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Comments on the field symposium "Conservation of Nakaikemi Wetland and con-
struction of the Hokuriku-Shinkansen". Keiji Iwasaki (Nara University)

FL&IC

20134E10H13H, fEHEHE M T [rhith G
DA SRR — N ATHERE ] VWS 7 0 —
WE Y YRV LB Lo, HARLREF T
HIX 2> H AR IR R B 2 & BIPE B AR REE R &
DAL L, [FETEX s O G
BT, TORFEEEVHSETHO LD TH
%o JITR, TOWNELEMESLEMNT 2,

AR IC b 2 it R, B2 < of
BRGNS ER L, 20124E T Hicld o 49 — b5
WicsBikans, HEOARTREOLD TEHE
e L CEHMshTO 2 REERTHh 5, L
mL, TOBEREZROVESE 8 AT, 20255H@E
TEDILFEFERERED L — 3T Dt —# % i)
&I BETFENANELES N, TONV— FEHI,
chijth R oD HE BE R IC K & 152 & JE 9 Rl RENE
miE o, BV AR R 3, 201343 A 3
Hiz, RBxiivzEHAEEYETY v R Yy o [
IR D R4 & FrE ARk | 2B L,
ORESEZH S MIT L, & Ol PR D
WA EEARFEDRTS (B36% 195) THfrasn
TW3,

A7 4 — IV F v R AR HWIZ,
chith R O BUR 2 5 U, JbPEgdR s i o

EDHE Gy B A BTG L /e LT, o
W— oo BRI E D k5 B A KIE T 0
AEZ, 51T, FhkbRAHRED XS BIEE %
LT R&Eh%, HlTHRITT2EThH -1,
ZIT, YHE, FaihEBMEESE L, ik
EENTOY YR YT LD E LTRE L 72,
H AR RE 20l X 2 F AR R R R B 20 5
B (BREE) &=ii—K GRS, B
BRI D S S AHESE CRIRIFTL RS
ESEHHIRG CRBRIFAZRY), RARZ D+
(ORI H AR IR ASthils & 78 - T, HEfi
IZhic-1,

B8 HBMRFS

thit R T OB R 0SNG 13, T
42%4CTH - 12 10RF16EICEILICEIE L, NPO
HEANT =9 b7 v FHlHRZOWABETSA
KB OB 2 LT Wiz &, JLREFTE OH v
— @S [ (D LARID)] EMEN 2
SOBMAEMEE LA S, 93 Rl Tl %
R Ui, 2 o@p, SEHEIRIKE 2 offffi= I
g d 2k 2, GraEfre ko) &%
LLIOKERRZ EDOFIAZ LTwicii Wi, #%
IKEEHEBED HIE T dh 2 KIERN K (IR EE

PP E AR PRAERRRESEIE 28532



B Ho1d, T oRMIcEE T p
IKEDFAZ L T Wi,

MoOT, ZOEMAENIOHRE LTV 2R
fIAbBINE N TV, ROEE, Eihod
55T 3 Vg EOHUKEYEESILR L THB D,
HREASHEA TV S, L OBEERNTE SN,
F 7o, BHOVEANC (FERE 8 SHED /N A /X Z )N -
TWAD, T OEEFICHT, EHopEHizdh
BIEFH IS KIBE IR L THB D, TD/NA Y
2 D TIHIPEE OB AL L T B, b
EIKOFENDIRELEDL > TVWBEDTIEHIL WD,
LoEbHEr N,

B vURDILA
MEREFERERD Db RBMDBARICEZ 58

-3

T2 o, FENEIRGE Y7 — [THW
bOWFsH | cegEa LT, UFloksky v
KUY AZEMEL 7, BIMEIRBELTH - 7,

s TEERE A R ORBIFALA)

o Hhith R o DK AEE) PR ORI
LK)

« it IR EHER D AR LA > & & 7o oKL
BeDfAZEE AR TR (LB
cJEHE NG T 44—V SRE R - il RN &
1F 9 JLBERTE AR O L B OB ¢ AR R
K (NPOZEAY = » b 5 v Fepjbi)
 FrERL — b &b R oK AR — fEiH s
B8 L AERERIG (RF R

o (LTSGR O LAt K ASHIZR DGt 2 Fe 7 9%
M E—R GUERT)

TN
B

. Ve

"

2
™ afg

=1y

EAE KRS MERAK, ME-RO G
HONEIR, COREORBELFICHERKSLTY
DT, TNEFATWIZE O,

WaEFETE, THOBINEIVEM P ER 2R
NT, WEE SR TERETTRSTb I,
FRIEARUNO®EO TH 5,

< BURTR, HEFESHEE D S OBEEITHIG
T ATHEERE b DL DI VWDT, ThEE- X
DESHEBZRETIEIT VD,

o bV FOVHEEIE OV — P ETFIC X B BHIKALAN D
HEL, THAOZLOEIVDALZIENbD-
12DT, TOVYEIY ATOHEMEGSE, F
FEEERCHETIEAZREILEHL S,

« WEAE 6 1T 5 44 — VKB & 78 5 o 720,
BHIO B2 H 2139, ThBHoricEn
TWRWE S22, = ORI C o % H
BIAL LD, BHEniFrEKEAH,

COXIBHEREETAT, 4%, 1) by
FOVHRHING & 2 {8 i1 0 LA 7K 20 3K A7
NOFHSETNZTS &5, HIZZEE, &’
A, SEhc@Erd s, 2) Figgy— v &
RS & A ZBEHOLED FicowT, HpY
XORA TG 6 RBRERET 5 & 5> HHET
NBEPT B, BREDIEHPMETHHS S EEZ
TWb, TD7 4 —IVFYryRIY LADEEZL
& LC, Biicruth B tio RATRENCESE L
TH 5N BNPOEADS & BV H AR FE S
OEREE &b, BeniEERRO RS & EH
DTV NI ERS,

BRIC, TO7 40—y yEYY AQRIIC
Hto->TERIETEE WA V120 NPO
HEANY = v b7 v N ROEREEFS A - it
KitES A TR, BEOVEICH > THBRP
BERAEOIZOION FEER GEEREIERY) &
AW O K CRBEZERY), S5HERSE L <
W72 7SO T B R FE R F B U o 5 B
FUEIILE ISR T 2 R o ki, RS
L L RS 5%,

~

\Y



Mgk 2k &4 35 (2) 1 95102, 2013
B O£ b REHO RS & JLRERS R L — b AR E
vl SRR HERE Y D AER LA D © B T2 i ROKEA LR o Rl HE 25 08

BILBRAZEYMEER T K

it
|

Vegetational changes since the Last Glacial from the pollen influx in Naka-Ikemi
moor, Central Japan. Shinji Miyamoto (Faculty of Biosphere-Geosphere Science,
Okayama University of Science)

The results of the pollen analysis by the relative and absolute-value methods of the boring core
samples from the Naka-Tkemi (lowland in 47m a.s.l.) elucidated that there were a change related to
the competition of each main plant for the past ca. 130,000yrs.

Cryptomeria expanded rapidly and began to compose a mixed forest with Pinus subgen. Haploxylon in
the Last Glacial at the ca. 120,000yrs BP, llex was dominant in the lowland around the moor.

The vegetation with Crypromeria lasted until ca. 55,000yrs BP involving a little change of species
composition. After that, the vegetation with Cryptomeria was divided into two types: the vegetation
type mainly with subarctic conifer and that with cool temperate deciduous broad-leaved trees such
as mainly in Lepidobalanus and Fagus from the ca. 55,000 to 14,000yrs BP. The value of subarctic co-
niferous pollen influx was highest during the ca. 20,000 to 17,000yrs BP that corresponds to the
Last Glacial Maximum (LGM).

