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Fig. 1. A map of Miyake-jima Island. Contourlines at 100 m intervals.



July 2005

J. Phytogeogr. Taxon.

Vol. 53. No. 1

X <0.1ppm
® (0.1-0.2ppm
@® 0.2-0.3ppm

@ 0.3-0.4ppm

. =0.4ppm

Fig. 2. Concentration of sulfur dioxide gas (ppm) in
each of the 10 observatories and volcanic ash depo-
sition (mm) from July to August 2000 on Miyake-
jima Islands according to the data of Miyake Vil-
lage and Earthquake Research Institute, the Uni-
versity of Tokyo, respectively.
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Fig. 3. Distributions of Histiopteris incisa on Miyake-jima Islands : (a) before the eruption, (b) in 2002, (c) in
2003 and (d) dense cover of H. incisa (painted area) in 2004. Smaller dots indicate stands without H. incisa,

and larger ones indicate stands with H. incisa. Broken line indicates the damaged area of vegetation according
to Yamanishi et al. (2003).
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Table 1. Species composition and site discription of 18 stands including Histiopteris incisa after the 2000-year

eruption on Miyake-jima Island
Species occurring more than 5 times are shown. Values are Braun-Blanquet cover-abundance values. DF, Deciduous
broad-leabed forest ; EF, Evergreen broad-leaved forest ; PL, Cryptomeria japonica plantation. T 1, upper tree layer ;
T 2, Lower tree layer ; S, Shrub layer; H, Herb layer.

Running No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
g2 25 g 252032588 gg 2
Stand No. % % % é é g 2 8 8 3 4 3 % C% % E E %
§ 2 8§ 5§ 822585888 :z8§88¢8¢8 8%
$ &§ & B & E & & & & & 8 & & & © 8 ©
Date D B D D B D D B DB D DB DB D DD
S & 2 & & S & 2 9 & QS & o 9o o o & 2
8§ &§8 8§ 8 8§ &8 R &8 8§ &8 &8I K
Area (i) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Community type before the eruption DF DF DF DF DF DF EF EF EF EF EF EF EF PL PL PL PL PL
Altitude (m) 30 60 60 390 170 320 100 150 200 230 245 40 410 40 60 80 160 170
Inclination (° ) 3 21 6 37 18 45 17 16 37 23 5 22 3 4 19 27 28 30
Exposure ; @ R % % % § Eé % E § E % g % E % %
[ w oz wn Z Z 'z ®n Z n o wn o wn Z %)
Depth of ash (cm) 4 15 2 15 16 4 22 7
Hight of upper tree layer (m) 14 10 8 9 12 12 13 10 10 10 10 9
Cover of upper tree layer (%) 05 3 1 1 5 05 05 1 40 05 0.1 0.1
Hight of lowertree layer (m) 6 6 6 5 6 6 6 6 8 5 7 5 7 6
Cover of lower tree layer (%) 1 5 5 3 1 10 1 1 3 2 30 3 01 0.1
Hight of shrub layer (m) 2 25 25 2 25 25 2 2 25 2 25 2 2 35 25 25 2
Cover of shrub layer (%) 1 10 5 5 2 10 3 3 4 01 10 20 3 1 1 05 0.1
Hight of herb layer (m) 05 1 04 05 07 1 05 05 07 05 0.7 07 1 0.7 08 0.8 03 0.5
Cover of herb layer (%) 2 30 30 25 30 100 30 30 20 1 45 20 60 5 10 6 15 15
No. of species 10 20 20 18 20 28 23 18 17 18 22 30 28 15 8 7 10 7
Histiopteris incisa 1) 3IAVH H + 2 + 2 + + 2 2 2 + + 1 + 1 2 2 + 1
Camellia japonica Y7 UNF T2 - 1 1 . . 1+ o+ . . . . . . c+
S + 1 1 + + 1 1 1 + + +
H + + + + + + 1 1 . 1 . + o+ o+ o+ 4+ . +
Ficus erecta ) T2 - . . . . + . . . + . . . . .
S + + o+ . + + o+ o+ +
H + + + + + + o+ o+ o+ o+ o+ o+ o+ o+t
Machilus thunbergii 47 % TT + 1 + 1+ o+ o+ o+ o+ +
T2 - + 4+ . 1 . + . 1 . . . .
S . . o+ o+ 1 + 1 +
H + 1 + + . + 4+ . 1 + + o+ + +
Carex oshimensis AV HhY AT H + - + + 5 -+ + 4+ + 3 + 2 2 2 + 1 1
Miscanthus condensatus NFV 3T AAF H - + . + + + 1 2 . + + 2 3 1 . . + .
Eurya japonica [ T2 . + . . + . . 1 . 1 . .
S+ + + + 2 + o+ 1
H - + . 1 + . + o+ . . .
Smilax china R WEPAS S . . . . . +
H + + 4+ + 4+ o+ o+ + 4+ . +
Dryopteris sp. NZ V4 sp. H . 1 + 1 1 . + o+ 4+ + o+ +
Alnus sieboldiana FANY Yy TV T1 . . 1+ . . . . . .
T2 + . . 1
H + o+ o+ o+ + + + 4+ +
Trachelospermum asiaticum TANNKT H 1 2 2 . + 4+ o+ o+ 1 o+ . . .
Neolitsea sericea vugE S + . 1 1 . . . . + . + +
H + 4+ o+ o+ o+ + . . +
Prunus speciosa ER A T1 + + o+ T | .
H . . + o+ o+ o+ + 4+
Rubus trifidus HVAFT H + o+ 1 o+ o+ o+ 4 +
Castanopsis sieboldii AXYA T1 . . . . 2 - . .
T2 + +
S + + o+ o+ .
H + + . . + o+ o+
Reynoutria japonica f. terminaris NFYauA2FY H + . + o+ o+ o+ o+ o+
Daphniphylum teijsmannii ALY N T1 . + . . . . . .
S + . + 4+ +
H . + 4+ . + .
Piper kadzura TINIHXT T2 + - . .
H 1 1 1 1 +
Hydrangea macrophylla f. normalis 4 2 7 ¥ %4 S . . . . 4
H + + + o+
Vitis thunbergii v. izu-insularis VFIYIEYL H o+ o+ o+ + o+
Ligustrum ovalifolium v. pacificum  NFV a 74 K4 T2 + . + o+ o+
S . . + o+ o+
H + + 4+ - .

