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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
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Fig. 1. A map showing Arida River, Koza
River and Miya River in the Kii Penin-
sula.
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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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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
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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.
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River and Miya River.
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Fig. 6. Size frequency distribution of Caridina
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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.

100 50 100 -

P, serrifer 40 C. leucosticta 80 4 N. denticulata
30 60 1 Oct. 2011
2 20 40 4
i)
= 10 20 4
—5 0 0 0
S 100 50 300
2
= 4 40
g 200 4
30 Apr. 2012
4 50
© 20 100 4
5 04 /A
< 0 0 0d
E 200 250 o 300 5
Z. 150 200
150 200 4 Aug. 2012
1
” 100 100
50 50
0 0 A 0
1 23456 78 123 456 78 1 23 456 78

Station
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.

EOERPKEETL, 1HFRICIHFORMNL
TWi, LMDy 4 X2 Hikd 5 &, Hi3 6l
ME25—45mmTdH 3D L, MiE2.5—175
mm<T, WEOHPRESWEHEAH D, hdHEk
PR GE=M, 1979) TOHE & —Hd 2, GH
Mo virx=zzeld, GRERICHETHER L
HRICEHE T & RS VTN OHEINLTE
D, ENITEHET & & RRERE bic KE B2l
B0, WIFNLPPEINL TW5, b b,
BEIC & B0 HH 3 oI TR 5
TEMIDPMA B, HEENINE, HHEIIPE)NC
NTHEZ BT & - THUK DB [ L 23 W
Wb > T a0hs LK,

—%, IO X~ eTlE,
& FSOT B RIE BT e~ TRBUI A & 0
bR OO MEEETH > 1o R v EDLEA
(F, MEx vk & REUEKRD S AR % B8 L
TWEEDSS > Db LK,

2 Y EDHAR, BREREERTY A XH
RIS b d 723 VL X2IEPR 2L
Hizy, HEEREEERTY A KB EAL

IV ILRXTIE

ElLizAoNLhr -7, YT ERBIEEKICE
WTHRBEAHICBV TS, HAEEETEEA
FEWHBIEWT EnDS, X R E 3R SHE
HOBKEEEEER > TV A 2 EMNEZ SN D,
€Y XN = DY A ZHABUCBI L T, EE)
TR HRER FEANCATHED =20 L Tn
too BINTH, BREERE FERICETHEA =
FERAL - T H - T, TSR L THk
BER TR, Tk EEREEOEDERNIZED
LNTVWIEW, Thbkb, KETE, KEEE
L0 OHET =D EROFBEZ TS VWL
MPRIEIN S,

FERBOREST

WEEND 2 ¥ 2 e M~ BilEsic i TIA
<L, ThRTFHEROF)ITORE (Flhk
&5, 2008) &E—FT B, PmAKicEZVW I & o,
BEE T <, e O 2 Yz e Th 5]
REME B %6

HEEND X<z Eld, WTFNOHERYTLRE
i oL 8 2 T ot TR I i,
FE OB & BRI TIEL fhid 5 T
L REERE (EFFED, 20000 ©TIER (FEE
2, 2008) oFIITo|REE—HKT B,

IV LRz EEEIIEERITEE T &
27T, FBlTRIE2 -3 T2 Aont, 3
L X2z el MRS < e AN,
EEE GEEIZ2, 20000, HEREE (Suzuki et
al., 1993), HiEk7E G&=H, 1979 oE)il<T
DEELE—HT 2, BlloI VI 27z FER
BERICEOMOE— 7 (FHISE 3 72 - 7228, 1 &%
R 2 1T > Tw 5, AR ERIE, BRE
BICHNTHHOE =2 W RRANCE 2 013,
BRI &Rl LRI T d 50 BT lIRERIER 3R
6 L0 FHETIRI VL X2 BRI, -
feds, BE L EREHEE 6 TO/hS /o E—