The vegetation composed in subarctic coniferous trees shifted to that of Cryptomeria and Pinus
subgen. Diploxylon and Betula of cool temperate deciduous broad-leaved trees shifted to Fagus since ca.
14,000yrs BP. Increase in Diploxylon suggests that the human impact, but that of indicates increase
in snowfall on the side of the Sea of Japan. Warm species such as Quercus subgen. Cyclobalanopsis

and Castanopsis increase in the Holocene, since ca. 10,000yrs BP.
Keywords: Naka-Tkemi Moor, Vegetational Changes, Pollen Analysis, Last Glacial
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7.5YR212 | inodem
T3 o 10YR2/1
~ 7.5YR2/ DKP =SS 2.5YR4/1
7.5YR211 |—< 43,116/
B 1,685 105 B -2,121+2,890
10YR3/1
—/r3,954:+160
K-Ah — 30 5Y31
—7,610£145
3 7.5YR2/2 3
7 " 7.5YR21
10 = 7.5VRan | 1710 354§ 7.5YR3M
7.5YR2/1
_ 7.5YR3N -
. _ 7.5YR211
= 7.5YR2/1 =
193504330
= 19,103+300 .
15 = 40 = 2.5YR3N
10YR4/1
7.5YR21
= 23,468/ - 5Y311
_ | -588+635 7.5YR2/1
AT — TEYR2M [~ 0500/ _
-531+569
o 1 P—by Piston sampler
Y [HOYRIA ], 33377/ D ——by Denison sampler
20 = —21,110+1,289 45 —
——| C—by Core pack sampler
~ 7 ElPeat -="1 Volcanic ash
— 7.5YR2/1 - . .
R Peaty clay Macro fossils
_ 40,270/ _
— -1,257+1,471 fEEHsilty sand  (with gravel)
— —j ¥ Radiocarbon measurement
10YR3/ 1
25 7.5YR2/1 50 2

] 2. rhith BB O (A3, 1995; Miyamoto et al., 1996, 1998X& v).



Age Age
(kcalyrs BP)  (kyrs BP)  Depth (m) Lithostratigraphy

Dry bulk density (g/cms)

Loss on ignition (%)

0 0 0] %
K-Ah —E _____ E
10 10 1
10—_ - = o —
20 ] ﬁ
20 N o T
AT
30 20— ot | N =
] s
40 ] o 3
DKP A
4 0= F
e | - e
R an T
4 o< . B
B —— +
] P N T T L _joT—— ' "
- Peat Peaty clay Silty sand (with gravel)
-EI Volcanic ash [@] Macro fossils

X 3. rith RAREHERY) O BRI E S BGHEROZ L (BAREN, 1995% —HkZ).
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REHEREY O BFREHE 1, £90.1~0.30fEARL,
EE24.1~28.Tm & TI130.3~08DHAE/RT, *
NLIROENRAT 2HE TR, 1 EofE%
w7 (X3 )
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ODHEEEAZTTVLEIEERLTVWE LD EER
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filld, (3w L 7o BREEAE) 2308k L /o HEREY) &
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LT OFER D 6, LIT OWAEZEREZE
L7 (X4),



137 ~ 12 AT

A o (K 3T 4 2 vhith RIBIR 0491377
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S>DREE Y A 713, KERFEE S AL E A5
b, WSS E THRARMICHEED 2 FEE L

WEHT 2L, FEFBSK T HHERTLIBKE L
THEHT LT 1, TREERLICE bR
IENTHBEEZ NS,

5.5 ~1.47ER/

K2 T ~5.5 )T HERTD6.5JJEM TR E 12 - T
A F¥@EEBET ALY 1 7L, 5.5 T
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K& LD RGE L 7o ALY OMARLET)  fks s hds, 2 FEE < v BEtE LiE
Tsuga
Tsuga / Pinus (H)
Pinus (H)
Pinus (D) / Picea Pinus (H)
Cryptomeria \ Cryptomeria
Betula
Betula Fagus (c)
Castanea Quercus (C)
Cryptomeria Uinus-eo
. Quercus (L) 3 /
Cryptomeria Ulmus-Zelkova || Fagus (j)
Fagus (c) / Fagus Betula
s (L) Betula — Cryptomeri
¥ omeria
Betula Ulmus-Zelkova 0 e,yxp
Fagus (c)
I Cryptomeria
sl o4 Quercus (L) \ Quercus (C)
llex Castanopsis
/ llex
llex |

Quercus (C)

NN R R N N BN D R N N O D D EED BN SN R B SN R B BEE BN B o

G Gramineae Gramineae i Gramineae
Cyperaceae C Cyperaceae

b - yperaceae era Cyperaceae

u 8 Lr%i’f,ﬁr'f.’ﬂn -| Umbelliferae ysthkon i

A l,i;,":,f,',—';?:'ae Artemisia _|Artemisia|_ Artemisia Lyshichiton

0 10 20 30 40 50 60 70 80 90 100 110 120 . 13(l)3
rs

‘ y

X4, fEBRRARED O & Fo i IR LIRE O rhith 7 o fa 4288

G: Gramineae, C: Cyperaceae, U:

Umbeliferae, A: Artemisia (Miyamoto, 2005& 0).
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Threat to aquatic plants of Nakaikemi Wetland caused by the Shinkansen con-
struction. Yasuro Kadono (Graduate School of Science, Kobe University)
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Role of bedrock groundwater in rainwater discharge processes at a headwater
catchment. Ken'ichirou Kosugi (Graduate School of Agriculture, Kyoto University)
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Vegetation change from the view point of butterfly assemblage in the Nakaikemi
Wetland, Japan. Minoru Ishii (Graduate School of Life and Environmental Sci-

ences, Osaka Prefecture University)
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Reproductive traits and flower visitors fauna of Vincetoxicum pycnostelma Kitag.
in Nishitani area of Takarazuka City, Hyogo Prefecture. Naoyuki Nakahama
(Graduate School of Agriculture, Kyoto University), Atsushi Ushimaru (Graduate
school of Human Development and Environment, Kobe University) and Yuji Isagi
(Graduate School of Agriculture, Kyoto University)

We examined the mating system and flower-visitor fauna of Vincetoxicum pycnostelma Kitag. in the
Nishitani area of Takarazuka City, Hyogo Prefecture. The results of hand pollination experiment
indicated that V. pycnostelma is self-incompatible and that resource and weak pollinator limitation
causes low fruit sets (4.9%) in the field. Twenty-two moth species and one mosquito species were re-
corded as flower visitors. Four small-sized and one medium-sized moth species carried V. pycnostelma
pollinarium on their bodies, suggesting that they are pollinators of V. pycnostelma. The facts that
most pollinators were common species and that V. pycnostelma did not suffer from strong pollinator
limitation together suggest that recent declines of V. pycnostelma populations have been caused by

habitat destruction rather than pollinator declines under human impacts.

Keywords: Flower visitors, Rare plants, Resource limitation, Se-f-incompatibility, Vincetoxicum pycno-

stelma
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%ThHb, E55 bEHthETMX LD bHEIC
HNLINTH - 1o (FEEALFE, p=0.041;
FEERIER R, p=0.039),

FHIEE H48

A2 XY A 3 OFEfER B 2 H 8 FI237E88 A
fsn, o5 BIBASOVPHICHE L 72
EBdud 1 H2 M6 6 k7 - 70 (K1), TRk
SN RREERAE/NYEE (B5R30mmEL )
DIEFEE D I b 2 < THRIRT - 7o —, BH8H
ch A (BHAR30—50mm) 1% 3 A, KA
(BiRS0mmEL b)) (3 1 A TEhfE 3 IEE 1o is
o te WBHR Y+~ < ¥ 5 51 Anopheles (Ano-
pheles) sinensis Wiedemann® & T {E{AEREE L 72,
B, ZAXH A aRMho a4 A € ilF Vinceto-
xicumBHEY) T R LR R OK D —E A AR T
HENTHITHTT 0B EN TV BN
(Yamashiro et al., 2008; Nakahama et al.,
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EERFEFETHEAMXICB T 2 2 X494 30 EREM (EENT/ N E

R, KRR

FEAZZT).
N 7 T =
H%  Order name Bt Family name i Species name tﬁfﬁ;ﬁ ﬂ‘,ﬁ@( wm%ﬁﬁ
. . . . Y2705 YA Y% Idaea salutaria (Christoph) 18.2 1 0
¥+ 7 /7% Geometridae FFIvobrvyy Scopula superior (Butler) 20.6 1 0
A XA #F}  Sphingidae TRRA Theretra japonica (Boisduval) *59.4 1 0
TYF I AATT Eurrhyparodes accessalis (Walker) — 18.1 7 1
AFAIRAAT Paraponyx vittalis (Bremer) 13.7 1 0
JuEVF )AL Udea testacea (Butler) 16.1 3 0
vaT7YeA /) AAA  Diasemia reticularis (Linnaeus) 14.6 10 1
DA Crambidae YuFYIARTa /) AAH  Bradina atopalis (Walker) 17.3 3 0
Yue 5 AAH Glyphodes sp. 19.1 1 0
VAT Ancylolomia japonica Zeller *30.3 1 0
s . RYIRD ) AAN Pleuroptya chlorophanta (Butler) 16.6 1 0
###81 Lepidoptera <XV REVE ) AAH  Paliga ochrealis (Wileman) 28.2 1 0
kYA R Pterophoridae  Hellinsial®D—TE Hellinsia sp. 13.0 1 0
=¥ HF} Tortricidae e AN X THERO—FE  Olethreutinae gen. sp. 8.8 2 0
vSvaF ) AN Uresiphita gracilis (Butler) 20.1 1 0
A A4 A Pyralidae FEVIH)AAN Endotricha kuznetzovi Whalley 13.2 9 0
EE/NYFRYTAATN  Psorosa taishanella Roesler 15.5 1 0
TYT R FN Parallelia stuposa (Fabricius) *45.2 2 2
Schrankial@D—Ff Schrankia sp. 13.2 23 0
Y HE Noctuidae FvAEI Y Sesamia turpis (Butler) 22.9 1 1
FyaT YN Rivula sericealis (Scopoli) 13.4 9 0
Fyvavh Ozarba punctigera Walker 18.6 1 1
WAH  Diptera A% Culicidae N Anopheles (Anopheles) sinensis 8.2 7 0
Wiedemann
&t 88 6

