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Caridina typus H. Milne Edwards, 1837 (Crustacea: Decapoda: Atyidae) in the
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Abstract

The purpose of this study is to obtain ecological information on the freshwater shrimp
Caridina typus in Honshu, which is the northern limit of the species distribution. Monthly
sampling was performed from March 2010 to March 2012 at three stations set in the Heda-
ohkawa River, Izu Peninsula, Shizuoka Prefecture, central Japan. A total of 870 individuals
were selected from the collected samples. Orbital body length (OBL) of shrimps was measured
and categorized into juveniles (< 10 mm OBL), males with appendix masculina and females
without appendix masculina. Few specimens of this species were collected from November to
May when the water temperature recorded was below 14 °C, in which no individuals was
collected from December to February. Ovigerous females were observed from July to October,
and small juveniles (< 5 mm OBL) occurred from July to September 2010 and August to
October 2011. The OBL frequency distributions indicated that the individuals of this species
grew from June to October when water temperature was over 16 °C. It was strongly suggested
that the adult individuals were successfully overwintering in the river, because of the similar
mean OBL between the autumn and the following spring.

Key words: Atyidae; northern distribution limit; overwinter;, recruitment; growth;
reproduction
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i)

< &L BRERFISBLUREIC L OmT 5y /T

AN B 2 WHRAIEDEE DMK E =2 = &
BIFERIRNERE 2 5 6 10 FELL B3 54T
W5 (Bk 2011; LIl 2018) . ZAUHDH B
Ib#iETH R LD A Y=Y Palaemon
paucidens (De Haan 1844) ® B ¥ 14 7 (k5
2019) RVARYTIZETHAMAT HX v
Paratya compressa (De Haan 1844) (Marin 2018)

# X~ = ¥ Caridina grandirostris Stimpson
1860, U = 7 /' 7 & A =t C. laoagensis Blanco
1939, IV L X~=xE C. leucosticta Stimpson
1860, ¥~ kX~ =t C.multidentata Stimpson
1860, t A X~ =t C. serratirostris De Man
1892, h4~ v X~=t C. typus H. Milne
Edwards 1837, =X~ =t Atyopsis spinipes
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( Newport 1847) A A Al 7 M= =
Macrobrachium australe
1838) . I I H =t M. formosense Bate
1868, & 777 7 4 = E M. japonicum (De Haan
1849) . 7 =¥ M. nipponense (De Haan
1849) . = Y7 A= ¥ M. lar (Fabricius
1798) . =Y /7 A=t M. latimanus (von
Martens 1868) (2 & - T, AINIE5AH D ALFR
Wiz 5,

t A X<t Caridina ODfFETH 5 b
TFF X EIFEANEL . O EEICH
MR, FTRRICIE I~ 2 Fo L ) JERE
R 2 "3 (bR 2007)  ASFEIE IR 8E O
AR EZRD GE=M 1979) . A F—FEK
WPEIZIR 3T 5 & &ivd (FR2007) o Fk
PNECUIE B AR TIXRER B R (53
2012; Ll 2017) | RSEEMITIREICHER Y
BUBENLHM LN TS (B 2001, F4:
¥52008) . EERENDEIHNLOFED &
% (L& 2018)

N X U D AR 2R R,
FINZB T MBS A EZR LTS DOREZ D
(FEEH 1979; Suzuki et al. 1993 ; FHEE S
2008; JE% « FFEF 2009; Saito et al. 2012; Soomro
etal. 2016; 4 JF5 2019) , A4 L CEH
B ATE 2 A L 72pf Rl 7 < g o
BN (GEE W 1979) | B 5 E O PRk
(Soomro et al. 2011, 2020) & 4% 35 K & D Ffil
JII (85K S 2018) DOFFINEH HAIL TV D DI
Thbd, T, AEPELE S NTFEKEIOR
L LTI, Gimle @ADL 2012) eI
TN S0l (FHHA 5 2008, 2009; H
o5 2013; (L 5 2015; HfE S 2017, 2018)
DODEFNRHD, ZNHOREICELDE, N7
T X~ = IR E S TIRBERE S
NTWB2 (6= H 1979; Soomro et al. 2011
2020) . WEEKREGTIIHFIC L - T 10~2 AIZ
LEERBEE SN VARSH D (A 2018)
HF R ORI TOHBUIEFEN TH S (HA
5 2008, 2009; M5 2013; (L5 2015;

(' Guérin-Méneville

J& & 2017,2018) . fal IRfE (A D HBLZBREK S 5
TIHEWEAT3I~R2 ATHHZ E0REh
TW5 (FEEH 1979; Soomro et al. 2011; #4A
© 2012,2018) . £7-. HABHOY KT LIH
A L7z B (1970) X, AN &L 57
BEARDG 7, 8 A% FFEINHI EHERI LT 5,
M 2l Lo g H O RALL DO ZALSS 6 mm
i DER DR 6 | HE- B DAL
WERFISTIX 4 AnD 12 AFTcEanTn
% (FEEH 1979; #3 K5 2012; Soomro et al.
2020) , AMcBW IO RER)IIT 8 A
ICHEC E MR S LT D (%P5 2005)

