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The effects of flood disaster caused by 2013 Typhoon Man-yi
on the distribution of large branchiopods of rice paddies
in Shiga Prefecture, Japan
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SUMMARY

In September 2013, Typhoon Man-yi (known as Typhoon No.18 in Japan) brought
heavy rainfall in Shiga Prefecture, Japan, and caused fluvial flood along the Kamogawa
River basin in Takashima city and the Daidogawa River basin in Koka city. In partic-
ular, the right bank of Kamogawa River was collapsed in the town of Miyano in
Takashima city and the flood water inundated a large number of rice paddies which
provide habitats for various aquatic organisms.

In 2015 and 2016, distributional surveys of the large branchiopod crustaceans of rice
paddies in the inundated area were conducted and compared with the results before
the flood. Branchinella kugenumaensis (Ishikawa) and Eulimnadia sp. were found at the
rice paddies near the collapsed point of Kamogawa River, and Caenestheriella gifuensis
(Ishikawa) was found in the inundated area of Kamogawa flooding. On the other hand,
C. gifuensis was widely distributed along the Daidogawa River basin in Koka city, and
B. kugenumaensis, Leptestheria kawachiensis (Ueno) and Eulimnadia sp. expanded their
habitats in the inundated area of Daidogawa flooding. Species co—occurrence, occurrence
relative to paddy soils and the types of irrigation and drainage systems are also
discussed.
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. Fn T4 species ]
order family B gonus |7/ specific epithet A |RRE
Chirocephalidae | 7 3 7 % o = E Eubranchipus |uchidai Kikuchi, | 1957

lAnostraca n - - o - -
Thamnocephalidae] 7= &7 % > T E Branchinella |kugenumaensis Ishikawa,| 1895
T VT AT R E Triops granarius Lucas, 1864
[Notostraca |Triopsidae TAVABHT el Triops longicaudatus LeConte, | 1846
I—nysVhT7 hI b Triops cancriformis Bosc, 1801
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EANATEROIFH L AL A 5 A = E|Eulimnadia __|packardiana Ishikawa,| 1895
| ERE Eulimnadia sp. Ida, 1985
Laevicaudat]Lynceidae A=A TE Lynceus biformis Ishikawa,| 1895
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1, XN A RO 1LY~ A ZED
HMEFIIHERE SN o7, B2, A xTE
ZHACHILT 2E 0% o725, <A
TEPHMCTHHT 255613 k007, 20
&L, 74—V FLAR—=#I12 X% 1999~2000
FEOFBBEIIBIT 53E (LT [
HOHE] L)) OEFEENL VD
tﬁt,@E%Aﬂwm*bbwfﬁKLE#
HAMTHHT2EE1372.0 BIELLD, B
AT OFAETILS3.5 %Itk LEFoTwb, %

7o, WHBEEMOPFETIE, F~h (4 T EPH
MCTHB L 2WEEIR ) 1 T L RBEHEET 2

BENRETHY, IAZEPVRVEIRD K
AT ERIENHT 2 2 L3 hvnE ShTn
7208, BEIOMETIZ, F<I 4 ZERDA
I LN 2EEMETL, Ay Ar T

7427

CEF<h A ZUNRAA LY LIS
ZKH S 6 EHBENTND, 8512, HEE

-, WHE

IR OFETIL, v A A ZVED 1 A M
THHLZWEER, Pty e
DT EEFRIEL, PRy AT

Ekﬁﬁﬁ%ﬁﬁ?é:&u&wtéhfwt

. BRI OFHAETIE, LAIATERED 1M
k%#ﬁ%lk@&@2@ﬂhﬁﬁ%% L7z
KHDY 1§ > 72,

IR 2 et 0T 2 72012, f5SEHT
DFERERIZDOWT, Ei®2@®mAﬁ xf
LT 7 AREERIEL, ToORMEED LIZY
& 2 T DA FARDUIARST TH B &) TR IR
ENA2HRE LIAERERIAIE DD, 7
7 A RO, IETESK ST AU FEE B
FAEMAHEC, BTEI/N ST IUE—FH 72T
THHT LW &2 HRT 5. —h,
7 7 ARIOMED 0 12T UL, 2 FEo A IR
MOBNBEEMEIZTNZ L2 b. £14 XD,
RIAVIUEII NI AR A4 Vg
O 1f# L LB T 2@ AxH ), 714 T
y <A LRI 2 EE D B 2 L
birhb, —h, AT ENTHAZE, A4
IELLAIA RO 1D 7 7 4 R
WINLATHEEICR> T, iU, #1
IUPEMCTHBE T 2@l HmN &1k 5D

DEEZHLNDL, GHIBEBOFAEII T 559
Wit 22T O IIZFRIBE DM ASENL TV 5 75,

KR TERENTOREERTIE, sy
Ve ANA RO 1O T 7 A RBH
FA DTG R I HARTIEFICE L 2o TWw

K14 BEDT 7 A FREE T EDRERR
(k1 P<0.01, *:P<0.05)