2013), ARWFFRICHBVWTZED XS AR IIHES
nish-to,

TERBRIA DM LT 2o R 13 85 E /)N ke
THEED 5 B 4 ik (5.2%) THH, wInbd
OV FER B E L CWic, [ERRICBEAE th
TR 3 kD 5 B 2 flilik (66.7%) T b iEkE
HofEPBHESN, WEnbHcHEL TV,
0 H RGO XA H T 3B BLAD T4 L
TOW IR RBIE SN D 5 o,

SHTESEE R UM TED

1 vy = SUREOFE R, 103MH1k D R
wa o, EBH RS /N (BE5R30mmLL
) & h A (BASR30—50mm) M s e
(X2), WHHERZRAHEEHNOEAHEEHOR
waEE I NN, VIR SEEIOmmEL Fo/h
HIFED &7 - 12

S A AATEE AR bE <, K0T
B/ NRRE, TR, NCBHEAEE & -

X2.

2 XA RS B EEEE B X OABH
R,

fo (K 2). BBHAMEH KX U@ H /N
(FEHLEIRFIZ80% LA E DA A BHEE ~ W) % A
L, B3 EPREEEIC 3 0T $62.5% DK
BHEAOMZFA L TWE (£2), WHHEA
mHEVFh S OW»E<, (BICE L BIicE
D LEEICEEE > T,
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®2. BiERROFETH.

- T FREREIC) T
R N T D)
B AR % 5 29 8100
B@EuEE 8 1 2 5 206.7
PSSP E LS| 57 3 8 46 448.7
waREAEE 3 5 1500
&t 103 4 16 80 3

bR D AR (2 /NS R b & <
ROTHBEAR A H, 58 H rhRE, S H
MAHEHE S -7 (R2).

TEMRFTFEERY ZERUZHE

PRI L 7o 1444670 S BT 134 BLE S R b £ 5
h, L &b 1 >OfERBARFRI b LoD
(38076 (fEMIBRIARF 5 £ D HK1355.6%) 72 -7,
F7o, ARt HEEIASNTE D,
Dis &b 1> OIEIRIADZH L TW D319
1t (ZWHR1313.2%) 72- 7,

ER

BEMTOEWEREZ Lo TER

HH A EHFHEY) (EdsclepiasBIT BV TEZ < ©
BTHZRAMAE T LMo TS
(Wyatt & Broyles, 1994), fhidJgicds VT b,
HEAMGH L RTEIPHRESNTVE DD
(Lipow & Wyatt 1998; Shuttleworth & John-
son, 2006), Tylophoralg % U Vincetoxicumlg 1% &
THHEZB IS EbMoN TV S (Lumer &
Yost, 1995; Yamashiro & Maki, 2006), 4[nl,
SBEFERRIT I W TRENT X R Ol H K2R IX T
FERFEEEB RSN Lo EDDE, ZXFA
IRAFRAEHTH B LIRS N,

mflfthFEZHXicB VT, EnfEIcAEET
LIREREIEREE Licicb bbb o3, THEN
FIF2B.TRICEEF o Tco IS ITHERRKRITFREE
FROEFLTTHY (K1), 1bkdizh DR

FHEIVITNG 2L FTh -7 AXYA 3l
BA40—100em L v is W—7, HERFES 5 —
8em&, HMIARICHEANREIEOKRE S FIEFICK
< UbRE, 1957), #giEa 2~ (cost of re-
production) MK Z\W (ZkLIfbeTErRE
FCRE S G, aToRFITNREE
gETE o2, BEORERE ICELZEN
tha) wJREtER S 2, KRFFRICBWT, Kb
DERREFAFEEZ LTV S ERES N 2 mEIhE
X THIFFIEVEREPR Oz Lick -
T, BEIREIIRIC & 2 3R 15 i D AR RIE &
nie,

X 50T, BEEREYIC B O TR R R TE
AR OFLER E L CERHIR A Tk o
ARBIC & BEMHRSFI SN TV D GEFIR, 1995)0
AR TR EMOFERDIEE s N, Ly
DZH b iflth R 2 XIc B I BAEH 70 0 DfE
BREZDLSMIC LR > T Eh ok E Nk
BB R X9 4 3 DRARKRFEARERICLETEL
Ziiz T b D0, BIEXDOFHEER « fEREIL
SRt R ZRX & KD - 7o, fEBIRD 5 B H
HREROTEIAIRA LTV a, HEIEHR
TREZAMGHEIC L D RELELTE VD
IAERRE R4 5, AFFRICBOTHZH LT
W AEB D —EBAS R R72 - Fofe i, FER
RINZIIREHANEL B 12D TH A D, £z,
AR X DFEAE T AL 3 M OFE A B 36 (3 nfilth
FEEMXICHNEEICEr 720 TOTEDLSE
AcBOTHIERRIC X BEER S NS - 1,
b L FAHE L BRICIERE BB iTb s -
T AER S EEUEAE L T O 2 A REMESE Z S B,

TOEIITAXHA 3T, EHEEIRIA,
ENE OAREIT L IR (EHEEIRD, 55
IZERE OBETESZINC & 2 ke SRAEK B o iR
CZHEHIBR) 12 & - THERBEMES Do 0 EF A
5Nb, L LIEH5HH A EfiREY) O SR
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1, Asclepias|BHEYI T 130.3—-5.0% (Wyatt &
Broyles, 1990,
(Thunb.) MakinoT30.03—0.1% (Sugiura &
Yamazaki, 2005), 7z, R X% A 3 TIF2.3%
(Nakahama et al., 2013) EWFhs{EnT &
WHISN TV S, KREFFLICH T 5 2 X4 4 3]
DFERFIE TN S DIATIFR L N THE L, HFE
Huc BV TEREHIRIC L 2 BRI ThEBERE
CIBVLDhrd LN,

71 7 A & Metaplexis japonica

STER RER UHETTE

A H O 5 B ER30mmEL T o /N D 3 AL
B S <, RRHCZ < ok TiEp 2RI Oy
AT B{THNA LN bOD, EEICIEk
EHRE L i3 bcd - e —H, B
5530 — 50mm D HHRYI A D 35 A LA K O R I
WA AT 21781 % & - 7o JIARDE A (/N
FUCTHENTIEF IR 5> e b DD, TR BRAEDT
HLTOLEKDOEIG RS WRERE - 72,
Nakahama et al. (2013) &, R X% 4 3Dk
i /NS E SRR H > T W A 1]
REMEZ 54 L 728, B8 HE bk 13/ N &
HAGHIEHE MRV & D DR IT L &<,
EE L L THESEIEEZH - TV B T EHEL
5N 5,

F 7o, fEmAofER RS i flkizovT,
N C 3 T, R TIE TR T
BHcfIE L TOic, A4 elRHEYIE A A1 £
Metaplexis japonica (Thunb.) Makino#s &%}
BRI A Z (5 S & 57 (Sugiura &
2005; 1991 & [| Bk i
Sarcostemma clausm (Jacq.) Schult. 8. viminale
(Linn.) L.Br.7& &k & BN Aek Sk 2 &
SEBHELMONTVS (Kunze & Liede, 1991;
Liede & Whitehead, 1991)c A X% 4 3 T,
BT & > THEBMAZ (1 S & 2 EB0I A7 -

