥

AKE (780m, 11419), HH (630m, 11672), FI{EIL (790m, 11914)
A. iseanum Rosenst. RV NAL X7 FE

I (770m, 11221), K% (590m, 11262), ZE|l (990m, 11552), BAFEIL (1120m, 11617),
K#AIW (1150m, 11814)
A. iseanum forma angustisectum (Tagawa) Kurata FHIVNAXTSE

#IL (1120m, 11199)

A. niponicum (Mett.) Hance A X7T7J5Y

i (680m, 11869)
A. otophorum (Miq.) Koidz. Z =4 X7 5Y¢

&I (770m, 11218)
A. vidalii (Fr.et Sav.) Nakai Y <A X7 7Y

KB ~FIEIL (760m, 11137), #IEIL (920m, 11175), EW (770m, 11246), KE (590m,
11258), Ei#h (670m, 11406), BAEIL (1110m, 11476), Tl - O ~HEF (550m, 11493),
Bl (1050m, 11558), ZJII~Z£# (840m, 11586), KM (450m, 11648), K% (570m, 11663),
AT (630m, 11676), HAEJI (520m, 11701), RIMEIL (1150m, 11815), B4 (1150m,
11891)
A. wardii (Hook.) Makino kUONA X7 FE

#EHI (920m, 11178), #§1l (690m, 11535), KEII (450m, 11624), BifE1ll (820m, 11888)
A. yokoscense (Fr.et Sav.) Christ ¥/ 3 IH

il (1050m, 11560), < (690m, 11651)
Athyrium X multifidum Rosenst. A AH X ¥

& (770m, 11232)
Christella acuminata (Houtt.) Holttum H3 %

K& (570m, 11657), FEiflAKit (530m, 11718)
Cornopteris decurrenti-alata (Hook.) Nakai ¥ F1 %

Ka~FEIL (760m, 11139), BAZEIL (1120m, 11193), #HL (690m, 11540)
Cyrtomium falcatum (L.f) Pr. * =X 7TV 5

Fiakkih (530m, 11716)



C. fortunei]. Sm. Y7 V7V

EP (700m, 11597), KEN (450m, 11627), @EILEE (430m, 11745), K& (630m, 11777)
C. fortunei var. clivicola (Makino) Tagawa Y <Y 7TV 7

I (770m, 11244), KAEHEI (500m, 11277), T - O~ & (550m, 11494), HER I (640m,
11519), #Il (690m, 11549), FZ (690m, 11652), @ILlE (560m, 11738), A% (570m,
11776), 4 (680m, 11877), BI{£IL (790m, 11916)

Deparia japonica (Thunb. ex Murray) M. Kato Yo ¥ %

KE~MMEIL (720m, 11122), K¥E (590m, 11256), AHE (780m, 11413), i (610m,
11517), Hedle (640m, 11521), # (640m, 11532), K& (570m, 11655), KNI (460m,
11682), 1l (680m, 11874), iEll (770m, 11946)

D. albosquamata (M.Kato) Nakaike N7 ED A/ F

KE~BHEIL (780m, 11143), K& (630m, 11155), FEW (770m, 11223), &L (690m,
11544), E2(1] (1000m, 11560), =JIl~Z#k (850m, 11580), ELHF (710m, 11593), KM (450m,
11634), B (520m, 11704), @ILME (560m, 11729), il (710m, 11864), FTHEIL (820m,
11887)

Diplazium squamigerum (Mett.) Matsum. F3I ¥ F ¥

KA ~FHEIL (760m, 11138), &L (770m, 11220), BA®ELL (1110m, 11472), L (690m,
11545), KAL) (460m 11686), #LLIEE (560m, 11732), KIAIL (1120m, 11817), FELL (820m,
11885)

Dryopsis maximowicziana (Miq.) Holttum F3IA I AT FYE

it (710m, 11861)

Dryopleris bissetiana (Bak.) C.Chr. YA ¥ FT ¥

& (780m, 11108), &0 (610m, 11515), HEAEE (640m, 11523), KL/ (450m, 11628),
K& (570m, 11666), @l (500m, 11750), HAEII (530m, 11826)

D. chinensis (Bak.) Koidz. 3I¥FH I~

KE (630m, 11154), TN « #LI~ &3 (550m, 11486), HEAHIL (620m, 11506), KNI (450m,
11629), K& (570m, 11662), FEJI (520m, 11711), @Ik (450m, 11753), #4H (680m,
11875)

D. crassirhizoma Nakai F+ 3 %

KE~FEIL (780m, 11123), ZI~Z$H (860m, 11576;840m, 11583), FTH#£1ll (1110m,
11902)

D. dickinsii (Fr.etSav) C.Chr. FH4 7 %%

&I (760m, 11947)

D. erythrosora (Eat) O. Kuntze ~N=3 %

Ke~FBEIL (760m, 11141), #EHIL (920m, 11170), K% (590m, 11267), H#EAIL (620m,
11507), #£ (640m, 11528), [l (1030m, 11565), EH (700m, 11596), KL (450m, 11622),
K& (570m, 11668), #FT (630m, 11675), #E (630m, 11787)



D. expansa (Pr.) Fraser-Jenkins et Jermy Y 35%75V¢

BAEIL (1110m, 11477 ; 1210m, 11483), KA (1150m, 11814), ML (1150m, 11893)
D. hikonensis (H.Ito) Nakaike FF A4 ¥FT ¥

K& (600m, 11762)

D. hondoensis Koidz. *AX=T ¥

K& (570m, 11714)

D. lacera (Thunb. ex Murray) O. Kuntze. 2<97 5K

T - #EO~ZF (550m, 11491), K& (460m, 11684), {EILEE (450m, 11755), K& (570m,
11775)

D. sabaei (Fr.et Sav.) C.Chr. 3I¥<A¥F ¥

#EHIL (1030m, 11169), K& (500m, 11285), K& ~FEIL (780m, 11399), il (690m,
11547), ZEI (1000m, 11570), K& (570m, 11667), #2E)Il (520m, 11707), B4 (970m,
11896)

D. sacrosancta Koidz. & XA 7F %

Fil (680m, 11872)

D. tokyoensis (Matsum. ex Makino) C. Chr. % =~

JNBEAH (810m, 11610)

D. uniformis (Makino) Makino #27<%7 5K

KAENN (440m, 11626), K& (630m, 11786), KMAIL (780m, 11806), 4 (680m, 11870)
Leptogramma mollissima (Kunze) Ching 3V ¥

#EEIL (1110m, 11174), &L (770m, 11241), KFE (780m, 11411), T - #O~8F
(550m ,11485), ##Il (690m, 11534), E(L (1000m, 11564), ZJII~Z#H (850m, 11578),
JBEHE (810m, 11614), AN (450m, 11639), #REJI (520m, 11692), &Lk (560m,
11733), RMAI (1010m, 11804), BI#EIL (950m, 11909)

Leplorumohra fargesii {Christ) Nakaike F+ I +541 %

BAEIL (1120m, 11618), BJ{ELL (1210m, 11899)
Macrothelypteris lorresiana var. calvata {Bak.) Holttum b A7 Y

#RI (770m, 11215), BAEIL (1110m, 11471), #0 (610m, 11514), K#ENI (450m, 11632),
K& (570m, 11659), EifikyKit (530m, 11717), 4 (620m, 11723), il (430m, 11746),
i (710m, 11860)

Matteuccia orientalis (Hook.) Trev. A XH V%

RE~BIEIL (710m, 11119), #EIL (770m, 11231), AFE (780m, 11387), Tl - #0O
~&F (550m, 11497), ¥l (1050m, 11561), ZH (700m, 11598), RS (790m, 11609),
RN (450m, 11644), #FI (520m, 11695), KAFALL (1010m, 11809), B3 (640m, 11855),
i (710m, 11866), FIEIL (950m, 11904)

M. struthiopteris (L.) Todaro ZH V5

ZRII (770m, 11248), K& (630m, 11253), E#h (670m, 11409), H/UEE (780m, 11600),

JIIVNA - (580m, 11680)