Ca Le Eu Ly
Br —0. 07 0.14 = 0.25 *x] 0.04
Ca -0.14 % | -0.15 * 0.18 sk
Le 0. 08 —-0.03
Bu 0.02




DI3LEEES 1852 £ APRAWEE R O/K N 2B A KBRS AR B 2 L7328 (L)1 - HAAZOEE S OFiAs 7 v—7)

5. KB, WEBEBOPAETIE, WAL T722
EOKHDH) BT XA A ZEED 1 FDHERE
ENDIE2.6 % DIIELZTTHY, TOK
FFDIETHRY T L FEBHELIL Tz,
—77, BRI OFHETIIRAEL 228350 7.1
% (2725 20%ETL XA A T EED 1 HATE
BEN, FD80 % DIGHETHKY AT L
FEFHIEL T b, KHIZBW T A A Y
JBO 1 FliZBIETE LDIKANDS 2 B
BEL 27\ 7ze, 1999 4E20 5 2000 0D 7 4 —
VERLAR=FIZEBHFAETIIREL STnwz
WHEMEDL H B LHE SN LS, INICTHEBM
DN XA RO 1 I E KIS EIG
LRTWEEZOLNL0, KA LUtk
WICRAEET A2yl L b1, 3%
HIOKHTHARIAT /20D EEZ NS,

4.3 EAHAMIERDEDEE

B A T CHIIREZ#EVELTHREL, 20
IREF DR OEMIZEEMRE LTS, I AV
ANALZECHDLVIZLAT L AAAL I LV
ML, BERCBITDBEROEREE A A -
SHDLLDOTHLY, BMEOERREFREEIC
Lo THREBORIUICIZEEESH L. L
L, SR EDIIHEIZ L > CTHEHATH S 720,
IR LTV b e X4 TEED 1 % iR4E
L7eBa12iE, IR TEIR & S AR BRI CHiERR
LI EIZXY, MoOFEEZITo 7.
EETEEMX TRELZE XA ZEED
1 O EM L INOWE R %X 10 1I2RF. ZOfH
RIZ 5RO EME o208, IEA Yy Tr—F

BThHY), IATVEANALA L ELEEETE .
F70, HETHMX CREL /e 21 Y

D1 EOREMR EIIOBEE K 11 ITRT. 44
DREMREZ SO ZOMEL, I h Y Tr—F
BTHhrIenrd, IAVEANLTELTE
T&5%. 016 EDREIIBNT, HETHOMWI

7437

EETEREMXTHRIRLILEXAIIER
D1 FBDORRREI

& 10

X1 REGHXTERIRLICEX DA IERD 1

DRI E DD

I E WETTOEZEN, K TERICL 72
FTRTOY Y TNV TIDORIRZ #EZE L 72
D, WI NSy T —FRTH o7,
AV ANA T ERELT.

~

I

5. BHYIC

FOCTIE, 2013 4F 9 HICHER L 72 H)aE 18
IR KRR & 0 Bk L B IS
O & HE OB, K2
BWT, KHICART 2 KBS E
DL BEALE L2 EHREL, The
NOWITNZ BT 2 AR TR, 4
KOIRI % R L CTZDOREEZE 5T L7z

T ORI FEssk T, Bl B <o k.
DIRIKITNZ & HKHIZBNT, FKRFEICH A T
ERb X4 TYED 1 EIIE Lo ik s
72b 00, KO TR O A BRI

IR SN oo, BRI T
O BHRR Y T A LOKHETH A T EHHD
TRUER SN T E D HHK R 812 & 5 KB 2
TERBENC X B2BADD o 72 L RS B 1<



s, AZFIZHKRDD B Z OMIFOKET
(&, BRI 2 AR A o & 3 2 KR
DMK TEL o/t EZ BN,
—7, BEMTOFEN, KNS KHT
\E, 2013 4FEDHtKA B, INECE I A
~@wg;ﬁ415 D 1FER, KIRATE T

IR T 2K 4 v R EDHi %
fA“h“‘, R VL O Ml s R AR O W T L 13 & L 7%

WEEREIBHEOABEN LA L TnE L
PHER SN2, ZOHIROKH S, FHHEKI S
HES M CTPREICIIBBADZRZIZONZD
INF TRAMMBEOEEEIHF ) EL 2
o7z, LaL, KRESBEBEOIIOMALIZ®E L 72
AN L T B8 L O KA AT > T
5728, WoKIZ L 2 TR EI TR A L 72 KT
WD L, A QIR [m g BUAE S oo 3
meELTHBALLZLDEEZLNS.