Yamazaki, Kunze,

TWLAAREEAVRIES L7,

—J, WHAHRHRIZWIFN SEEIImmEL O
INRIRETT, AR BIA DS L 7o a3 B
SN hotoo BFHIO R X4 4 3 DFHERERD S
B, BAH/NUR EEIRRAIA T IS W THRERIC
TR D& L7 7 14 T H Culex pipens Coq-
uillett2d 1 BHO AHEE I TV 5 (Yamashiro
et al., 2008) #%, —f¥HNIC/NUOTCAHEHF
EAPhE W Ep Sk E g s 5 2 L
L, MR ESESIFF DI VnEEZ
SN Bo —N, EHRAIG T R OZ R HHTIC
BOWCHAB RROMCBCGAR #7747 v K e 4 77
77 RAF R HE Limonia sp.® A X% A4 3 ~NDEf
fEmznzhn 2 LD 1 EifEES N, wWInokE
SIEM B E PSS Lo lEPiER S Tw 5
(Yamashiro et al., 2008), AMFFICHBVTH
v KBRS EBBE RO BETE
1o e, D& DS IBGAE R I3 7S
SHTAEREES T LW FRET H 5 70, EE
ELTHSAREES TRICEA SNBSS,

2 XY 4 IDRPER

Al s N B ER RO K % o 5 fik
WHEHEDOZ < A&, S TN E THHT %
[ AfETH Y (F EiE, 1982), Fh{EDsTE
BEnkRBhos bEREELY » K1) 2 b (2012a)
KMUOERHEE Ly F7—=% 7w 7 (2003) ICildi
NTOVBHHITWIED» -7, 61T, TERBALRT
HLTLWRBRASEDOS BT v 7 b7 F
Parallelia stuposa (Fabricius) (ZFEAEHY) @ + 7
o, YIVAXNY), vyaT¥k A/ *A T Diasemia
reticularis (Linnaeus) (FEHEY) @ A A va, 2
v F), & ¥ 3V B Ozarba punctigera Walker
(5T +vx/,~3) O3FETINXTIC
FEMPIPFION TV S G RED, 1982), L
FLOFFEEMI VTN SFIEE, &L 3EHAT
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CEichonsimcd s Eas, AEHE
DOREA DZALIT & D AFED 2y E AR D 4
BfERIINSVWEEZ 5N D, £ EBERED
RIS MW EEZ SND T E o, LEEH
PRIZ & 2 REAFEDRDHZ X4 4 2 O FE
BN E 18> TV B AMREME RS, AR O
EALWIRDOFERNTH % &4 50EKkD ) 2 75
MFZHmbDOTHAH, Lich->T, RRHA
TOREEMRETT BB, EMEHNOIRE LD &
AHEDOHEBFREOWRNPELRINERETH S L
FEAbN b,

HEF

AREENET 2ichich, JigE, CBIES2E-
7o ER D (I BRI 32 L L R
5o i IS, FHEAHIS, KHWIK, H
TEAR GLERY), KHETFR GEHE, H
THEER AR @RFEICH0 REBIH
SIS o foo AERBR (FEM) i3 A I
B IHEAPRHFAILE ofcy T TITHELE
WoEEERT, B8, RPFRO—HBIZBIEHLRE
RN I X AR DS D b EEfES i,

51 RS
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EREFREHRREREER # E B —
LRUFAPHERSHREVY— 1 B B X

Temporal change in the distribution of decapod crustaceans prior and posterior to
catastrophic flooding by a typhoon in 2011, in three rivers of the Kii Peninsula,
western Japan. Kaoruko Tanaka, Kenji Hamasaki, Makoto Yamada (Nara Women's
University), Misuzu Aoki (Wetlands International Japan), Yoichi Yusa and Keiji
Wada (Nara Women's Univeristy)

Temporal change of the distribution of decapod crustaceans in relation to a catastrophic flooding
caused by a typhoon in September 2011, was investigated in three rivers, Koza River, Arida River
and Miya River, in the Kii Peninsula, western Japan. Species richness was lower shortly after the
catastrophic event than 1 year after the event in all the three rivers. Species composition, which dif-
fered among the three rivers, remained more or less constant throughout the research period (1
year). Diversity index also remained constant irrespective of the catastrophic event in Koza R. and
Miya R., but in Arida R. it decreased 1 year after the catastrophic event. Abundances of atyid
shrimps and the brachyuran crab Eriocheir japonica became lower shortly after the catastrophic
event, whereas abundance of palaemonid shrimps remained constant irrespective of the catastrophic
event. Size structure of the atyid shrimp Palaemon paucidens also remained unchanged before and
after the catastrophic event. Longitudinal distribution pattern of the two atyid shrimp Paratya
compressa and Caridina leucosticta shifted slightly upstream after the catastrophic event, whereas that
of Palaemon paucidens remained constant throughout the period. Our finding shows that a cata-
strophic flooding does not influence occurrence of decapod crustaceans so severely as to lead to local

extinction.

Keywords: Decapod crustaceans, Distribution and abundance, Catastrophic flooding, Kii Peninsula
P D 20114E 9 HORIRI251C & 2 KHkAS, THIFBIIC G A o s £ oRiEiEE & 5 7o, dE
N AN EZINcB T, FEEERE, TEBORES A& 4 ke s ROER « B (1.5, HU
M)« VAERTHIL 72, FEUE, WIhomITbaRERICED Lo, FEMOMMERIEAS C&LL
1o oo ZRRVERREU NI « I TRBEDORIKR TIE LA LL(LET, AHIITRERERERLD & 14

PP H AR PRAERRREEIE 28538
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BIE N Lo BMIOEEHMOAEERIE, X~ YT/ XA =CRERERICDEL -, 77
HIEHTIREBEAEEDE LN >, £ ZA R EENESENOWENT S « KB EAKIC L~
fien =D ELHMERICHD LTI, 7FHxERHCBT 22 Y @, [ARE - (k4 1 X L& bIcHRIE
BiEEBTELR D -t £, HESMIZ, R~IbEEI VL XwETRESHEESESEZ IS EFM

AL, AVIETREEAEENS SN - 1, LIEK D, HFEBEL, KRS o #

filmd - Thd, —HOEBE L L,

WRENHICETZDNAONE T EEH B DD, R E 72 138
THLIBMKRINEEEZILILEEETVWESZ B,

F—0— FHHPBRE, S fEEE, KoK, RS

FC®IC

20115E9 H 2 HA S 4 Hich I TiephEE 288 -
feRIE125 1F, AN E1000mm % Bk 9 Foikn 73
FZWZEb2o L, OEEOR TR L
LRI O TR E ORBIRRmARE, h,
EPAZE) Z5ISEEC L, T X5 @mKRBI #
GLoSEINCAE RS 2 YN 5.2 22813, KK
DEIR CRKEEY O LR A& id 5 2 &
Tl TE 5, COLI BRI INET, M
(Tew et al., 2002 ; Lojkasek et al., 2005 ; Pires
et al., 2008 ; Chuang et al., 2008 ; Kano et
al., 2011) ®/KAEERHH (Mundahl & Hunt,
2011 ; Lee & Bae, 2011) THISN TV 503, ]
JEEE D © Bl T2l <R L, @il
ROEELOFLEEZFTMMTE 5 LA 505 T
RIS O OTRBID IV, E12, ThETOME
TEFENI OB OER] & EEE K L7 b0}
Vo HAT, W)IlOREKERDOKEAYOHLEE
ZRERFITERE L 72WF9Ef & LT, =)otk
Mz~ bDHH 5 (Kano et al., 2011) 73,
ZThick 2 AR 4 FUN TRIORE - A5
BopliErEHonTWwb, —h, KERBIET
&, BRI QP R, 703 EEN S
NHEIE L, MAEBORIEIC S EWIRRD P25
(Lee & Bae, 2011) E&nTWV 5,

HAIZH T 2 E)O-HHIFRIED I B4 %
W9eiE, chc, BSOS o EHII (FikE
E2», 2008) ACHEEREIEE O GG (REH
2005, 2006 ; &H - KHE, 2013), HEBFOHE
JI, PHEEI (Yatsuya et al., 2012), IR
DRI FFP) - #hih, 1993), f#E51R 0850
JI GEEEFIEAH>, 2000 ; Saito et al., 2012), HEEW
EETOBEH I (Suzuki et al., 1993), Hikk
S oEHEG)I GEEH, 1979) TBIibnT
W5, Tk B &, THFBEHOMESMmICE,
T & LRI I TR AT 5/¥5 — v,
TRATIC i 500 —visE, T EITHH
DdY, THIFEL BT RO 6N %R
TEMBHIONT VD, LdL, TOKD BT
DB EIC L B REKICE > TED L 511k
TEHOMICOVTRIASHATIHIT O,