Metathelypteris laxa (Fr. et Sav.) Ching Y733 %

K& (630m, 11149), #FEI (1110m, 11173), #IL (770m, 11243), KK (780m, 11386),
BAFEIL (1110m, 11479), #IU (690m, 11533), L (1030m, 11567), ZJII~Z#H (840m,
11589), KN (450m, 11641), K& (570m, 11656), A+ (630m, 11674), #EJII (520m,
11694), #EILWE (430m, 11748), B&% (640m, 11851)

Onoclea sensibilis var. inlerrupta Maxim. 27 Y7 ¢

B (640m, 11527), BAMEE (770m, 11936)
Parathelypteris japonica (Bak.) Ching NYHT AT FYE

#EEIL (920m, 11172), EIL (770m, 11235), AEE (780m, 11389), # O (610m,
11509 , 11510), A (640m, 11524), EIl] (1010m, 11553), —JIl~ZHF (840m, 11587),
RBIEZ (790m, 11607), /EEHS (810m, 11612), KAE) (450m, 11633), #4& (590m,.
11728), &4 (710m, 11873), BI{EIL (1150m, 11892)

P. japonica var. formosa (C.Chr.) Nakaike A TNYHF AT FTE

ZEIL (770m, 11250), L1 (610m, 11940)

Phegopteris decursive-pinnata (van Hall) Fee ¥ T4 VL%

#EALL (920m, 11171), HEBF (640m, 11518), KL/ (450m, 11631), K& (570m, 11658),
AEF (630m, 11679), BB (520m, 11693), #LLbE (430m, 11744)

Polystichum craspedosorum (Maxim.) Diels VW7 ¥

B (530m, 11836)

P. ovato-paleaceum (Kodama) Kurata Y YF+ 4./ 7

BAEIL (1100m, 11112), FZ (690m, 11146), &I (770m, 11222), K& (460m, 11952)
P. polyblepharum (Roem. ex Kunze) Pr. £ /7

KE (630m, 11156), T - O ~EF (550m, 11487, 11489), HEAIL (620m, 11495),
KRB (570m, 11665), #HH (630m, 11669), HitH (710m, 11865)

P. pseudo-makinoi Tagawa WA IT7 4/ F

I (770m, 11949)

P. retroso-paleaceum (Kodama) Tagawa W H5' 1/ F

KE~BIL (760m, 11120), #EIL (1030m, 11167), {EIL (770m, 11217), AHE (780m,
11394), #&ILl (690m, 11537), ZEIL (1010m, 11555), —JIl~Z#k (860m, 11571), BATEIL (1220m,
11615), KNI (450m, 11625), #EJI (520m, 11712), #EILlE (560m, 11731), K& (570m,
11764), KMAEI (1150m, 11798), ##H (710m, 11863), FI{ELL (970m, 11898)

P. tagawanum Kurata A1 JFERE

ABE~MEIL (710m, 11140), #IL (690m, 11538, 11539), K4EJ (450m, 11620),
Bl (520m, 11705), @Ik (560m, 11734), K& (570m, 11771)

P. tripteron (Kunze) Pr. 229w ErT %

KE~FEL (760m, 11129), #FEIL (1030m, 11166), #EIL (770m, 11236), AKRE (780m,
11393), BA®EIL (1110m, 11474), &L (690m, 11546), —JIl~ZH (850m, 11582), K&l
(450m, 11621), #ENI (520m, 11713), L (500m, 11751), K% (570m, 11765), K



A (1150m, 11816), H#H (710m, 11871), ML (950m, 11908)
Thelypteris palustris (Salisb.) Schott kX ¥

I (770m, 11251), KHE (780m, 11418), T « {0~ & (550m, 11499), HELHIE (640m,
11525), RIEZ (790m, 11606), /UIEEEH (810m, 11610), ¥4 (620m, 11722), bR (640m,
11849)

Blechnaceae <> HISH
Struthiopleris niponica (Kunze) Nakai I 4T F )

#EIL (920m, 11179), KE (590m, 11264), KKK (780m, 11391), TN - 0~ &5 (550m,
11496), HEAIL (620m, 11503), A&l (690m, 11541), Bl (1050m, 11562), =) ~ZE#H (860m,
11573), BHF (710m, 11591), RUEH (790m, 11604), KE)Il (450m, 11649), K% (570m,
11661), B4 (630m, 11678), #ILBE (420m, 11747), =& (720m, 11794), KA (1120m,
11800), #ABUI (530m, 11829), BI{£Il (870m, 11921)

Aspleniaceae F vt I &H
Asplenium incisum Thunb. FF /4L ¥
{1 (610m, 11516), #k£ (640m, 11531), #FF (630m, 11670), K%l (460m, 11683),
L (450m, 11757), K& (570m, 11766), KA (780m, 11808)
A. trichomanes L. F x> %
K (630m, 11151), WELLIBE (450m, 11754)
Phyllitis scolopendrium (L.) Newm. I ¥=77%1)
KE~MEIL (670m, 11132)

Polypodiaceae = 7K §
Lepisorus thunbergianus (Kaulf.) Ching /%3 /7

K& (630m, 11150), ARHE (780m, 11392), WLk (500m, 11740), K#& (630m, 11779),
KA (750m, 11799), k&% (640m, 11850), FMI{EIL (790m, 11879)
L. ussuriensis var. distans (Makino) Tagawa 3IVY<./ %3 /7

#EIL (1050m, 11181), BA®IL (1210m, 11616), F{EL (1150m, 11890)
Polypodium fauriei Christ #+ v 772 %

K& (630m, 11153), #FHIL (1050m, 11180), Il (770m, 11233), HHb (670m, 11407),
=i (720m, 11789), KA (1130m, 11301)

& £ x &R
BBk . g B - REP - SEEdE 1972 IIORAESEE 607pp.  ILNREEM
B 1966 SUEESEOREY - BRI QWRIL oty HBOBEY% 80p. 82p ANHH:
A FE . ity 1979 AAOL RIS 1 628pp. HEIAZEHEE



1981 HADY FiithRiE 2 648pp. HEKFHEE

1983 HAD Y FHiME S 728pp. HEFAFHKE

1985 HARD L FHiHfE4  850pp. HHIKFEHMEA

1987 HAEO L FHEMRES 830pp. WEKFEHIRE

1990 BARO Y FHtHE 6  88lpp. WHUKFHIRE

1994 BEROY FitifyE7 409pp. HIXKFEHRE

1997 BAOL FHiYIE S 473pp. W AKFEWRE

EHEE 1972 AR REAEBEESER 530pp. FELFFOR

BANE— 1979 SGETHHH RS AR EMRFERED - © 55 48lpp. JhLIAFE

BAREZ - HEHLER 1986 EABILEARESR TR OB RoOMYoEE BRELUBARE (R
WIBORBERERE © 8-32 LRE

B OKER - TEoAS - HFEHHLE - TEED - ELEE - B - HRET 1983 @Il MEE R4
¥ WEIE— BARE AT (BEEMTHENAERE) | 237-294 WILBERAFHHAELZRS

BT 1959 R EREEEYRE 270pp. HRFEH

PrHEZRE 1979 LEBOY 7Y (1) 4/ FB—-20fFEe o4 RS 110 15-22

1979 LEREOY FiE (1) 1/ 7B— 2oL 54 WERNE 111 1-14

———— 1980 ERBoL yiEY (M) Y yB-Z2oBELHA RS 112:1-26
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—— 1986 LB SHEY—Hidt L WHE (5)  HERSE 133:7-15

——— 1987 ILBBOY il 560pp. UHEE

—— 1988 ILRE0 SHEY -t L HHE (6) HERE 140:1-12
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HALEd 1977 REBRICAET O Sl MoK D 475-482  Pls.LI-LV

—— 1982 LB viEY INEOAW 1 27-38  F—EBITK

—— 1987 JEBWIEILRTBAEILR U ZORA0 Y Yty RS 135: 29-30

——— 1988 HFHET > ¥4l K0T OBhEE — RE AT A L ER AR © 13-20 MFHHITRERE
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CAFTHESC - RERE 1996 ILBWIKE Y LARRIHE0 L T KRS Ll 200 R