— 136 —



IHBELTVWE T ER, IO LROHIET TH
REINEpo, BREICKZHUKkORIC B
HABE LI EREBEEN D,

T XA =0, dEIEE)ITE IR
S RIS/ I TR 2T 5 TR S i,
CNEEEBEOFIToMmE (EE1ZH, 2000)
&= B, WEEITIREBIER]E E% S 2
AR DE — 27 D3d - 1278, 20124ED 8§ H & 9 H
I3 & D FiFoAE 5 IcE— 2 ABE LTV B,
FTiE, BE 1 ERERIC T 5
iR AL TH 0, WEEII &3Ok
KAHOE =7 B TFRANCHEE L TV 5, HEE
TE— 7 B ERICEI L2201, 20114 3/ EE
TKDSZ s = 1o s, BAERHEA = /N O HEfA A
D15 <, 20114 E b - ke AR O RLE T 5
FRA~OBE) bR - AR, 1991 ERBLL TV
BLEEZ NG, —F, BIITEERICHET =
DRIFICHEIL B0, RN =0 F T4
MEIOFD MG H B IR« #1991
Kobayashi & Matsuura, 1995) 72, #HIE5
MOE—7 & FMRfI~NBE LicLs SN b,

ZYIEEFFE, GHIITEREOEHT L2 HE
FINTLHWL, ZVIEENFE, FFHATE
Blott, BEEZICHTER 1 FERICEEE
DMK OEETH - 12fETH Y, hidpEn
TR LT B e itkic & - Tl
ENPdL, TOIEMBEEERDEEERD
DI o FoATREME S B B

I3 R T B EHENT NGRS s Tl
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 <

— 137 —



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
it & Bk AR, FHLEEMOKEERK
PEREREHRAMES K, —EREMKELTK
PEG IR ERE 7 v — 7B R, BN
W W RBR TR ORE CHIR, R
KB L RE A 2228 O BURERHRER, « NGRS, 5TH
K7 4 =V FREEEE I v v — P i 52
BRAT O KM+, ARSERE VWi R
BLFRFOGHFEZERICE BILHL L
ER

51 RSk

Chuang, L-C., B-S. Shieh, C-C. Lui, Y-S. Lin

& S-H. Liang. 2008. Effects of typhoon dis-

turbance on the abundances of two mid-

water fish species in a mountain stream of
northern Taiwan. Zoological Studies, 47 :
564-573.

HEEFEER « PR IESE « HZ 7). 2000. SRS
BT BHKETHFBREO M L RE. EER
SLIEMIEET SRR, 10 0 1 —47.

R f@—. 1989a. HAREE = RO H & LR
UD) 2=z th—bx 2=z gD, #Wirs
W), 62 227 —231.

——. 198%b. HARE T O EARE (50)
AR —RX~vztbEEFAXTIEE. 1
HEEAY), 651 497—501.

—. 1990. HAEx e AR (51)
vItfR-A 7Y vz E - BoRE. EE
LW, 64 1 376—379.

—. 1999. HAE x D & ERE (109)
FFATER e FFAHTEEHR-v e TE
&« 2 vz eO©. Mrf LAY, 125 1 522—
526.

——. 2000. HAE = DN E LR (112)
FFHIER - TR -FF A8
@©. ¥gEE &), 128 1 240—245.

JRHEHHEE]. 2005, EHIE &N GO <
D T CHHOFREE . mEflAEY), 47018
——. 2006. ‘= HJIINHET O T B ORI Z

8. mEfCAEY), 48 199104

SH IE - KE&FE. 2013, A EEIEE o m
JIIcRES NIy S FFHzeEav vy
T e DARBIE. FEFCAEY), 55 1 11— 14

Kano, Y., K. Ohnishi, Y. Tomida, N. Ikeda,
N. Iwasaki, M. Miyagawa, Y. Harada, H.
Ichiyanagi & K. Watanabe. 2011. Fluctua-
tion and variation in stream-fish assem-
blages after a catastrophic flood in the
Miyagawa River, Japan. Environmental Bi-
ology of Fishes, 92 : 447-460.