AR, KOS 3@ GBI, &EEI,
D RS 5 HIEBSE G RIT, 20114FE 0
HRI25OHEFEK E 1K, d20IRERK
(157 AN &H 1 5 0 A BER 0 % L
T5IET, RKoEEL ZoOliEEREEZHS
MIcdH T ERHNE LT,
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Ak

THHBREORE L, LSRN AET 5
—HEOE, O ERICALE T 5 A,
feOREEVEHBOF IO 3 @mITiT- 7 (Fig. 1)
3N DA RIS & & ANiig R (E+28m
BETHEEHRS Y v o — F%—E 2 http://
nlftp.mlit.go.jp/ksj/ 2012&1), PKEDiE
(EE2REEKOKE 7 — % N —Z © http://wwwl.
river.go.jp/ 2013.1ZH8 ; FlIaki LU IR BT 1] -
TKERRFNZRFMS) % Table 1 12/Rd o AR
BREHEHEINESMZEERCT, HEIIEZo
FooHiEiTth 5, HRI2SEERFORNE (1
K472 0) oK, AR T39.5mm,

N

AL

-~

Z\»\? Koza River
K'\\,\ \ 0 20 40
km

Fig. 1. A map showing Arida River, Koza
River and Miya River in the Kii Penin-
sula.

Arida River

BN ER T Tmm, =1 EfRT85.ommE S
TV 5 (KET @ KEMaHER. http://www.data.
jma.go.jp/obd/stats/etrn/index.php 20125 H4)
FE1251T & 2 POKFOFRIE /TR R E <,
SEIKIRED240—400f51CE L, ARI1251C X 58K
IReLAAL D HE 7K IR & o0 245 (v B2 )11 20114 @ 865.5
m’/sec, GHJI20114F : 558.1m"/sec, =J1120104F :
530.2m’/sec) EANTH, 5 —13ZOHETH -
2o

RE

HEICE, AEBEATO20114E 8 H29H — 9
H2H, BEMH%D9H12—15H, £ LT14
%2012 8 H21—24H, 9 H20—22H, 10H 3 —
5 HOF 5 [MIFAE%Z1T - oo AHNITIEREELS
y A 020114104 25— 28 H &, 20124F 4 24—
26H, 8 HT—10H®DE3[ml, ETEEM]L ~
H#%D20114E10H 4 — 6 H & 1E#D20124E 9 A
4 — THO 2 PHEEETT - 1,

TIPSR O SREHS I, LI noEIE b
LI & BilEBic i To 8 E Lz (Fig. 2)o
05 B ok N, WIEhomilE b
T, &bEMSE, wInbEiliE b srao
WHIE Lo SIS TR, 100 —200m o P
HT, VIO E Ty FITRBEEET- 12,
fefZ L, BHIO20124 4 H i3k Nk o 3 Hips,
DHE LT, FLVEDICL2HER, BEThi
ExEED B, BAaTwRAEYE Y =/ (IR36
Hig 2mm) TF < WHEHETEBIN -

cm,

Table 1. Length of stream channel, length of main stream, ordinary water discharge (2011)
and the maximum flood discharge at typhoon in 2011.

Length of stream channel

Length of main stream  Ordinary water discharge

Flood discharge

(km) (km) (m’/sec) (m*/sec)
Koza River 472 49 17.71 4206.03
Arida River 431 102 8.87 2909.15
Miya River 892 93 17.65 7038.61
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Fig. 2. Location (Distance from the river

mouth) and altitude of 8 sampling sta-
tions on Arida River, Koza River and
Miya River (.22 % URL : http://
nlftp.mlit.go.jp/ksj/, http://www.gsi.go.
jp/kiban/ 2012Z%H2).
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ENJOY « fa+ 5 —) ZFHKic&EL, HHOT
AitClE 4 2 HETB I 57 b Ty TOY
A R326cm X 26cm X 44em THIEE 2 mmTdH %,
FSw 7O EBIZOVWTWAERY y bERT YT
NI, KR v > FEEAE AR (T4%h36
) (hEkERKEH « < B dbVEAEE S 5

TEPHA) 2KTH-cboE AN, IO
OHFETELNI Y v IR, RIS & —fEic
T3 = VTHEIE LTz v 7 IVIEKREEITT:ER
L, #& (1989a, 1989b, 1990, 1999, 2000) # X
OEEF S (2000) 1SfE > CREZREIE LI, ML
OIEEEIE, HSRICEGT L7,

FERBOY A XAE
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Caridina leucosticta, * < T £ Paratya compressa,
R ¥ T ¥ Palaemon paucidens, & 7 X 71 =Eriocheir
Jjaponica, HH)I « E)TEI VL X<wTbELE
7 XA =)Ico\WT, T IR E (cephalo-
thorax length, HREREA o FigH rhR Lo
REHRE TORE) &, #=HIIHIE (carapace
width) & #7E L 7co /NE O 81K 13 TR SRS
(OLYMPUS SZ-ST) ® ¥ 7 m £ =5 =%\,
KEDOMKIZF Y 5w/ £ (Mitutoyo CD-
S15CT) ZM\WVT, 0.1mmBA CEHMlL 7, if
HER, 5 2 AR DHEHEISEE DA M X 0 HHIL 72,
IV LR ETRERPE2mmAN, X<
T ETIE 3mmARE, 2 VI ETIE55mmAR,
7 XA =T HIE10mm A O 8 & T 1A iR
TEIEMTER DS EDL, NS IR
FIHOME T ©F 72 3HEH = (uveniles) & L7z,

EZeLTiE

KENOFTEH &z, ZRMERRRERL L 7.
ZRMIREE, RO EHSN T S IcBEoh 5
v Ty v DL RRIETR R A BT Jack-knife ik
(Magurran, 1988) 12X 0B H L 72,

BR

3 A DFEHE R DHFE
TR O R (Table 2) &, &I

— 128 —



Table 2. Decapod species recorded in each of 5 surveys in Koza River, in each of two surveys
in Arida River and Miya from 2011 to 2012.

Koza River

Arida River Miya River

Species

Aug.2011 Sep.2011 Aug.2012 Sep.2012  Oct.2012

Oct.2011  Aug.2012 Oct.2011  Sep.2012

Palaemonidae
Macrobrachium nipponense
Macrobrachium formosense

Macrobrachium japonicum

Palaemon paucidens
Palaemon serrifer
Atyidae
Paratya compressa compressa
Paratya compressa improvisa
Caridina multidentata
Caridina leucosticta
Caridina serratirostris serratirostris

Caridina typus

Neocaridina denticulata
Cambaridae

Procambarus clarkii
Varunidae

Ptychognathus ishii [ J [

Ptychognathus capillidigitatus

Parapyxidognathus deianira

Varuna litterata [ J

Eriocheir japonica [} [} [

Hemigrapsus penicillatus
Sesarmidae

Chiromantes dehaani [ J [}
Camptandriidae

Deiratonotus cristatus

Deiratonotus japonicus [ J [ J
Potamidae

Geothelphusa dehaani [ J

CHfEIC T > Twic (Fig. 3)o. &FIITo
MBI L Tid, WEEITR IV Lz ed
T ERELEL, FIOTRVIENEZL, O
B AR B S IR TH - 7o BT
FERER (15 HKR) « 1HFREBITI VLR
2T ERINREEZED T, FHINITE IV
LX< EICMAT, 355757+ 4T E Macro-
brachium japonicum & A ¥ T E € F F Palaemon
seriffer & 3 & 3 X < T Y Neocaridina denticulatal®
BhHLTO, BE1IFREGRER (1.5, H
%) KR TEe s F T+ H T EDEEHRED L

1FIXTIEL IV L XY I EDOEIGNED -
oo TEE (Fig.4) BHEEIITO S ROMHETE
nznll—165/, FH)IITERFEEMSHEO DT

4 AOPFHBEZKRL 2 MO#EE T4, 165 & i)l
Ml Twiys, STy, 13fEEPpDiEh-
foo TEELOBERZLICBIL T, WHEEIE S BiE
% BH% TED L, zo®nl 72, AR -
& bic, 6EER (1 -15,HA% <b
1<, VAR L oo BEEE O REZE(L
(Fig. 4) wBIL T, HEIIZEE1ERE T
WL, 20BN, GHI -« Z)IEE
b, TERBIEINL 72, SRR (Fig.
4) FEifdci, gl RbE L, SN
SIED - Foo ZRRMEFER DR ALICBI L T3,

WHEEI « ZEITIREFEAEED OO L

HHITEERER (1.5, %) ickh~NT 14
RITIER L7,
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W) o5+ Az efH (Fig.ba) Tld, kS
FIFATEEIFIFFAIERE GICTHEY
Mz TREBEFER NS, & 5100/
KiigriEasnt, €7 X4 = (Fig.ha) b
FE W 28 U Th0— 100 AR s ERE S Wi,
—hHzvze (Fig.ba) &, BEER GLHED
N THRER FEA% whLEnL, R

@ ()
556 Oct. 2011
Aug. 2011 125
2461 249

s BRR
SR
a5

R 61

Sep. 2011 413

1624

1084

Sep.2012 327

1614
Oct. 2012 438

C. leucosticta

[|]] Macrobrachium spp. P. compressa

B M. formosense

D M. japonicum - P. paucidens

D others

P, serrifer

- N. denticulata

Fig. 3. Species composition of decapod crusta-
ceans collected in each of 5 surveys in
Koza River(a), and two surveys in Arida
River(b) and Miya River(c) from 2011 to
2012. Numeral represents the number of
individuals.