% (REY LM Z0FB0E%) RREFAEKM) [ 559-592 KR ¥ L KB Y FATH
=M

YEINFHE - SARRET - RIEAK - tE4AIFZ 1966 TOrPEILH RSy 76 o B 1L 0 ) 5 2 ) el b 22405
AR 1 49-87 BRI - HEBE

S - REAK 1959 =ERE - NS IR R UNF o Bl D b RE i Al B 4%

ZBE L AR RS TRERE | 195-224 Pls.1-3 LBRHKEERS

19974E10H 3 H5Ad; 19974E11 A 27 H X






o I o B o B B o < B 4

— I

IRYAR VAN
AT ReN
LTI NFTFE
Y= FUEITA
N AVE & A4
ranAvAar=
ALYy
CEFLIT
A A A

Lycopodinm obscurum
Selaginella lamariscina

Sceptridium lernatum

Osmunda cinnamomea var. fokiensis

Adiantum pedatum
Denustaedlia scabra
D, wilfordii
Onychiwm japonicum

Pleurosoriopsis makinoi
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19974F 8 A 20H
19964 9 A16H
19974 1 A 19H
19964E9 8 H
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Plagiogyria malsumureana
P. matswmureana
Acystopteris japonica
Athyrivm niponicum
Cyrlomium falcalum
Dryopteris crassirhizoma
D, expansa

D. sabaei

Kiga
Ll

HEIL

rhifl
FEinlkit
L
Pyl
P
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Matteuccia orientalis

M. struthiopteris

Onoclea sensibilis var. interrupta
Polystichum craspedosorum

P. ovato-paleaceum

P. polyblepharum

P. retroso-paleacenm

Thelypleris palustris
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Asplenium incisum

A. trichomanes

Phyllitis scolopendrium

Lepisorus ussuriensis var. distans
Athyrium deltoidofrons

Dryopteris tokyoensis

Polypodium fauriei
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Wetland Vegetation at Senchobara in Geihoku-cho, Hiroshima Prefecture
Katsunobu SHIRAKAWA and Nobukazu NAKAGOSHI
Faculty of Integrated Arts and Sciences, Hiroshima University, Higashi-Hiroshima 739-8521

Abstract: The wetland vegetation at Senchobabra in Geihoku-cho was investigated using the
Braun-Blanquet phytosociological approach. In total, 6 communities; Alnus japonica - Cirsium
steboldii community, Moliniopsis japonica - Cirsium sieboldit community, Phragmiles communis
Community, Artemisia princeps community, Pteridium aquilinum var. latiusculum community and
Potamogelon fryeri community, were identified. This result was compared with the already reported
record of 1959. It was confirmed that the mire community area had been reduced. The result was
also compared with the communities recorded in the other wetlands in Geihoku-cho. It was shown
that Phragmiles communis are especially dominant in the Senchobara wetland area.

© 1998 Geihoku-cho Board of Education. All rights reserved.
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1993 HIBE TR S N2 T AT — VEHEBE Z oS, BHROBEEIRAICEBION
L1 hY, BEOREOEFEMICHTA2BBMIITTIIHATS —RICEF LTS, THH
(1973) WEBFHOARERE LT, 1) ETREICHL L, 2) Kill - iEAENC L, EoT
KRBT L, 3) B EOFEWEINHB I L, BT TVE. ThHLDOEMLDOH, IR
BN S, BRICB2EBEOSMITHILE AR, R IbiEE L F kB IcEP LT3
A (REO1974), PR HARICO/DMRELZEBEASILMEEZ L5 LTHB Y (Hada, 1984), fid
WL LHEELTVAEI LD T o TwD (DAEICHBIT A HHE L BELHWER B
TAHMREZRSESFE1989). T hF T2, ABHHARD/NERICHET 3 Wit &M 25
e ERLTE7 (KH1975; Hada, 1984 ; #1985 ; 8 )11 12 41959 ; FP R - (1996 ; T H
1987, 1995; TH - §/41979). L2 L, BIAIETH (1995) &, -45htEo#HEI TTbhi
WE F ABOEEN L > TREDSBA L TV 2RKEEHBL TS, Tk ) 2BFBEONE
B2 B ORI L TOMEERHIKAR T2 Tid % vy (Nakagoshi & Abe, 1995 ; #EM134°1996).
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AR
Bl ICRAEED R % 7R3, FoRZEL (B HBEEBITOMFRE L TizBAEL) »
SETEINC T TOILREH D SIEIZE->TWE, TOINFREAEEHOBIZIZ, EE800m
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BV OPDEBEFEEL TS, ZhHDBEIR, Fheh, KOFEE, THEEBHE RE
BBE LIEIZhTWA, 205, THEEBMIIABOBEL M ZITTEL ERIERKR
R T, BFEREEOERTHE LTHHIRZI LD L. RBZIIEOEERIIThII:.
ZOM%, BWNIE2 (1959) DOREAITHNI-1950FACHIH LRI BOFERfThbh . 61
1984 IZ I ARRBICEE SN TB Y, AREMOLOOERS IO O L) ICBEILE
BFETIE, NBFHEICRIZLABBIEFICKREVEZZONS.

7 &

Bt DO EREZRE 012, 197F 7 AP SFHEES AT, FHRERERT
Braun-Blanquet (1964) = & 2 M HFHHEICEIWTHEREL T/, I—-FF—- &
TR OCHBIOY— g2 EETHE L, I1mX 1 m#zERE L CHERCE L CEYS L
BERELY (0.25m~ 1nf). 235EDa— F5— b CHifpH, #HE, BE, SEDEORKS
LRLFRL 7.

Bon-BHORBEELITY, FEEREMERL CTHELHRB L7 (Mueller-Dombois &
Ellenberg, 1974). D& RZ|INIH (1959) OFME LT 2HIZL Y, ERAMBOELE
B $7, SRR ICHFEET 2 oA (R - 2i01996) LolBIzLh, =it
BT AR OER 12 B4 5 TN EBOMED T £47 - 7.

M, AW A HEmE (1) (TR coRd: - e (1983) %, ¥ yEmTIEE)
(1959) #, 7HEWTCXER - KRG (1972) zEREFNMEHL L.
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filH S oo tEREE
FIREICE DR 257 MBS hHYHE L 2Oz LTISERS.

A, N> X—ITHFIHE

BEHERURSE; /¥, vERAIL, ITHI, I

Ny F =T IFERIMOR D KRS AHPNCE T AHECTH S, HEKEIIK
DRELER, BISTALTW ., BEOHESESmASI0mT, N/ F 1EFFIESIIHE
PR T AU EE AR S do /o, HWIREHRICI IHFBNLIENE, 3V LT T,
AFF, TARFNI, IVIYNGZEDELEENED o 7.

Ny ) F—THIBEIEN (1983) CREVHAETTH I -/ FHEICHYTLEE
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R1 TN LK Offi R AR TR

AN/ #=I7HINE. B XAV -I7VINE NRSEOBVYU 2} S S VON3)FASVOM. C; ALMUE, O KRUEE 1)IEXNE (.ov3LH,
b.RAWADZL) 2)75 EREE, E : FRAMNKE