BLEITH IR/ L DI, KBS OKIR
GAMEAL S 5 121%, 7K, IRE, o 3 DA EEE
WC—EBOFRMEEGI-T I EDPVETH L. HEE
KD S 2 & ETOWIRETIE, 4 L8
WK ANZ GO 573, WX 5 A LEIcAT
bIDZ ENL . ZORER, KEICAERT
BHR% C OKERBIZE o TUIF#ETH 273,
IRAIBFIZ T3 REN % L, mEN LA L
HIZITHAER L 22 EYPREL TS 720,
KEHEOEBIZIEIAFTHSL. —FH, T
MoOBEN, KA TIE, HEL?WESL &
D, Smd Tic b7 L2 5 Ao e s IHk
KRANDIRFE Y, KANTE T HT CIZHAEDT
bis. 2070, REEETHES Lo 72/KIR
I, AEHEOLERD 7 EFICHLRETE
L. WAETIE, AKEBEOERFIHRLE KD HEE
K muﬂj?—é@%ﬁﬁ< 720, REPKE O
WZBAH LT THAMAT 2 A DITDN TS
REVEE L, FRIEICHE D BIESE OB HEIS
LCTAKHICAEBLTWAZD, BREDEC)A

7447

B ERIETT e % v,
PN EHRED X HIZEIL L T L P,
CREFO T BLENH DL EEZ N5,

ORI
[E=87S

g
KREMEFHOTED[F] 2D\ T T 82 THRE 72
RN Y B AR S 2 B O Mark J.

Grygier Hi-+- & FIHRITRZE H O Z 412 o>

BEAERTL, Flo, ARG A Y M enizZwniz2

LDOTFHE D EHH L 5.

BE

[1] EEERw, i (1964). PEEEELER
OFEFINoKEREEE OAREREREE

14 pp. 43-49.

EPIEESC (1982). bk fRICBUT 20IAEY O
PSR OFAAFE 2O T TUERAIFZE
Friige s 40 pp. 119-129.
=L, HEE (2010). R G
T B DS AR B RE SR\ TS
- KEPESSEE 23 pp. 323-338.
ARG (2002). THINAHRRIC BT 222
) AR OB Y — 2 EHORO KT TR
B OHARARETFREE 52 pp. 281-285.
Townsend, CR. and Scarsbrook, MR. (1997).
The intermediate disturbance hypothesis,
refugia,
Limnology and Oceanography 42, pp. 938-
949.

KT (2014). AR 254 E A
JAEE18FIZ L B9H 15 H B 1THIZATTHOK
201445617

mET (2014). @ ETEEM K EOLE  HE
185883k ((F254F9H15H16H) & B BUk
AR AR 9.

SIEZ) (2013). HEI18FIZ X A EICD
WT (FETEENEEMX) a8 RE7n
TGRS Y RI 4

M&EEE (2010). HAIZOA X D04 A
N, CEETRR B2 & BEROWRZEAT, AWt
REIEL I —.

Ishikawa, C. (1895). Phyllopod Crustacea of
Japan, Zoological Magazine 7, pp. 7-12, 13-21
and 98-102.

(2]

[3] o

7K

(4]

[5]

and biodiversity in streams.

[6]

¢
P

(7]

[8]

(9]

[10]



DI3LEEES 1852 £ APRAWEE R O/K N 2B A KBRS AR B 2 L7328 (L)1 - HAAZOEE S OFiAs 7 v—7)

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Ueno, M. (1926). The freshwater Branchi-
opoda of Japan I. Memoirs of the College of
Science, Kyoto Imperial University, series B
vol. II, pp. 259-311. with plates XXI-XXXI.
Kikuchi, H. (1957). Occurrence of new fairy
shrimp, Chirocephalopsis uchidai sp. nov.,
from Hokkaido, Japan (Chirocephalidae,
Anostraca), Journal of the faculty of science,
Hokkaido university series V 1 Zoology 13,
pp. 59-62.

wEES (1916). HAD [Z— 2] B
FHERE 28 p. 152.

FriRaE (1951). AKHAYOEREENIIZE 1E
WHL TN T B B 7 b ¥ Apus aequalis
PACKARD DHEREIZDWT RS
(HZFH) 3 pp. 311-318.

FKHIEN (1966). AFRiEH 7 s € Triops
longicaudatus (LeConte) DHIE 1. 4540 &
P 5 ONIAGE By ERE 75 pp. 178
182.

Akita, M. (1976). Classification of Japanese
tadpole shrimps, Zoological Magazine 85, pp.
237-247.

FIlEZ, AR, Fkdz BNEBKE
(1974) . KHHEE DAY= BT 5 7
7 N L EORRERIRICET A8 1 7Y
T AT N T EDRRERIRIZ OV TOEFILEER
MEYIWISE 17 pp. 55-59.