LRIV T 2600, TORIEHERE &b
L, 10HICIERTHFEOBERTDO L~ VIR -
oo X=x b (Fig.ba) WPL T, #/L5HE
ThsrxwzblIvViwIbidEdbic, 5E1
ERE TR BRAICEDL, To%EbI T
L7238, & X X< X ¥ Caridina serratirostris (Fig.
Sa) FREERICKESEDLL, ToLr~Lo
FTETIOHETEEAEHEINLE - T,

A Fig. 5b) <ld, HEER (1.5, A%
L1FEBRTESFFFAIEERVIERELEA
ERARBPEAL LIS 5T —F, AYVTEENR
+, IFIXTIED I,
WIENbGHE 1 EREEEBERI D SIL 7

IV ILXwIlE

=@=Koza River

=O==Arida River

Number of species

*+Xs » Miya River

Total number of
individuals

Jack-knifing Simpson's index

Aug. Sep. Oct.
2012

Month

Fi

g. 4. Temporal change in the number of
species, the number of individuals
and the diversity index of decapod
crustaceans in Koza River, Arida
River and Miya River.
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Fig. 5. Temporal
of each decapod species (Macrobrachium japonicum,
M. fomosense, Palaemon paucidens, P. serrifer, Paratya
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7o Lon L, BUEICIIHET E OEARR
TIEMEE L2 —F, 3mmbllED

change in the number of individuals

compressa, Caridina leucosticta, C. serratirostris, Neo-

caridina denticulata, and Eriocheir japonica) col-
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(Fig. 8) L Tk, HBE®ER
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% HHE®B wEb Lz, —F4, 10mmbl Lo
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River(c).
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Fig. 6. Size frequency distribution of Caridina
leucosticta collected in Koza River from
August 2011 to October 2012.
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Fig. 7. Size frequency distribution of Paratya
compressa collected in Koza River from
August 2011 to October 2012.
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Fig. 8. Size frequency distribution of Palaemon
paucidens collected in Koza River from
August 2011 to October 2012.
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Fig. 9. Size frequency distribution of Eriocheir
Jjaponica collected in Koza River from
August 2011 to October 2012.
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Fig.11. Size frequency distribution of Caridina
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collected 1n Miya River in October
2011 and September 2012.
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Fig.12. Abundances of 5 decapod species (Palaemon pauciden, Paratya compressa, Caridina leucosticta,
C. serratirostris, and Eriocheir japonica) at 8 sampling stations of Koza River from August
2011 to October 2012. Station number corresponds to that in Fig. 2. Open circle repre-
sents 0 value.
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Fig.13. Abundances of Palaemon seririfer, Caridina leucosticta and Neocaridina denticulata at 8 sam-

pling stations of Arida River in October 2011, April 2012 and August 2012. Station
number corresponds to that in Fig. 2. Open circle represents 0 value.
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Fig.14. Abundances of Caridina leucosticta and
Erioheir japonica at 8 sampling stations
of Miya River in October 2011 and
September 2012. Station number corre-
sponds to that in Fig. 2. Open circle
represents 0 value.
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HIncTwszboo, FIOETEERIINTES
9, EOEICAER L Ww S S ET (Yatsuya
et al., 2012) LHEHAR (FHEEEH, 2008) @
s —Hd 5, -3 X< EREEHAITH B
(B2, 2000) 4%, EiREICBR-> TAERL T
WEHbIFTREL, WEENRD LB EDHEAPT W
B THNITELTRETH 5 2 EMIDMNA B,

BIREH» S 1 HFERICH T THIE 2 & 3 TiRAIC
gL T D, AE 1FERICEREER
ERERICERES N TV - oS 4 THER
LanTwasicy, GEER1IEFFEL, F£EE
T LA La s o A e Tns
EMHIIMINA B,

HKICLEHEDET LD

Akic K BN OEY~OHEELOFZEICB L T
i3, BEHEKERDEHER - ZFES S hTn
%o fFHIFdKIT X - TR (Lojkasek et al.,
2005; Pires et al., 2008) iftf#EE (Tew et al.,
2002; Lojkasek et al., 2005; Chuang et al.,
2008; Pires et al., 2008) (K& <AL s &
WoENENTE Y, EEBSKIECHED LT
517, H (Tew et al., 2002) 7213 1 LI
(Lamberti et al., 1991) <Ml{Ed 5 & DHRE S
HBo HATHE—, HEEICEFEMEDMIEEREZ
BERL 2= coifsE (Kano et al., 2011) i<
XaL, BRERID 4FEORICTHEEIIHEML,
BLALOMTEREMSHEINLIELTWE, —
Ji, KRAERBEIIHEE - A% (Lee & Bae,
2011 -+, % (Mundahl & Hunt, 2011) &
ki k- TR EAD L, EIEIF 3 4F
(Snyder & Johnson, 2006) * 7cix 4 4D E
(Lee & Bae, 2011) 25 EWVWHMENSNT
W5, Ao EFEEOEE, AR, mEs
fiLd, GRAIETHE VAL VELE, Gl
BACHEBB ORI RN EE T 5
EWV o B LERT SRS SN, TS IERE
T, dOKOFED, KERRTHONTVEIRE
RECEBOEFHETE &L 5, dkiz & - TRAE
RS0 TSRS 0 b8 22T 2T
WHEHE LTid, KERDEGIEOHERY o h
A TO S oo, PIKNEE C - 7o IRpIC HEREY) &
Ebiciisn, k)b icniiniclis 5 <
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EMWTERVDITH L, ST IR I E K
Nk - TokofmnEmEtcs 2 & 2 ANBH
LIt LTHAESFDIENTE LD EEZEZON
%o 1212 L, AROKIKIT X > THEEEIB K
TN, FoRBICHEIZED & 2355 # L
CIWDLLTOWE T Enbhr->TWVWd, SRIOFHE
T, AJRERIROMEAED S 25T v 7Y v
EBIEHEVHITEEELE >TVWE Y, FHE
D &b % Ak O KIE S I D s R AEIT 3 R &
NTOROWAREED S 5, T8 b 5L, HHIFZEE
DA B A REEREE O w TG %8 L Tl 2k T o
TR S e E S 5 2 & T, oK
KT & 2 BFHM ARG T 2 MBI D A D,

HEF

HNTOH v 7 VREIC CREEW W icEH
N G ERIIER, GHERBHSRIBH
FAK, AHERBGILERHEINEER,
N A REA O KELR, LIsERREE
EABRK, &)IanHaERBIGER, S0
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TN G T B 5 5 POk i & BLIK

EgATAFRESHEE H OB K #
Tk pEpmEEEmen WM A 1 E

The freshwater fish fauna and current status of the Shodoshima Island, Kagawa
Prefecture, Japan. Taiki Ito (Graduate School of Agriculture, Kinki University)
and Kazumi Hosoya (Department of Environmental Management, Faculty of Agri-
culture, Kinki University)