A B [ D E
HERY 1 2 3 1 2
a [ b
v [ 2T 3T a1
Jaz kg 10 18 18 12 28 10 15 15 52 39 17 1
RigRAR 131 157 202 198 9.0 9.5 7.8 8.7 59 4.0 3.5 3.0
BAWEZ(cm) 74.3 86.5 754 795 128.3 814 822 64.6 107.2 648 nu3 -
Fi9EN(cm) 64.4 62.6 55.7__ 635 87.1 65.2 275 536 559 422 60.2 -
AR S0 )] s . I3 . . . S Alnus japonica
YHAZL 13 iV a s 11> [ IF3 I 1 (R} . Viola verecunda
I7¥I Cvel[wie wva 1] Cirsium sieboldi
RTHY Is Wi Va2 Vs Moliniopsis japonica
YFHOXRY . . [} . . . Carex omiana
% v b o M V22 Il v . . . Rhododendron japonicum
anFHos 2 s 2 13 [} Hosta albo-marginata
AFEXdy [P} il e ts 1o . Sphagnum palustre
4RIy . Is Mz W7 IV 34 K] . . . . llex crenata
E P4 V 92 Vs V e V ss Vv cs] V s2 . . 1 Phragmites communis
b % 0] L foliosa var.
LSO [} V 6 12 S I var. I
V% R g Ve _IV32 Vo Vss Ve Vs A d
¥ (N} le il 32 i 23 V 51 IV 42 V s7] Artemisia princeps
43 12 il 21 s Vn Vel s Phalaris arundinacea
7U/ 0% . . Haloragis micrantha
Ivasy . h . Lotus corniculatus var. japonicus
RILE V 48 Lokium perenne
27K (4 . . Vel - Ptenidi i var. latiuscult
AN Y TN . [s__JPotamogeton fryen
PR IR v s Vs IV 46 o I It e 13 - Rosa multifiora
EvFavoon te M Vas v . 1 i Vv Itz Is . . Geranium yoshinoi
TH/9F€Uhs il 10 man 0s 1 van 22 - 12 12 Polygonum sieboldii
FIrYs e Ww V2o Va m a2 b ta . . Astilbe microphylla
YT e Vi Vi M (] ta . I4 Lysimachia vulgaris var. davunca
EFZa¥ 44 Vo Vi Va2 13 LE] 112 - Galium trachyspermum
exox s WVis Vi va 17 mas . Lycopus maackianus
NI4T 0 N M2 . ([} le (K} Ligulana fjaponica
(3 524 "2 4 ns 110 s i 24 . Lastrea thelyptens
T7I5HY le Hio Wiz M2 [R] . 12 . Scirpus wichurae
Yoe3ary K3 Nz [ s - ls 1 Eupatonum lindleyanum
A¥F Vs [IF] . 0s e s la Equisetum arvense
7XRFAD Vs V 20 s LU T (34 . Carex shimidzensis
B2 V2o M I le WV a . Polygonum thunbergit
YoFhEY 13 s W2 0a (] . Hypericum pseudopetiolatum
2L HZX5 12 14 s n 12 . Lonicera japonica
FA¥Y by WV Vo W2 11> . . Pleioblastus fortune:
E3RURF e )2 12 (R . 13 . £ i hir var, si
hoA is s vVa [ N1 1 Eleocharis wichurae
ThrRy [} I e . 11> 12 . Epilobium pyrricholophum
Y/xoy I3 ns [} n2 Polygonum nipponense
Nl F 12 ls I'n . 12 Alnus japonica
YYITRVY 17 la . [([3) . Impatiens texton
F=RY (] e . 1 Carex dickinsi
FANRSRITNRT [} - . 12 I Cardamine scutata
YhrLY 1a 12 Athyrium deltoidofrons
YYHESOY 13 Brachypodium sylvaticum
ANYRY 12 . . . . . . . Carex hakonensis
A2¥ . la (R} Vss 12 0na 38 la 12 (K03 4 Miscanthus sinensis
A4 m sz Mo s e I 30 4 s Is 12 Juncus effusus var. decipens
x/eax 1 (R} (R} (RN . 1 Is 13 . Lycopus unifolrus var. parvifiorus
IYNRIFHY 1 13 vz [R] le Wz K Potentilla freyniana
FrFYVYD 12 12 a2 . [} 12 13 ] Hypericum erectum
A2 =1 na s 20 (R} ls . . . . Sanguisorba officinalis
255 12 12 la 12 1 var.ang!
INFany 12 it 10 b3 3 . Iris ensata var. spontaneca
bies V-4 B 13 s . l2 Swertia bimaculata
d9v (R Ha e 2 Carex maximowiczit
$OX¥Fa0 (B} 12 . Lobelia sessilifoka
EAFSH Py . 11> Scutellaria dependens
hIA¥NIT 12 [} Acer aidzuense
AVIRINUA i2 . Eleocharis parvinux
TH¥/9H659 12 Salvia japonica
*IFT i . . . Patrinia scabiosaefolia
L 47741 . 13 m [ ] I3 is Arundinella hirta
Xz 1> . I t [ ] Malus sieboldii
AXNKFEA [N . 11s Hydrocotyle javanica
YR 1 - 11> . Gentiana scabra var. buergen
TNNNF . I's (s [} . Lespedeza cyrtobotrya
SYNTTE 12 . . . I Akebia trifoliata
AEAK I's . Lespedeza cuneata
aAvvsuF (B . Prcris hieracioides var. glabrescens
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A 8 c [5) : E
nxes 1 2 3 1 2
a | b
1 [ 2 | 3 [ a4 |
70y 8 10 18 18 12 28 10 15 15 52 39 7 [
FHRES 130 157 202 1938 9.0 95 78 87 59 40 35 3.0

BAHED (cm) 743 865 754 795 1283 814 822 646 1072 648 N3 -
FUMER(cm) 64.4 626 S55.7 63.5 87.1 652 275 536 §5.9 422 60.2 -

reNuh [R] Plectranthus inflexus

| $373-% 4 . . . . 14 I3 (RS le Is 12 . . Enigeron annuus
A47OHTY . . . . 12 ls . ls T} s . . Phleum pratense

J7Y3 . . . . I . I3 la 0z la . - Cirsium japonicum
FREYY - . . . (] tae . . . . . - Sasa palmata

IXFFY . . . . 11> - - 1 . . . . Platanthera hologlottis
FXT7TSARHE . . . . (4 . . . . . . . Spodicpogen sibiricus
TSYFINE - . . . 13 - - . . . . - Vaccinium ciatum
FxFN22Y . . . . 12 . . . . . . . Polygonatum macranthum
avas . . - . 12 . . . . . . . J alatus f. ciliat
JUDIH . . . . I3 . . . . . Hydrangea paniculata
YAIRDY . . . . . (R 13 17 s [T} . . Trifolium repens

xR . . . . . Is 12 . 12 [(IRF3 s . Rumex acetoselia

3#zav . . - . . 14 . . . . . . Lilium leichtiinii var. tigrinum
H$O58F . . - . . 1a - . . . . . Polygonum conspicuum
£392adRY . . . . . I3 . . . . . . Carex blepharicarpa
Ja¥vve . - . . . ] . . . . . . Achillea alpina
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(&t 104 @)

RERICITBEA - KA (1957) DWMBLE (C'+H') /2XERAVT, REZOE TICTFHAELBELL,

B. XvHY—T7H¥IFE

EHERCRSE:; XvHY, YFHITIRY, <7H 3, Lyyryyy, an¥iyy, +
*IXTr, AXVY, a¥

XTHAY—THIBER, N/ F—<T7FIFELLY T LI CEEBIChA - TL
HoThY, FHEBROBMMAETIROELOWETHS. X2H Y —<7H ITEIIXSD
Mo WEDIEY, Yy sEoless ey Vo, 07V R5MEy5%
LITVIEDIFIITUTEINL.

X H X —= 7 H IR, WINEA (1959) ISk D HEE SR XY - T IR
WMFpErEZ OGNS L, FHEEROBER, I oBLHENHVEV) STHERITH -
7.