FRHIEA (2000). 77 FZEDFTRT A E
TWaIbH MU Ay TR AREHRE.
Mith7i— (1993). &7 4 v U OAFA RS
MWFsE— bt 2 P L T— EEEFH
REFRFBEE L

R (1961). LA A T EHEHOWFE—FRE
HAENAZCHYER L C— LERTHS
f7esfiss 7 pp. 1-88, with plates I-IX.
Olesen, J. and Grygier, M.J. (2003). Larval
development of Japanese ‘conchostracans: part
1,
braueriana (Crustacea, Branchiopoda, Spini-

larval development of FEulimnadia
caudata, Limnadiidae) compared to that of
other limnadids, Acta Zoologica 84, pp. 41-61.
Olesen, J. and Grygier, M.J. (2004). Larval
development of Japanese ‘conchostracans :
part 2, larval development of Caenestheriella
gifuensis (Crustacea, Branchiopoda, Spini-

7457

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

caudata, Cyzicidae), with notes on
homologies and evolution of certain naupliar
the Branchiopoda,
Arthropod Structure and Development 33,
pp. 453-469.

Olesen, ], Fritsch, M. and Grygier, M.].
(2013),

“conchostracans’: part 3, larval development

appendages within

Larval  development of Japanese

of Lynceus biformis (Crustacea,
Branchiopoda, Laevicaudata) based on scan—
ming electron microscopy and fluorescence
microscopy, Journal of Morphology 274, pp.
229-242.

FEPAR= (1937). SRMH, BEEH#—E, WH
=, L= BRI IS
JEEII, i W, SR
FfiFsre (2001). Hiftto KBS 05
¥ OBEAKHERSE 62 pp. 75-86

HHZE— (1985). HERORT A TE -7
ThrIE A D CE BEBEEHWE pp.
457-460.

74N —, =27 ] (2011). HA TEHL
K ORFR. wE F LMY AR, £da
O BEMAES D X—HAEHM pp.
88-89.

Grygier, M. J., Kusuoka, Y. Ida, M. and Lake
(2002).

Distributional survey of large branchiopods

— s p
2

Biwa Museum Field Reporters

of rice paddies in Shiga Prefecture, Japan: a
Lake Biwa Museum project based on lay
amateur participation. Hydrobiologia 486,
pp. 133-146.

Grygier, M.J., THEFRRAIT- (2016). & XA A
IYEO—, WHEAZDORGHELRE
i, WERCRUNI T REEFEAEY GE R
Ly R7F—=%7 v 720154EM Y54 XH
W p. 628.
HAZOES S ORET V-7 (2016). 28
DA 7 P EWLEEOHIC Hk—2EH
B R IR T R R U R 4 56 24 ] i T g R
[FAEE20E4ERL e DA vy WA HBHE L
CHrFE R RREER pp. 8-9.

Grygier, M.J., BIHIHET-, fifZE, HAIZOA
ELOMETNV—T (2012). WHBOTIT
77 NI EOBIRIZOWT  HARHFREYS

KH I F 4 p. 56.



[32]

[33]

[34]

[35]

Maeda, M. Kusuoka, Y. Grygier, M. ],
Ohtsuka, T. and the Lake Biwa Museum
Hashikake Rice Field Organisms Research
Group (2012). An important factor limiting
the distribution of large branchiopods in
Shiga Prefecture, Japan: moisture content of
rice paddy soil in winter. In: Rice Paddy
Working Group, Ramsar Network Japan ed.,
COP11
Practices for Enhancing Biodiversity in Rice
Paddy
Other Asian Countries. Ministry of the

Report for Ramsar on Good

Ecosystem in Japan Korea and
Environment of Japan, 20 b-3-6.

BRIET (1997). #ERFEFIRA v v a~<y T
25 T PERIR BREEIT H ONORGE R EH IR B ARER
BEAr .

ek T Z B4 (1995). Rdk i)
HHOBIRCLETI AR RE 4 R SE BT F 9%
.

FHhFE (2016). FrigRoKHEIZB1T % KU

7467

BT
oG &I RS 40
pp. 37-44.

[36] PRI (1983). FEEMOT ; IS ORE
1% R IREEMMIZERTETER 2 pp. 79-117.

[37] EL#bIEPE (1958). Kik: ZHHTH—ZR
R 25 J7HIEZ 96-13-3-4.

[38] AL AEEE A > & — (2002). Lok H T
W~y 7 pE A R S B R
57—,

[39] wots IRV RS AT IRILER s i (2014). W
iRt~y 7 G IR RS AR
FAET R KGR

[40] Gottwald, R. and Eder, E. (1999). "Co-occur-

rence'= ein Beitrag zur Synokologie der Grol3-
Branchiopoden. Annalen des Naturhistorischen
Museums in Wien 101B, pp. 465-473.

(JEfE=f+H 2016 4E 11 H 15 H)
(BEHEEH 20174 2 H 24 H)