PE A NEORHNCAIET 2 B//IR/NEEICB T 20K EEHEOBUREZIH S e g 2729, 2012827 H
29, 30HIT 6 W14 T A ZITE - oo A DKER, 5 H THIAE O goKERM R SN, BREER L »
K2 N CHEEBEIRICIEE S N TV S =& v 9 F Fdnguilla japonica, F+ H L& b K'Y a 9 Lefua sp., I+
3 A 89 Oryzias latipesD'EEBHERTE 12 —7, 20 51d, FEAREDITIEESNTWEA A 7 F
/N Z Micropterus salmoides D*EE GRS Nic, AFHEM S, NGETA A 7 F/XR & ¥ €0 3 Gnathopogon
elongatus elongatusSFT IS Ncpy, ¥ T o a@3BBES icAfeEnE <, Todikzs o < »> T4k
WHEPLETH 5, Fi, NEETOIF IASNOBHRFELTEY, SHREIIREHERRE & il
HNTORRRIF D MEN IS D 5 EEZ 5N B,

F—0—F D ARE, BOKEEHE, BN, SR

FC®IC

Honshu Shodma I
FNNE/NG B, WA PR o F& ﬁ%

L (Fig. 1), HEZmE U TBKkEN DL,

A ET%(Hxﬁﬁ%Q,wm% ' ok § | N/
¢E%w&%¢5mpmw$$nm,mu,g# '

NI, EINFEDORKRBRIAATED, Thod
KRITE, EREORKLSMTHL T2 EFF s
Parabotia curta, A 7 & ¥ /¥ F Acheilognathus o »
longipinnisZ 13 U & L 7 8% o7 /DK )
MERLTVZ (BRI HARLEYIEE, 2010 ; =t

EEEEE b ORGHAELZES, 201D, 351, BJWE
R - WWIVRRIC R, BAIRAERT 2Bk Fig. 1. Location of the Shodoshima Island,
FHOKI 3 D 2 ofENIFET 575 E (FEE, 2009), Kagawa Prefecture, Japan.
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PoKEHEZ S TEV ETHIb N, B
EICB T 2HKEHED T v M 28y b EFZ B,
M (1996) &, MUEZFIERICE S &, 40
5 #5007 R O #E NG 13 B E R B R
B HBERHERE A s E ORI O KREED
B CHEIRT 5 KRR GRS AELE
L, JUNPES THIcEW T W EHEE L TW B,
SHIFEM (1959) &, ARk HIE AR A S
B PN RS I L AR IS IR 7 ki s
fOHKED & KFEFEICEVTO I EHERI L 720
B NI R R AR N D AR, BIFE DR N
HEHERRAF NS B 2 gok o Z R I
KRELEELLEEZEZOND, LD HETN
KR 3 K RN O FRES I A7E L TV 7o/hg

BlcA BT 2K IS, AR e ic EEE
HHAE LTV AaREEAE O,
ING B oK EIEMICEI L T, EkiEn

(1972), RBE 97D, ZEkiEA (1987) 12k -
THES N, FREREHZR S5 F T4
POKEEDP TSN T WS, MAT, K& - &3
(2005) T, NEETOFH LKA I FYa D
Lefua sp. OEEAMRE L TWB, LIk, /NEE
T INZ CTLOMOPOKEEANHER S N, WA
WO EBLE U TREEEICIRCHE-RZHE ->TV 5
(K& &, 1989 ; il « B8, 201D, LA L,
P, NEEOFNIEREE, 5 @R (g
Ik - TRESEILL, & oiZHKIEL (1987)
Tk, EANKIETH 5 7V — F ) Lepomis
macrochirus D EB DB SNTVWE, TD LD
12, BUED/NGEBDOHKBIHEEZID & IR E
BUTHEL L TV B8, 198TEEDHE LI, HokA
ISR T 2 & 3 fTeb T, TITA
WFE T, NERICB T B PR O R
EINET AL LI, BEOTHEL DD S,
INEEDPIKEIADBUR ZHET 5,

M#EHE

FEE, NEEERN S 6w (mik
N, B, EENL, SEI, AR, BRI 250
REL, A4S, B, B2 Jie,
BN 3 MRS, RN 2 Higd, BIRS)I 2 S oEt
Y cFEML 72 (Fig. 2). ARG, 2012
7 H29, 30H® 2 HRE&E L7z,

Teshimal.  Shodoshima L.

Fig. 2. Study sites of freshwater fish fauna
survey in the Shodoshima Island. A:
Denpo River; B: Tono River; C:
Katura River; D: Yoshida River; E:
Morisho River; F: Betto River. Circles
show the study sites.

RAEAE

BHORER, SHAMSIC0moFEX K %
#F, 7€M (35%X30cm ¢ 1mm) ZFWVT20
IRREEITIS - 1o MEUTIHE U T (¢ 1 mm),
bALED (¢ bmm) bGEHETHERAL, Kiik
» o OBIE S RIMIINCITIE - 7o, 8RB L 7 RJEHE,
thif (2013) WitWREIE L, FREEEHR, &
TR D BOKEEIRIPE 2 HE L 10% A v < ) v AR Tl
JE L 7o

BEARDER

RB - BRI, TR FRFE (Kinki
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University, Nara) HrEfE AR & L CE&H L
(KUN-P 43988-44025), #E#E{kE (SL), kg
M (D), BiESK (D), BB (Vert) %
L 7o, BHEB IS O TR E B4,
MEHEE R+ RHEF B =T HEE R L, Bk
HECTEFIRE LR L, £, a4 H
BHOBTHERRTICEAT 5 v = — VIR E X
HE(RIZ, 4> OBTHEE & LT 7o BiEu3h
i (2013) chEw, a4 Bl g (LL)
&, 74 vabcR AL (LLp) %,
A FARB LU RT3 (LR) %§t
¥lt, MAT, 3v/ K)ETR, HHEEEE
15 5 Mg (P) ORI E T > 1, —HD 2

A BB W T S IR E &2 2888 (GR)
ZETHEL 7o,

R
AEEOHE, 5 H TR YK G TR

s (Table 1), BREERL v FY 2 b TR
fEIRICIEE SN TW D =& v 7 F ¥dnguilla ja-
ponica, + A LVEMTFYaw, IFIAXTH
Oryzias latipes D LB TER T 7o (BREEHE,

2013)s —77, FHHINERHINTE, FFEstk4t
MR E SN T W B A 4 7 F 73 X Micropterus
salmoides M L TWic, RFETHER I N2
fIEOFEMIC > W TP N ICiE T,

ANGUILLIFORMES @+ +H
Anguillidae @ + ¥F}
1. =& Y9 F ¥ dnguilla japonica Temminck
& Schlegel, 1846

AR, N CEIEAREICAIFLGES NS
W LSO IRBIEERL » KU 2 MZBWT
HHAE E s Ty (Belid, 2007, 2013
DLy FYRPOKEGETE & b I fEHIBE
CdGES e (REESE, 2013, AREICBVLT
&, mEN St 1) /RN (St.11) THMHS
Nico Ml & & MRED A TARE O LB Z i
WTEl,

SALMONIFORMES /7 H
Plecoglossidae 7 2%}
2. 7 A Plecoglossus altivelis altivelis (Temminck
& Schlegel, 1846)
A, o TRE (St.1) oA <TH

Table 1. List of freshwater fishes from the Shodoshima Island.

River name Denpo R. Tono R.  Katura R. Yoshida R. Morisho R. Betto R.
sutudy site Stl  St2 St3  St4  Stb  St6  St7 St.8 St9 St10 St.1l St12 St.13 St.14
Anguillidae
1 Anguilla japonica @] O
Plecoglossidae
2 Plecoglossus altivelis altivelis @]
Cyprinidae
3 Cyprinus carpio 1
4 Carassius sp. 32 6 5
5 Gi y’ 20 3
6 Opsariichthys platypus 87 20 42 @] 10
T Candidia temminckii 2 2 41 1 17 1 3 2 2 12
Cobitidae
8 Misgurnus anguillicaudatus 7
9 Lefua sp. 1
Adrianichthyidae
10 Oryzias latipes 9
Centrarchidae
11 Micropterus salmoides 1 @]
Gobiidae
12 Rhinogobius brunneus 2 1 23 3 1 23 5
13 Rhinogobius giurinus 1 4 2
14 Rhi bi 1 1

O: visual observation
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Hani,

CYPRINIFORMES =4 H

Cyprinidae = 1 &}

3. 3 A Cyprinus carpio Linnaeus, 1758
KUN-P 43989 (Fig.3-a).

SL 65.43mm; D 1ii+17; A 111+5; LL 35; Vert

21+16=37.

AL, <O OSEEPEATHS ZEND,
HAZEICKKS N TV, Tk, HARS
DEFRFHSHhTREBV, NEETE, ZE)D
NORER (St.2) THfE L AR ERE S N,

4. ¥ TF Carassius sp.
KUN-P 43990-43993 (Fig. 3 -b).