— 138 —



JUFEMESE « HEIFIE. 2011, =&« =« F U4
= BOKHBIHO RS LY. 154pp. Y
WFgest, R

INFR T MBS, 1991, BERERMZ I B
J%E s XN =OWREN. HAKEFERE,
57 1 1029—1034.

Kobayashi, S. & S. Matsuura. 1995. Matura-
tion and oviposition in the Japanese mitten
crab Eriocheir japonicus (De Haan) in rela-
tion to their downstream migration. Fish-
eries Sciense, 61 : 766-775.

Lamberti, G. A., S. V. Gregory, L. R.
Ashkenas, R. C. Wildman & K. M. S. Moore.
1991. Stream ecosystem recovery following
a catastrophic debris flow. Canadian Jour-
nal of Fisheries and Aquatic Sciences, 48 :
196-208.

Lee, H. G. & Y. J. Bae. 2011. Recovery of
aquatic insect communities after a cata-
strophic flood in a Korean stream. Animal
Cells and Systems, 15 : 169-177.

Lojkasek, B., S. Lusk, K. Halacka, V. Luskova,
& P. Drozd. 2005. The impact of the ex-
treme floods in July 1997 on the ichthyo-
cenosis of the Oder Catchment area (Czech
Republic). Hydrobiologia, 548 @ 11-22.

Magurran, A. E. 1988. Ecological diversity

179pp.
University Press, Princeton.

Mundahl, N. D. & A. M. Hunt. 2011. Recov-

ery of stream invertebrate after catastro-

and 1ts measurement. Princeton

phic flooding in southeastern Minnesota,
USA. Journal of Freshwater Ecology, 26 :
1-13.

FEPUE®Z « Bl 1993, FREREZET)IKRIC
B LI+ xwzbeafuld Lo IR

D43, JKEEREE, 41 : 519—528.

Pires, A. M., M. F. Magalh&es, L. Moreira
da Costa, M. J. Alves & M. M. Coelho.
2008. Effects of an extreme flash flood on
the native fish assemblages across a Medi-

Fisheries Manage-
ment and Ecology, 15 : 49-58.

Saito, M., T. Yamashiro, T. Hamano & K.

Nakata. 2012. Factors affecting distribu-

terranean catchment.

tion of freshwater shrimps and prawns in
the Hiwasa River, southern central Japan,
Crustacean Research, 41 @ 27-46.

Snyder, C. D. & Z. B. Johnson. 2006. Macro-
invertebrate assemblage recovery following
a catastrophic flood and debris flows in an
Appalachian mountain stream. Journal of
the North American Benthological Society,
25 1 825-840.

B E RS, 1979, TREKY B O FEK = e D 534
LFESMEIc VT — . FiERRZEIR A 22,
28 1 193—278.

Suzuki, H., N. Tanigawa, T. Nagamoto, & E.
Tsuda. 1993. Distribution of freshwater
caridean shrimps and prawns (Atyidae and
Palaemonidae) from southern Kyushu and
adjacent islands, Kagoshima Prefecture, Ja-
pan. Crustacean Research, 22 : 55-64.

Tew, K. S., C. C. Han, W. R. Chou & L. S.
Fang. 2002. Habitat and fish fauna struc-
ture in a subtropical mountain stream in
Taiwan before and after a catastrophic ty-
phoon, Environmental Biology of Fishes,
65 : 457-462.

FAERLE « HEHE S « R —. 2008, BIH &
D& LRk HHERRER < 2 e E 7 5
i ER DTS AR, B ARV

— 139 —



R, 63 1 51—62. shrimp in the Isazu and Yura Rivers,
Yatsuya, M., M. Ueno & Y. Yamashita. 2012. Kyoto, western Japan. Plankton and Ben-

Occurrence and distribution of freshwater thos Research, 7 : 175-187.

— 140 —