ZOEHE, NFTFUXTZ DA
AL, FRAH & U CERERY A ] o oS
M, ARINTIEHBBEE R DTz A
RERZ2 R Bk oD K 5 iz 7y,

AMFZE TG B ALV SR B &2 R
FHKRITX < EDERETHED - O E Y
YooY T ERTD, INETICXYTED
RECHE D A EE ORI (535 2015) %
JOBEMICEEN WY T T T e
KRz ®RE L (5« KE2013) . X<
TEHEOIBXvTlE, IV L XvTE, ¥
v X~z b 3 FIFMz@BEL T TV
HFUZHBL L7223, R X~vzb b b A X
VT ENE 12~2 AV iRzl Al
HBL L Z20h o 7o, MR & & AN RN 3
WCHEEDOY 7Y o I EES < mAIT R Y
2B, B A X T EIZ OV
PlLTCWbhaT Tk AX~vxE C. celebensis
De Man 1892 N HNTEY . 4 1 Motk
OEESAENT L T A X<z B L 3]
fEIZX B &5 (Caiand Shokita 2006) , A
ZECIXBE O A M E CHETE RS- 2
ENG, AN RV X~ B RO
ZtiLliz, MFF VX EORE ZEH
TE L AR ORI 21T o 7o, £ ORGSR AN
2B D AFEDOEIFYOCHE - B OINA Bk
FICET A EWREMTET DML NTZD
T, IhERET D,
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MEIR L UHE
ARG EEEOFHKRINCBIT L X~
EOEREMAE B L L2k EEHORE
A6 1,300m B (M A) o 59650
m B (S B) #9300 m b (M C)
D 3 HEEFHREL TfTo7= (Fig.1) . 2008 4
10 A 22 HIZAT s Te PR A ORE R, & LI
A TIE EENEEIN T, BiEns 2%
HOHMSTIEIY~ N X~ R 0RERES
722 e, RTINS 3 FHOH
D RIS 3 LR # R E LT, £4E1 2010
3 ANG 2012 4F 3 AORIICEA 1], 4H
RTL NI ROEREL 2 N TITo 72, i

138'47°E
1

L7-IfHr I, EICH®EEZ E L, HE=en
DR E THiA 7e K& SOERZ R T 5 72
D BEICIT 7 L— LD K E SH33x30em (H
AV 25%25 mm & 0.9%x0.9 mm) & 30x19 cm
(BAV04x03 mm) @ 3FHEDT < Wiz
Wiz, BEH, SHUS TR O£ EKIEZ
T U NVKIRETHIE Lie, REMITAET
10%H /L~ o CHEEL TR BIR->72, % H.
gr - VERR (1994) | Ak (2007) #5 LU -
BHA (2011) I2HE- T, X~ = EHHOFE % [FE
L., fEZ &Y 7RI AL TRE LTz,
ZDIBHLO MY~ e 870 iK% AT
TNz,

34'59°N =

Heda-ohkawa River

Mt. Daruma
A

600 -  Freshwater shrimps and
prawns distribution

Above sea level (m)
S
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S
1
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Fig. 1. Map showing the three sampling stations (solid circles) in the Heda-ohkawa River, Izu Peninsula,
Shizuoka Prefecture, central Japan (upper). Gradient of the river and the six stations (open circles) in
the preliminary survey (22 October 2008) for freshwater shrimps and prawns in the Heda-ohkawa River
are shown in lower inset. Dotted lines on the gradient represent tributaries of the Heda-ohkawa River.
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2020 4E & 2021 AFIZ MU X~ EDIR
mhRE (REgE&rORE®‘EET) /%
A (KB 0.05mm) T, /NREIKICOWTITE
REEMEE T TI 7 u A —F — %~ THIE L
oo YEA 5 2 MR O REMEZE L DA HE TR L
MEZOWTIIIRIR DA A Gk L7z, 2 2 I8
eDBEIC LD TRIROMEEZE & iR T
7=/ MEROIRE R RIL 8.7 mm THholed
T, ZZTIH10mm KiifEf T e s LTHo
Tzo BT, B OB E EIREMEE T T L
fx L TRBNCEE Lo, BADIRE T TR
HLTWEGAITITEEN ORI LT,
EARDFUFEREZ S L1, RPNERER B

(R S35 0> 2 IR A R D MR 43 AR X
% PEERRITE L mm CHERK L 72, WRICHERERIIZ 4R

A BN IRE AR R OB AT 2 R LTz, 2
DL EHET EIX5~9 A ICHRE S AR RE
DA HE - C e 0 IR 75 IR R LR B 2y
L7co BB MMM 2 7R U T2 BHEE S5 AR 12