B-1. EgfEoZ i

COBEEINT ) FHRORBERL ) ANTOHEL TR LIAIZALAR, L biREREIR
O RSN, FHHBMHEEUILIS.7THT, XY -7 IRFEOTTIIR L hbh o,
B-2. ¥Se¥vuit

S FVIBRY IS VYL o TRA &N M BERI20.28 o 7. HER
DEVWFETHER SN, LALEBEAREDLD, Yy vy, 474 M) R EOHLVWER
WEFTAROEENE N0 A IXTrORBYE L ETOREOP TR E L, MBI
LR RRE BINEA1959) OMEEL Tz,



B-3. y45 vl

YLV LT YTICL o TG SN, FHYMBEEUI19.8L Fh o7 X2 H VY —
TTHIREORTIE, ROMTRMIEC IR T B0, 2 7HI, ++3XT5hy
DFEENIE D o7, —F, VIFIYIT, 4185, ARF, 39N FFrYnE, £ LTHE
HEORWEE IS WEOBBERAE o T,

C. AVEE

MBI THI, XTHY, YFHITXRY, 3R EDSL XAV —<THIBEL
XHL7:, CoBEE, AXV5, 33, JA4NRF, TEXI9FX¥V I ILEOEEIZL-T,
HREPIFE L CHBRENRD ZLIE DR SR TV, PHBERIZ9.0T, BHloEED
TR D eh ol —F, FHEAEBIIST. lond, ERHPHEEICBOTRLE{, B,
HHVEPEOENF B CHEETHEEL, WEOEFTOHEL 2> TWE I EERBEL TV,

D. WMENREWEAFE

TR REDIIC L, BOHERD 720 ABAD 1) Z DRI S N ERATEA > T2,
WBEEIIL TOR L, "VTYHES LTV,

D-1. IEXHHE

Xofli; a€¥

COBEE, NMNHTYPBEETLIEHT, TEXICL-TISUEELES SN,
D-1-a. 743

SEFWEDH L, /4320 HES.

D-1-a-1. I %) THEHE

sHALHOPTI L RIS, BRICBERLTRAONS. 3 v 0XKBNEERRIZHS L
EZbhr:, HBEHEA9.5LEMTIRE Lo TV ADIRABENRIFL-OTHS ).
D-1-a-2., 7Y/ by 7424 FTHHEM

ZHIVETT N MY E I A sy RIS, RMEERLFOBREIIR O
D-1-a-3. ®xVALF¥LiEd FTREM

7HIVHTHRV AT IS, BELY SENoOME L RO NI

D-1-a-4. K50 T HEA

D-1-b. KHHEDLWE

AL, M HY EIEFUNOMOEF EH T ) Ao, FIRBBEAL.0L Dl h ot
D-2. 75 C#%

Kot 77¢

SOBEE, MATHFBETLIENT, T5EICE->TITFRELRFSINS. TIED
REA: B IE 90 A 5 110em BV E, BET A0, MOMOEFIIRHETH S, s
FeREAMEME - T, FYMBERII3.5L, RERHEAPT2ER I LW,



E. PEMEMEE

XofE; 7heraino
BEMICHENADKBIIRONLIHEETHS. HBEERE 3IECI2ZERBENMNP RIS Lho
7-.

% =

1. FEHRRE & NBHEOMOER & DL

L - ZE (1996) 13, FERMABREICETT S5 208K, T¥4bbAREIEE, RER
BE, BSHEE, FXFSERRCRRBER, (2B TI914E7 AR SFEEIORIZITTT-
IR EOERTHELCwE, CofREEBTLIILicky, FITERED/IFHXICHB
FAMESITEITS. 2750, B 8 (1996) &, BEANOSEABEKZZFOMNEL LT
HDT, SEKBHE ShABEOAN, SZTRY EFE0I, X/ v—<7H IHE, BXU3
VHEDATHA.

XTHY—<T7HF IBKE, LBLAeBY, BINED (1959) KEHRDHEXTHY—<7
WIBED I IEREICHY TS, XAV - T IFED I LB, PR B (1996)
ORETCIHEE S TR, BINEH» (1959) OfiE#icdH b B, FIEERREIZBNTHE
BRUICRONBBETHL I LIS r 5. ZORBEBITTIH L THI6TED 5208 L BV REL o 7.
CofEiE, WINES (1959) B L UTHE - ZE (1996) O|EICHIVTHOBEL ) bFHV.
7275, BEHGEVEC)BHTHEMIZATFL2ERTHS LIITL 2. €46, FHEEERT

BENEXTHY—<T7HFIREILE, ARAF, IUYNYFSTY, 255, AF7aF¥FHLTF,
FIFLY, NTINGE, KB L 2SO EF T A2HBHAERONE N6 THS. o
T, ARAY—<7H IEFBTA2HEHoOBME, BEEEOHRLEVIUEIORLE, ©
LABBENARBESLERLAVRVES ), T0L) SR, BREORELR EOBERIC L
D, KBS C IR R S U 2 o0, IRBEETE & A RSO RIS AL B A BEEATH
£, PhPhoOBERLIETL L1040, ERTREBOLCEBEDHSX AV —<T7F
IBBIIBALLLDEEIONS,

3 YBEEIE, XY TV IREOBRBENSCET LY, X2 h VY REOHEEERER
HWTHBATHY, BIUOXIH Y- THFIBEOEHETHLTHFIZRLIE, 12XV
., 3y, JANTOBEHEEFEL(BIE, A XVFERLATHTY—<T7H IFREOFER
HOBELEESERN L2 LMY OBEEE Lz, dil - 25 (1996) Tid, ShicHNTsE
ZxONLBEFOTMITL (, ARBI/FHLR CEBENLBETHLLVAL

Prloztiiiost, FUEOBREMA ST / WEEICBWTIIERENTHY, 20
FHEELTI S EME) Z DB LRI

2. FEEELDOIENEEE DiFE:
BEOTHETIE, RRBO/IKEICIE, 7 M VA LTI L 2 FEBESKILTEY,
KEIZB- TNy 7 FHPEFT LTV NV IPEFT o001, BERE LKL 28D



BRI LB ERONDPMENBEINTED, NEDO LOBTRMDOENEF 13T S HEEHR
YL, AXVY, JANTLEDBLENFEr o7, BRELTESTIE, I OMNLERELT
BY, IVEEIRCHA V- THFIEER, FOTHEMOR AL,

—75, WEERERCILD B HOHERA T O N ERMBEE T, NV YHEEE - BB D
WKED o/, PIZIZT Y, EATYY, TEIIFFVH ILEEREY, BEOEXLECHED
Holeh, THHETROBIOBEEEIIITF, 75E, EXXAN, EvFaygyuklon,
BRAEDHIZL > TR SN ARETH S, i, BEOHEM, RELL hostmIE<RoN
FEFHHOMUBITERLT 7 ERRE L & TlE, FHYHBABBASEZNEN4.0L3.5T, BIHICA %<
oTHY, Wk HBELEOBSEROEECRHENEMLL TWBE I L) hiashbis:.

Bl s T X 5 2 - B R 2 72012, FLEmIEE LTaL:. SEOHETH
RSN LI 8 FET, I UMBEBLUOKRERERIBWTRON. o DBE IR
AR ONIBIE LT, SOREROBICITbh iR, BB TA S L/
~NORFRA, 612, BRBE ENODAZBNLABALENELOND. —, <743
N FWEBLURTHAY - T IFES S WM LEIHRE I NT, BRI ES
WEoTHRMTH S I EARENA. T XS, FELIIZ BT ORI B R E R A
FULTHB LV, W, (1997) OHEHVEHERS L.

3. BHROEMICH T3 THERBOMEET{

THREH & 20BN, BEICHOFERDO-ODOEIR, Wk, kAR, B, EHHELSTH
n, LIS D> TRBBLHEILEE4 S %ICRPMKE S A . BER S A £B%L,
ZREBOBETHILLA-SDT, ZOWEIITHORSE, i HIBOER0IRIR 4 NI K
LTwa LI IRz 5. |

M DRI L TV 3 BITIEa S ABEET, JHEEINES (1959) 2HhHRiE S
BHLTwa., LeLids, BEOTIEEBIIZEINIES (1959) 2dbs LS5 % NEEOEA
SOmiCB LU, JLMRICA A I X T EET HER <, BROBNAEESRETVS
LEILND,

YEINEAr (1959) (C& B &, BEEOTHEEMOMER TERICH ) ROERLEMI a8
#EL, ZOWMORCHTKRENENERT 2 X HYBEDTVE. FLHEADOHETLEL
CERBLBGTRYFAT XA EL L5, BEROBDHETHRIIE I ERIIEA XY 5D
EARESFEEL, N/ FOEETEH. N2 FHFRNED HIROMN, B2 o 7285 T
BT 2 HIIREROHE LB 25, CORBRTIIFICHEICBWT, 41XV I8KES %
DLWwNY ) XRBRONE, ATV EEOERD TRREVEZAIETATY - 4 XY
T IANTORANE L, EHICHTRUEDMENL ZATEIHRIL V&Y Y Ik ok
PRAL THAERZEBEOMEM T 5., LE8RTWE. LT, ShoDEiicito THDEE
DAL BT S (K2).