Rest is omitted.
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Fig. 4. (a) A photograph of Histiopteris incisa (Shimashita, Miyake-jima Island, 26. Jun. 2003). (b) Dense cover
of H. incisa under standing dead trees of Cryptomeria japonica planted (Miike, Miyake-jima Island, 3. Dec.
2004),

K1 ORI & & 8 7= ARREO A REIZBE 3 2 153D
%<, WFORIRMESIIAHTH B, £/, RER
DN 6 AB L, AIMELE L HESES
Z & (P 1979) 25, RIS & B RFBMEE
AHOERICBEBRL TS EEZ 6N 5,

2. 2/ I X HDHAE & ZER LT

27 I3V OGRS TH B IBOHERE, kil
IROHERGRED L, KK DB 75 - 72 sk
TH5 (Fig.2), ZDZ LiX, BOHEHIZIH- 7=
AMEO AL, KIWKHEREO 2L D & B b
WAL ET KT ZOEEIMNTZ L ERLT
W3, 72, 2/ 33 Y XOLEFE-IIMAE D
LnwZ ens (Table 1), % < OREMIZILN,
TR 2 MUK S B 1 pH DK T & £ 1S
HLUTHESEWEEZENS, ZO—5T, B
12k B e OBFIL, EATH 2 AMOAEFIZE
S TRNFEEDIFELE LT T T 2%, 205
M RIZBRLIZEDEEZ 6N DB, KDL
KA XD HRS 51218, 5%, B TR
ZOREMRCTTEROTEN DI TH 5,

TIBLIE R SO, IFEMIZ & 5> TR EEE L AKX
BERBEO—DE Edh b, 5L F27 7k & Wil
U TR & 72 AL ORI DS YRR N T B 5
$5%, RuBP #)L K%Y 5 — ¥D CO, AT
SO NN, ZTORE, KAEKMPEFENS
(Larcher 2003). M biieizxdd 2imit:idmitn
K ->THRED, —BHEFEUCSKNETH 5
I A 5T KEE L IZ4EH T % Meterosideros col-
lina var. macrophylla Rock i3 " FE{LiftEE 1253
B PEAFEN T & A& XT3 (Winner and

Mooney 1985), [ENIZ 51 % ARG 7 A itk
IZBA BAf9Eflicix, 4 4 KU (Natori and Tot-
suka 1988), Va2 w7 & I X+ F (lkeda et al.
1992) &L DH 5, Tkeda et al. (1992) 12Kk
P AL e ¥ O WEFZ FBR I L AU, AR N oo g
bW OMECE T2 av TIEI XTIk
N, FHOMNEEFFOZ LR ENTED, 0.3 ppm
D FRALHRE D 1 » ABEEIZ K > TI X F 7134
HABHEIE L ENFL KT THDIT/LT, Vg
YARFEEAEKT LAY, 2/ I 220k
AP DN IR 5 <, 5%, AfED
BRALTR B M A 5 8D 72 A B AR REA AU S A b BT
%,

E i

AR OFESIZ Y 72> T, R =TT, ®
HERERSS), =BT, ARMERANIZERT, H ARSI
20N &% T 72, HbFE L 4 E I RAERE
ROt fTbh7=728, ZhoEOWmxL
IZIEHEIXTE L 572, £72, AWFEO—EiZH
IRORBE D AL G, SCER R B B W 28 2 i B &
(N0.13440229) 12k D & S hiz, A4 B
BRPE RO WA BRI E 2T 2, [
FHEMFMEEOFEFRICIIBIHEE TME- T
Wz, ZOBEMGO TP L L5, ki,
2005 -2 H 1 HIZ = BEOEHRR A 2 S Z
EEBHOEHL LT 20,

5| Sk
FATER AN - K AFS—. 2000, =k ALK EER
FEWE. VA1l 45 - 4-8.