Fig. 3. Freshwater fishes collected from the Shodoshima Island during the field survey, July
29-30, 2012. a Cyprinus carpio (KUN-P 43989); b Carassius sp. (KUN-P 43992); ¢ Gnathopogon
elongatus elongatus (KUN-P 43994); d Opsariichthys platypus (KUN-P 43999); e Candidia
temminckii (KUN-P 44004); f Misgurnus anguillicaudatus (KUN-P 44010); g Lefua sp. (KUN-P
44011); h Oryzias latipes (KUN-P 43988); 1 Micropterus salmoides (KUN-P 44012); j
Rhinogobius brunneus (KUN-P 44013); k R. giurinus. (KUN-P 44020); 1 R. nagoyae (KUN-P

44024). Scale: 10mm.
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SL 37.67~49.64mm (44.98mm) ; D iv~v+17~
19; A ili~iv+5~6; LL 28~31; GR 34-43 (37.75)
; Vert 18+13~14=31~32.

AREHOHBIRIB/ERILL TH 0, FHICo
WTHVLELEEL TR LWERZ L (B0,
2002), ARFETE, LB O FNREH» S HiRES
(St.1, St.2, St.3) KBV AL N
7o
9. % & v 3 Gnathopogon elongatus elongatus
(Temminck & Schlegel, 1846)

KUN-P 43994 (Fig.3-c).
SL 43.85mm; D 1ii+7; A iii+6; LL 38; GR 12;
Vert 22+15=37.

BN O T (St 1, St.2) Tiogksn, FF
Wi FiliEh (St 1) TEHOEEP RIS i,
6. A A 517 Opsariichthys platypus (Temminck
& Schlegel, 1846)

KUN-P 43995-43999 (Fig. 3 -d).

SL 80.07-130.89mm (107.41lmm) ; D iii+7; A

11+9; LL 39~46; Vert 20~22+20~21=40~43.
=N o Fiidhr ohiiEh (St. 1, St.2, St.

3), HHIOTHRE (St.8), BTk

(St.13) IR L T, EFEIERPYIIO N

HTEIARPE L LTV,

T. 77 &Y Candidia temminckii (Temminck &

Schlegel, 1846)

KUN-P 44000-44009 (Fig. 3 -e).

SL 83.42-136.75mm (94.15mm) ; D iii+7; A iii

+9~10; LL 44~51; Vert 18~21+20~24=40~

42.

=N, B, EHE, &N 0T XTofHE
A e, FEINERPYIIT AR
Hanisp o tc, AEPRIscmITE, bk
w2 R L TWie, ¥, RZiENBLUX
DR TH WIS NIcn 7 27 1F, IR
DBFEWZEEE L T, ThIBIERETH 5 2

< LY C. osieboldiiDFFEE SN TV B H, ikl
LRI THRES NI RO RIFRER I X < & v &
DI, EIEDPEEL N 7 Ly OB ZR L 12,
o TRBTREEINEBIOEFIT>VWTAY
Ly ERIE LT, SROBENLETH 5,

Cobitidae F ¥ a v§}

8. K ¥ a v Misgurnus anguillicaudatus (Cantor,

1842)

KUN-P 44010 (Fig. 3 -f).

SL 76.82mm; D 1i+7; A 1ii+6; Vert 27+21=48.
AKFHETE, ZENohiRE (St.3) OAT

RN, BARIZR, BEBSSRAEYICIEE S

NTOEEBREDN 5 K Y a9 M dabryanusi>H

HLTwah, ShlEsniikg ek

R" & “BinE/RBWE" oS Er -7 b

5K YavllEEINI,

9. FH VAT FYaYLlefua sp.

KUN-P 44011 (Fig. 3 -g).

SL 50.17Tmm; D 1ii+7; A 1ii+6; Vert 15+24=39.
AHEL, TER, & N7 K Y a3 YLefua echigonia

LGS TE Y, REREDEENS A b

IRV a v ERE SO (1993) TRARLHE

FEOAREM A /RIE L TV 5, AFTHEICBWVT, K

3, SHEINOK EiiiB (St.10) < 1 @ik &

F s i,

BELONIFORMES % H
Adrianichthyidae # # 7%}
10. 3+ I X ¥ Oryzias latipes (Temminck &
Schlegel, 1846)
KUN-P 43988 (Fig. 3 -h).
SL 33.69mm; D 6; A 18; LR 31; Vert 14+18=
32.

KFETE, A ZENRRE (St.3) o
ATRES NI,
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PERCIFORMES 2 X+ H

Centrarchidae ¥ v 7 4 ¥ af}

11. & A 7 F /X X Micropterus salmoides (Lace-
pede, 1802)

KUN-P 44012 (Fig. 3 -1).

SL 162.02mm; D XI1,12; A 111,11; LLp 66; Vert
13+16=29.

AR, 72 ) AREFEEOEANARME T Gl
&, 2006), BEIIRDEDFHEANREY ICTEE
STV 3, AFEICBVTIE, HHI (St.8)
ERII (St.13) O NRESTHEEMSHEE S i,

Gobiidae ~E€H}
12. 7 v 3 ¥/ K1) Rhinogobius brunneus
(Temminck & Schlegel, 1845)
KUN-P 44013-44019 (Fig.3-)).
SL 45.84~94.34mm (63.24mm) ; D VI-I, 8~9;
A1, 8~9; P 17~19; LR 30~36; Vert 9~11+
14~16=25~26.

BN DS X TORJITAERL TWi, FfT
ZEo LT, RS ELS LT,
138. 32 5 7 /> ¥ Rhinogobius giurinus (Rutter,
1897)
KUN-P 44020-44023 (Fig. 3 -k).
SL 54.20~88.41mm (72.02mm) ; D VI, 8; A
I, 8 P 18~19; LR 31~33; Vert 10~11+15~16
=26.

B (St. 1), HHEJI (St.8), FHFAI (St.
1D o P cREs N,
14. v~ 3a ¥/ &Y Rhinogobius nagoyae Jordan
& Seale, 1906
KUN-P 44024 (Fig.3-D.
SL 73.19mm; D VI, 8; A 1, 8 P 20; LR 39;
Vert 10+15=25.

i)l ol (St.3) & EHIIO R (St.
8) bW, zheh 1 lEdT >SN,

ER

KFEEICL - T, NEBICERT 2K S
LTHIicyEoast 42 FN20 2 Fiid
Shic, £-T, AREFICHKRE, (1972), B
5 (1977, ZEAKEA (1987) 2&HbHE 5 &, /D
TEICE 6 H IBTHOBKEESER LTV
TEIT B, Sl icEEMSERS Ny £ O
24F, ZEAKED (1987) TR/NEEEAICALES
rEaEhobMGanctnws (Fig.2), LaL,
JEAKEA (1987) oA TlE, AFEMEEL T
feDF 1 HESDOATHY, HEPBBEE LTS,
AHETH, REIZENO NHEO A TEHOM
EHMERINT WS, Tz, PUESB L CHKEED
HIKEAD A3 Z -~ [ - okt (1946) TR,
PUEEE D & € v 3 (FEEOAREME 2 5 5 & LT
W3, &5IT, ZEmapsEEINHSE,S 1
kmiZ FEEN B BET “Eo a3’ S0 S HER
Ty EnattvEoaOMAERE (€00
Fch 2% 1 SO Disnw Lk v
O IQRTH 5 MR T DRGNS 1 A TH
BT EEHERED) LA ONAEEBEIDIEE L
THRFES N TV B DEELEDHFEPIHER L TV 5

Fig. 4. Possible hybrid or its descendant be-
tween Gnathopogon elongates and G.
caerulescens. This fish was bought in
fishing tackles shop at Tonosho Town
in the Shodoshima Island. KUN-P
44025. SL 62.88mm; D 11+7; A 111+6;
LL 38; GR9; Vert 20+16=36. Scale: 5

mim.
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(Fig. 4)o £-T, Sz TER S NS €
03OV Th, EREMNICE Y o a0 ER
903, MEMEHRTH 2 RHEMEA S 0, $90 I
oA FntclAEBEEINCRESNTEE LI
DThBEEbND, ARElF, PHEHAICE®EICE
BLTLwafHThN, bLBaNcbDT
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Sexual maturation of yearling Golden venus chub Hemigrammocypris rasborella.

Motoki Yoshimura and Takashi Aoki
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