FUCHLTIE TERIZE ) ROEELRTIIIVHELET L, LE3hTwa. BEOTFTE
BT L FRISB->TILOEEDSROND D, FRISH - BTN b 3 & 258554 5%
REEICEON, ILOEFHMIIIEALZLEZONS, T IE, AL TVWS DS B



7T e LSS

A W- 4—_—[___RE
RFamXZyatit ot | — sgiBiesy

R
———3VOHEEA
[ERRL TS IV AL M | 1l T PPEEE A At _r_.
BIBHE N7 FDORA NI FDRA
Er A RETEME ]| ki k260 — =~ En
ILDPA
ERAEY ERE|
."_. fratRUL T IR ED KIS K D010 0
Tab-x G ARFRAL T2 BF }gm &
1 X7 7 DEAX
BARORIEE
T EEEHE
ReEw -
v | [/ 7EH
L7 -
Bx RE RE

2 THREROMAZE

BEEIR Lo S CABT T I LATE, WEISHT AL 5. 6o T, THEERFICHT
23 ORBEREOHAIE, EELZEIFERE -T2 EEZLNE. BENI L FE
1, ZORMBEHEMARTHY—<T7TH IBEIUTVEIE, XTI/ Y -7 IBREOWERXT
iR ELENS, EEICEVBITEBLAXTAY - THFIFETHLLEELLNS.

F3 Y FHET 2REOTHOR LT RMOE TGO X v H Y 5SS 28%, &, 40
BIBENE XA Y —<T7H IBHICHSTILEIONS, L2, COWETRERES
EAEVDEI LT, BEANOIVOBRARVIEKRICE>T, X HYOELERETL, 3~
REEIRS~NEBLEELONS, E72, B33 S HENORBITERLIEIONS.

FHADOHAT 2EEL A TRONYFH I XA OWE, 1T, BETIHHEE LA (FE1).
YFHTAAFOEET HEE R, HESERT 2L oKesh, b LIREHKLTEDY,
A TKIEIBOTHICKT T 5. REOTIEEMIZE > T2 Eiid, BHEROBIES
NEBET, Mhddid, RRELEoTWVA, YFATXAYHELT 5GBSR TH
12X AHEDRE A LOBICHE L DEEZONS, 20, 7helsalarBELETHH
TEHRSL L 7z,

NREOBAIRET H A X VX OEARE) 3 L HEZOPIHTHICAONDS, 1 XVT
PEETIREEICHYST L EEZLNL, BROBIHIIA XY ¥ OBRKENREET L LV
B EIRL I 5 2 BEIC AT (R - KE01996 ; ST A2°1996), ABEEILIRE AR -
TOBRYBEERIELEVWEEZONS, LEL, 1 XY TSPHEEDHTRICELRAONE I LD,
F2OEBRRFBETH LIS, 41X V7 OEEEREONMILERBEEZLOND. T
MR BWTh, IIEHEOMMBIEIR Y — <7 HF IWHEOZNIZEUL TS, X
2HY, =7HFIE, AERICBIAEELHBRE#LRE, MELFOUTICHKL T2,



NY  FIZHETHEEIE, "THY I FEENRCB S BATICEFT TS, - A XV EAEE
fEbhwnry 3K, EHBH, TholdNy ) F—<7HFIFFICHLL, BELKBRBVR
BHAICHEET S, THEEBRTROND N J FHIIHTAMYE <, BAIZIEEAL T
2720, A XITORAFGTFONTVWBEEZ LRA.

TX2HYBREOES TRRENEIAIITHTY A XYY - JANTHPREAL TV LHE
By, EORBREFRICBVWIULCRONHETH A, BEOTFHEEETIIZNL )
REFTEROA RV, SEBRBENLITH Y- T HIBEOT LT VI BN ISEV L F
ZHNDH, ZITHLIAVOBEENFEL, XTAVESLIZEZ L. F7o, HERRLBE
REFEBRICBWTRONS EN LIRSS, BHTTICERL TV AETTHL0T, ik
B OMRAR - RIS DHE L, BEOBEEREMII 2 o7 EZ LN D,

FESICHTARMEIBENEZAT, FHRTL PV Y T EOBABMBEAL TV L HE,
b, FENIRE S hor, BETHEEBRICENT, HHI3KBBEVO—EHBISE D &
CAHTRLNBDAT, BERAIBALTVAEIEROA RV, Zoflifd, BETIZESEL,
BEERERICE EB|boTWBIDELEEILNS.

Pz hs, FHESHOBHMEAEZIE, 3L 0BELA KEBEABZEONE L BE
WHEOBRY, HBER L - BREEOBRETMEE~OEL, n3RicTHoNs.

4. FHIRIRXICH T B S5HEOEESTIL

YEINE A (1959) 26 DHEDELE, BRENHENBE LT 2 ET, FIEBRNS%
ORI EFHlT 5.

REPREOEHTIE, BE7 P VAL OOBREMDEEFEET . T, Kickat
WoMBERIC LY, IRTI2HMMICHS. E->T, BEEYHEISHRIRELTHET L L
ZEZ2oN5, ERBVRHEKBIZRONBENY / F—<7H IBEL, BIOMOBEE Ny )
FOBARBRONDEZ LS (B 1—A), 4BERTHLEIZONS, XH Y —<TH3
HEE, ERTHRCLIZ2ERLICOMRLELIE VT TCICEBMICELI L TBY, BET Y
bAVORARNY JXOEFICED I IHEERNY ) X - THIBENLELODH 5.
A0 COREASFIHE, wTNIRBERERT LEELONS, I, BEOHETEE
TELHRBHEEFILP > TR ERONE. 4%, THRLRICBWCREBIEATS 2 &
BEZIZCVDT, FLY0EBBIISPRRKIGEVWEEZ OGNS, 4%, E&L1I2L 218
oMM, I VBRI ITFPEELLICEESEDY, B LT LN SIS,

SHRFNNERXIE, PROBEHLMEHSTIII SNBSS TLHEL, BOEICIEN Y FHAK
L, B LRI R EILND.,

D) RHEWTEE OB L B EMAE, PROFEFRIGEL oI, T & A,
AR E BDOEBREROMT, HTAMICHERLENTE, ThEROLIBOREZ T
WUT HHEDHETBDICELS. LA oT, XeHV—<7H IBEL, BEEDICK
VT AHELMRETA/20101E, BRICHE2RT 2280 TREEZFA%EL, #RRMICKMOEL
THINICRETHILENHS. F/2, XH VY- 7HIBEOHMAEEFIL, BHLr LT
CHTHEOT, N/ XFORELIDOAMYEY 2 E2B\YNATH) T L2k Y, HEBOKN



BEMYOEFTRELEZ L I LVLETHA.
E | 2

AR EATH) B, ERRFREHFRORTAABIZIIREBMEFI 2 o 72, FFH
BT - PREIEZOFERRICE, BAREOBRAETHNL. OBEED THILZHL LTS,
Bk, AMEL#D S ETHALGETIIBRWAZRTOMEN S £ 2 % L OO
b o THW WL BRREREHSOMBEFRIELIR CRFOEL KT

] =

1 JLBBIEAT IR E I, BFICKRELEILEZTTEY, HYRERIS HEEEZET
7o, 19974E 7 B4 6 8 BIhT T, JOMRICBWTHILERELIT- /2.

2 Bon2sBolEdREERLEICLT, UTo6HEMI ML SR,
A N2 ) F—<TH 1T
B. XAV —<7HIH%E (KGHEOLVE, *5es VUl Y47 VT
C. aL¥%
D. BEEHER
D-1. I=XHEE (V¥ I, KOEOLWE)
D-2. 77 ¥H%
E. F¥HEWHE

3 WMWENB%E, SR/ BHBEICEET S 5 o00@K CKEEER, RERER, B
RIRE, AEEREE, WRFEE) 128V TI9914E 7 AH S RELIOH I TITb R /oA R
BOBRLEBT I Lick ), FHEREEO/BBXIZBITAMESITE2To2. Thdb
FUEOREIL ST L OBRAIMER TEIA/ABHX BV TIFRNSHEL ZoTWAH I L
o 7.