July 2005

J. Phytogeogr. Taxon.

Vol. 53. No. 1

Braun-Blanquet, J. 1964. Pflanzensoziologie, 3
Aufl. 865 pp. Springer-Verlag, Wien.

M. 1937, U EEEOFEAEY. B 3(3) !
1-6.

AHIEX - B R - A 2% 1958, I AE%,
SRR S AR AR . B E RE R
(fit) . SR SCE AR AR5 & 6, DHEEER UL
M AFAME, 5510 M, pp. 11-37. HAR
LERAZ, 9.

Ikeda, H., Natori, T., Totsuka, T. and Iwaki, H.
1992. High SO:. resistance of Clethra barbiner-
vis established in a smoke-polluted area of
Ashio, Tochigi Prefecture, Japan. Ecol. Res. 7
: 363-370.

DHEE VR 1979, 2 I A VA AH - i
e (). HADY 2fXE 1, pp. 118-121.
BRI, O

WS, 1992, HAOW LK 4. 311pp.,
196 pls. “FJUtE, HOR.

WOERE. 1935, = EEAEMAE, B W, U
A REIR AL T XTL. B0 53¢ 16 : 80-86.
WOERE. 1936, MO ME. ARG 12

76.

AR, 2003, =T 2000 FEKIC & B R~
DR HhPE 48 : 31-37.

ek, 2003, WEAKOBUR & BARMIE. REZE
# (8) : 50-55.

Kamijo, T. and Hashiba, K. 2003. Island ecosys-
tem and vegetation dynamics before and after
the 2000—year Eruption on Miyake-jima Island,
Japan with implications for conservation of is-
land’s ecosystem. Global Environ. Res. 7 : 69—
78.

MRE #h - A0 WHE - RS - AR R]. 2002.
=S 2000 FECKLIKER O AL AR F5 KO
PIPEEEMEEIZ DWW T, X P e Y 2 b 46:14-21.

JEFREE - PRI — - A [ - BRIEE - Pk
gh - B LA - L - BREER - TERS =
2001. =&kl 2000 HEKIZ T % kil 2
—KINKR DG A 255 5 & O SO, kil & 4 5
HER & B 577 2 BRd—, S Mk RE 110 @ 271

2179.

Larcher, W. 2003. Physiological Plant Ecology,
4th ed. 513 pp. Springer Verlag, New York.

Lloyd, R. M. and Klekowski, E. J. Jr. 1970.
Spore germination and viability in pterido-
phyta: Evolutionary significance of chloro-
phyllous spores. Biotropica 2 : 129-137.

ZHIRG. 1982, ¥ A KEMI ORI T. 206 pp. B
FA, O

=S RE RN 2 LB RIS T 2. 2004,
SRR T4 K T4 v 1Tpp. =k KEsT
RN 2RI LB ERARE AR =, Hint,

BB, 1984, BELIERIZ BT 2 TR AD
R, kilss 2 4 290 1-15.

i - RIFAER - RH Hc- BEEA - TR
K KREA— - RBUSF - SFBRZ - RE .
2001. =55 2000 IR OfEfE—ITHRR BRI &
WP ORH—. MR 110 : 168-180.

Natori, T. and Totsuka, T. 1988. Responses of
dry weight growth under SO stress in an SO.—
tolerant plant, Polygonum cuspidatum. Ecol.
Res. 3: 1-8.

B W - AT IEfR - RYPIRAE. 1988, Bl
X, fdts - =5 - #E5S. 1pls. BRET,
HAL.

Ranal, M. A. 2003. Soil spore bank of ferns in a
gallery forest of the ecological station of Panga,
Uberlandia, MG, Brazil. Amer. Fern J. 93 :
97-115.

EHEZ. 2002, 2/ I3 Y XL OFFER. 52
75-176.

Winner, W. E. and Mooney, H. A. 1985. Ecology
of SO. resistance. V. Effects of SO on native
Hawaiian plants. Oecologia 66 : 387-393.

Py R A - BB - TEIEEA - BIIIATS. 2008,
FEVE—- bRV Y UL K AP EEE TR
2000 SFHEPR O KA FEOILE. 7Y F 27y -7
W% 66 : 473-476.

(Received February 28, 2005 ; accepted June 28,

2005)