4 BEIXAAEEEE, BINES (1950) OREE BT LS L), FIEBROBYER
OB AR L7, FHEEROSERATILE, 3o 0EEEk, HRERBEONE L 7
WEHEONR, B L HAEDHESE, o321 FkHbhi.

5 BEOHAENKILL-BEL?S, SHROMENELETFHL 2. 4R TEBXE, FRO

BEAES TR, TIBELICETRBIEONY ) FHAMLL, FLEERERICLY,
REHEEILRDT B LER LN



2 % X &

Braun-Blanquet, J. 1964 Pflanzensoziologic, Grundziige der Vegetationskunde. 865pp. Springer-Verlag,
Wien

IR 1975 ATMEOUERIA. MILEAKEFIDTEMERSE 1. 118

Hada, Y. 1984 Phytosociological studies on the moor vegetation in the Chugoku District, S.W. Honshu,
Japan. Bulletin of the Hiruzen Research Institute, Okayama University of Science 10 : 73-110

WILFES 1985 AREH - HAHUSIC BT 2 IB0M0E  RRR O ORISR A A S S (h Tl 354
147-169 HHEMISHAE BT ES

YINDFHE - SRR - BRI - AAH B0 1959 AMBEROBEME =Bk & /g S B AW
#E D 121-152 RRBHHZEHR

HHEZE - KBEIEE 1972 o ARSEBFRE 405pp. REHE

SRINMEN - BRARHEE - TOHEW 1996 HUURE O A~ 2 0204 0%t BIRBFEMESATRE
#149-74 HERFLLIONEERAS

wWhh WR (FR) 1983 O AHHA: % rhIR] 540pp. T

Mucller-Dombois, D. and El-lenhcrg, H. 1974  Aims and methods of vegetation ecology. 547pp. John Wiley
& Sons, New York

Nakagoshi, N. and Abe, T. 1995 Recent changes in mire vegetation in Yawata, southwestern Japan.
Wetlands Ecology and Management 3 : 97-109

WBER - LEEA 1996 ILRELZEILET E X 0BEHIEOLEE SEOBKE 1:5-38

PUHIEEE 1973 RE DA L5t B OERESE [ 19-45 AMEEEGRHH

W R - KERT 1957 AMGHOMENS & B 1 AARFMFAERE 3:4-11

KRIFKZER - Jelllgede 1983 #rHAHidik  1713pp. 30

IR - MAEAE - FITEG 1997 ILREIE OB WA SEOBAKE 2:1-43

WD 1974 RO 329pp. FEUKFEHRERE

TS 1987 BEFWMINTERE (GRED oMiEs X BBH4  Hikobia 10:31-37

1995 R4 - {RAKEY OFE & MUY BEBIE 12:17-29

— - HARKIT 1979 WHRHH 0LBKR) ©@HHEE  Bull. Yokohama Phytosoc. Soc. Japan, 16 :
315-323

AL - FEHAK 1986 FAOEINRARERTFEMR IO O/LE BEILEAE ()
W OBRBERA MW . 8-32 LR

MHN#EZ 1959 FEEALHBYKE 270pp. HEH

AR BT L REERE LMWL L T 2MREZARHESHE () 1989 b EIZBITLE
A FEBELHMAOBIK 320pp. DARBRMBEHS - WRARRELLSAAEZRS

1997459 JI13 14t ; 1997411 A 278 58






A TFETRAE R 19954F 7 H22R k%%
B : BB, ILWE, N/ F—T7HFIMYE  19964E 6 A22H K






B k& 2

Ny

A D REEREN - 3 XS | 19964 6 A 22 A 5
B EERER - 75 ERE 19964 6 A22BiF

N



w
wn






BE 0 HSRE Natural History of Nishi- Chugokn Mountains 3 . 57~77 (1998)
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Designation of Quasi-national Park and Vegetation Changé
in the Sandankyo Gorge, Hiroshima Prefecture

Kuniaki OTAKE and Nobukazu NAKAGOSHI
Faculty of Integrated Arts and Sciences, Hiroshima University, Higashi-Hiroshima 739-8521

Abstract: The status of the vegetation in the Sandankyo Gorge area at the present time was
compared with that recorded about 40 years ago. This confirmed that the original native
vegetation comprising the Aucubo-Quercetum salicinae, Polysticho-Aesculetum turbinatae and Illici-
Tsugetum sieboldii associations, was still present on the lower slope of the Sandankyo special
protection zone in Nishi Chugoku Sanchi Quasi-national Park. In contrast, in the special zones, a
large area of the ridges of Mt. Uchiguro (1,050m as.l.), Mt. Moyai (1,066m as.1.) and others,
had been widely converted to plantations of Crypiomeria japonica and Chamaecyparis obtusa. Young
secondary forests including Quercetum wvariabili-serratae and Castaneo-Quercetum crispulae, had
spread into this area from the abandoned plantation, and become well established. On the lower
slope of the special protection zone, some plantations which had shown no natural regeneration
were also observed. Vegetation change in the special zones seemed to have caused no effect on the
original native vegetation in the special protection zone.
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Asiatic Salamander or Onychodactylus japonicus at
Mt. Tenguishi of Geihoku-cho, Hiroshima Prefecture

Jun-ichi NAITO 1» and Sumio OKADA =

1y Hiroshima Kan-on High School, Hiroshima 733-0034 and
» Kurokawa Hospital, Kure 737-0056

Abstract: Two adults of the Asiatic Salamander (Onychodactylus japonicus) were captured on 24th
of June 1995, halfway up Mt. Tenguishi in Geihoku-cho. Both of them were hiding in the crevices
of a clay substrate close to a shallow stream flowing between rocks. They were female, and
yielded 22 and 24 immature eggs respectively in their ovaries. It is conjectured that Asiatic
Salamanders spend the daytime in crevices at the edge of the water of shallow streams. Mt.
Tenguishi is located towards the east end of the Western Chugoku Mountains.
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Social Organization of Long-tailed Tits (Aegithalos caudatus)
in a Snowy Area of Hiroshima Prefecture I

Yoshio UENO :: and Hiroshi YASUI =

» Hiroshima-Kita School for the Mentally Retarded Faculty of Education, Hiroshima 731-0212 and
»» Nippon Unisys Co. Ltd, 2-7-10 Otemachi, Naka-ku, Hiroshima 730-0051

Abstract: The social organization of Aegithalos caudatus was investigated in a snowy area where
the annual mean temperature is ca. 10, and mean snow cover is 1 m deep, in the northern part of
Hiroshima Prefecture. In total 52 individuals, including 15 nestlings, were banded during the
March to June period in 1997, Six of the pairs which were banded had found their partners in the
member of winter-flock, and all of their nests were built within their home-range of winter-flock.
Five nests in which the young reached the nestling stage had helpers; one helper in each of 4
nests, and 4 helpers in one nest. All of the helpers belonged to the same [lock as their host pairs.
At the nest which had 4 helpers, feeding was done more frequently by helpers than by the pair.
This suggests that the individuals which had [ailed in reproduction could become helpers,
changing from a life style of pairing to one of flocking. This would have the effect of increasing
the survival rate of the helpers. improving the probability of reproduction in the following year.

© 1998 Geihoku-cho Board of Education. All rights reserved.
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I.F K Aegithalos candatus 13— > T KEIZILS AL TE Y (fF 1991), FAK, WHEE,
ML EO A RIEICERBLTwE, 2L T, Z0HRBRBIZI DL 2ESHEI#E &
NTW5. HRHBOBEEIESENE L, LOBER A X ZMBEHTHS L9 (Glen
& Perrins, 1988 ; ##F 1991). F7:, B OBAEIIEEEIK L, EHICAKEOANLE
by BHBEVS (P 1988). HEFHIZEWTREL ST TOML L OBEFEMHE L
BT, BERBEF—ELB L TREMEFEINSLZ LIZLVEWVS (Ezaki et al., 1991). EAH
DFEERIZOVTIIERREIC LV ENFDH DD, WTFROBRBIZBVTLEAOEEN X /3 —13RK



EL TV, FHMIBUCELET 2 EFEOEERRTIE, LUBFERHICKRART, %5
BRI E IS 5 £ v»5 (Glen & Perrins, 1988).
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PODEEEAN =B I EFHRESN TS (Lack & Lack, 1958 ; Nakamura, 1972 ;
Gaston, 1973 ; Greig-Smith, 1984 ; [lI/# 1986 ; Brown, 1987). MM ER T EHEOE W
BEEETIEAN = HBOES FEV, ~AUS—|2h 2 ERE LTHERKIEZLONTVS
(Glen & Perrins, 1988). %7z, Ezakietal. (1991) &, FEVITHIIREI D 7V — T2
MbBBEEE L TOATREZIEHL TV 2.

ITFHANEL—F YT REOHRTHELLAEEZLATEY (P 1991), BLWA%EFEDY)
BLOICENEEIEILLEZERONE. FITEELIE, MENBICBIT A+ HOHAH
EORBALEHME LT, BEBICESCRELZTo4. KRLTHE, LBRILEH RS HIC
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B EH

TAEIE19974F 3 A4 619974 6 A=A T, ILBRINEMZILIT o /AiEhIX (Jekisas4r, 3
#£132°10', EF800m) TiTo 7. T OHMKIIPGPEILHMOBATEIL (1,223m) DI HAY,
BHOBLIIRAHL 2o T2 (1, BK1-A). MEREABLIUERRBELTT A~
7 Pinus densiflora * 2+ 7 Quercus serrata * ') 3 77 Clethra barbinervis 72 EHSH 6 N, WREKES
W& F 27 T 7 FH Sasa veilchii var. hirsuta BES L, KB E LTA X2 5 llex crenata, ¥
4+t VI3V Y Rhododendron lagopus, L/ LX) 7N Daphuiphyllum macropodum var. humile
ZENFRONS (R 1- B). REMOEFHRIRIGIOCH R T, FHMARIZ2,400~2,600m
EHFESRLAETHS. HEREIHFEH I miETS (FR1-C).
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LEBEOMERIRIC BT 22+ HOEMBMIEIE 3 A THELISTH Y, HBRIRRERICBITA
Zho 2 ATE (L% 1996) L0 b#1 % A8, oI &id, R B 5%l H R
BEOATIER L, RECIERBINTVLILERLTVS, MEMEBTOEEETEIaFS
R 7 XX Quercus acutissima, TH VL EDHETmA5200m < HGVDOXRH TH-7 (A
1-D, E, F). i6FE#HTIZa,N/ 35V Y Y Rhododendron reticulatum %2 & 4 # ¥ Eurya
japonica % EDR EL.5~ 3 m { VOB EEFTICHES N D I EAS W (LB 1996) o & AHIEAY
Thb. hid, BMEMETII3IALNCOLVWETENIRDL I LR, ¥ b4 LOEHKOELK
PBEF LI WD THLEEZOND.

FMEHIBIC BT A2 LMBEOFNT A X127 ~ 11T, BEBOFEIYI0N (L 1996) &%b
Lhdol IFWERTI, BEEEHNTELE 2PV TTELD A v —[toERAoH
WIER TH o728, iFHICBVWTE, REe2HAA o N—DOHETO2ROPER S L HERB >
POEBABT%IET . Jhud, BREO LS 2/, Tih, BB EOEMECAY AR
MRS CIEBBENERIICEAL T BHADD Y, 2RO A V=L THAN 2TV
ERBRONDH, MEMBTEIHEBEWERNIBRAL T EAHID L, LDRA 2 N—DhT
OWDRENEbDLBDbIE, Lz oT, L 4L0HENTHEPICESTS (H3).

FHET CETLASEIRTIIAVA=DRAL (R4). BREEICZBT AL S—DH B
1347% TH Y (L¥ 1996), iAHER L D b HBIRDSE o7z T2, HIOETIZ AT~ —
BN D, BEBICBVWTIR1HOHENEL L, W2 N3P0l S o7/, T Lidf
EMBOLF HOBNA LV N—DETLOMSERML TR ELEISNS,

NI R—=DRIEz DA o 12B1L, 558 B THEMIZEMLAGIBIMEIZREDANN =12k o7
B, H4AETHEBMIEBLAEBSIIDHEIRDAL = I ho6THSB (K4). B3 iE
FIRo L HEDONPOAABIDHIRTH o 5. {HEERICBITEAL—DR L, 1FEAEH
FRICEH L BRSO A TH o7 EIROKY OANI—-TH5HB49U, B52U, B
57U DV THATE bR S Lho 7225, BZ6 (BRI L-HETHA ). Thbnan
N=3W TR oDV ER LLDOBEN R D N—=Tdh o7z, IRFEHONLI—TIE, BAE2HW
EEAZwIlbdhh, »LoTLOE—HRA LV N—-%2FEI DI Tldiro7:.
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HTIIEBTHA.
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BYERL, XERPWBELZATHA. TORHITIIA RIZL 2 A ZADEBEBEFRSNI S &
kY, MoBEEEZFEHI LS. S50, EIY, i >R ntBIT. gHmL
LTEHHICAL L, A= B{hEEIBMT2L)1245.

AAEICBVTD, FHUNETEALSED) LA ETEREN L TDOANIN—25, 18T
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W= ZOHVEETED S BNEFAOBTAERL L2 5N, BRAEFIIMbLZ LIZE &R
REBOTVHEELILNS,

L A TRAMO BREO &5 ICEFERBB O RSO W BERL B ER 3§, Bk
CHS O¥IEHZMEL TALS—IZ 25D THA I b, MEDEMES 2B ET I LI,
IHHOL)RABOBEICE > TIRAEKKEL, EFFEMETTELTHAH. £ T, NV
W=l hBTEilio THAEFRIZDEY, EFRL LA S TREOHKBEIINITHOTIR W
NeEILNSD.

A TOANN =BT I HIZ BT, 200 E ) AN S— OB EEHAE WEB AR
i (K9). LIZ2h A ADMMEEBI D hrorz. THITE, Jad8, 2T
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R OBIRY Natural History of Nishi-Chugoku Mountains 3 - 101~145 (1998)
=IO BR M3 BEDER
il Esk - #EE EX - #Eih ALY
ZERMHEEFEZER
Seminars on the Natural History of Geihoku-cho, Hiroshima Prefecture
Naoya IKEDA, Shobun JOKEN and Midori MICHIOKI
Geihoku-cho Board of Education, Geihoku-cho 731-2323

Abstract: Seminars on the natural history of Geihoku-cho were held in each of 5 years from 1991
to 1996, concurrently with the research programme, Participants in the seminars acquired general
knowledge of nature in Geihoku-cho from different angles including insects, water animals, wild
birds, mammals, wetlands, beech forests, grassland, Satoyama (rural forests), ‘industries, bears
and eating habits (food culture). Through knowing the preciousness of nature, people learned
what action is essential in order to hand over this important treasure to future generations.

© 1998 Geihoku-cho Board of Education. All rights reserved.
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MUEPE, D4 FETRAY—bLT, "B, TRIE, T4k TR, THIN, TEY, Ty E
77y TR LA AEDPS, ZEROBRER D, BREANZOEES LWHELZEL
TWLRL, TEREEREFORIFEBOHEE, 2 BELL.

CDFEEIE, 19IFE,HI9EF THERAT LI LO/bDOTHY, WMl ENTHY
bLICHRIELL. BADBAMIET RV, BELEREREL VLV SALCBILEY
HLETS.

FltnoBREM3EET1 (1991 6 B~108)
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Y 5 LA REMEERICEETHS.

Fay bk H0EN

—fEER e LTOF a v & HOECE, HERFERIEE D 272tk s TRFHILTWaED, £hid
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