VWCIE, Hasselbald D 515 CTHE A EHL A 12
SR L. KD A R T (FRE - D
1999) , EDOMHMAZIET 720, H &4
e L CHEOIREEEDOELHEEZ T 12 v b
L7,

e
N7 v X~ B HEHIRE
2010 4= 3 A% 2012 £ 3 HORM T, b7
FTUX v ERREI N O, 2010 F 4~

11 A, 2011 4 5~11 A6 L2012 43 AT
b7 (Fig. 2) . 8 A & 9 H ORERIIFET

ENE L BEINT- -0 100 EiEE 2 72728,

10 A LARE. 2 OEIREIT 20 fE AR & K x
B L. 12 Ane 2 AOAFITIIRES L
Rnolz, ¥-EFEEO3I AL 4 AIcBESH
TS E TR LR E DieinoTz,

MRS RS & 2010 4ETIE 10 H &R
T. Mo X< U ORESILTROM S
C THESNT (Fig.2) . 2011 4% Lo
JLARHILE B THRE SR L < KR

5~7 Hid#R C LY b LS,

rAF U X~ EORIMEED B

k7 X~ EOEIMERIT 2010 4 &
2011 FEDOWET 7 AnD 10 HOMICHE L
(Fig. 2) . ZD% < [THfH C THEGR ST,
2010 45 8 H & 10 HICid#iss B T, 2011 4 8
AIZIFHA A & B CTHEsR Sz, fadpEis
DR E O 20.0~28.7mm ThH - 7=,

VR < EOERBHHRDEL

2010 4E & 2011 EED 5 A 11 AD B4
X~ T EORE L MO IRERRAL L DR RS
HFNZEH Fig. 3 & Fig. 4 (TR LTz, TRES
NT-HEDO I KIRE R 1L 225 mm T, HoZ
X 287 mm THh o7z, EEIERSMITHHE
SNTKIED 5B RANT 2010 4F 7~9 A &
2011 4 8~10 HicHfm e L CHBL L 72/t %
FNEI 2010 4E & 2011 SEOFHIMAREL L
oo BIEUIMAREIIAERE L 0 b EEER L <,
AT lcadRkEL2RT B2
DT, WPOMAH & FERIZIEEDEEIEA 5
mm R ICERD BTG A IR, FRIAR
R o D L [ 2T TR LT,
HAEREIC DUV TCIE 10, 11 A OIRE A EM R %
LT, 2008~2010 4D NI ]l L 7=,
2008, 2009, 2010, 2011 “EDNIAREZ ZNZ
WEEMIZ a, by o, d BEEIRE LT, 708,
HET BT 5~9 AICHE SN BERE oML
\ZHE > THERED IR TR AR RAR AT Bl 5y L7z b BE
IXMERERE 10 1, o BEITMERELL 7 03 & L. HiE
IMAD T2 8 UTe d BEITMERERE 1:1 & {RE
L7,

MerEE & 5 H2vD 7 A IXATERED IR T,
mb$ﬁ9m0$&2m1$fi%n%naﬁ
&b BEDELEY) O RAUERIZHBIEAINZGR D
iz (Figs.3and4) . H4ERED BN 2010$
L2011 HETITENENT H & 8 A B R
NIZZ kv, 11 A £ TITYERE L AiERE
THERL S V7o, ATAERED RIS 1T SR & Hfg
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Fig. 2. Frequency distributions of orbital body length of Caridina typus collected at the three sampling
stations Set in the Heda-ohkawa River. Samplings were conducted from March 2010 to March 2012. C.
typus was not collected in March 2010, during December 2010-April 2011, and during December 2011-
February 2012. Shaded columns represent ovigerous females. Note that there are two vertical axes for
August and September in 2010 and 2011.
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Fig. 3. Frequency distributions of orbital body length of male Caridina typus in the Heda-ohkawa River,
May to November 2010 and 2011. White and shaded columns represent unsexed juveniles and adults,
respectively. Juveniles were divided according to the sex ratio. Note that there are two vertical axes for
August and September in 2010 and September in 2011.
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Fig. 4. Frequency distributions of orbital body length of female Caridina typus in the Heda-ohkawa
River, May to November 2010 and 2011. White, shaded and black columns represent unsexed juveniles,
adults and ovigerous females, respectively. Juveniles were divided according to the sex ratio. Note that
there are two axes for August and September in 2010.
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ohkawa River. Ave}rage's of orbital body length € 23mm ICEGE LT, —E ORI A
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L7cth, 5 A0H 7 HIZHh T TR LTz,

Table 1. Proportion of teeth number on the ventral side of rostrum of Caridina typus in each size class.
Data were represented percentage of shrimps had each teeth number.

Orbital body Number of shrimp Teeth number on ventral side
length (mm) counted rostral teeth 0 1 2 3 4
<50 509 99.2 0.8 0 0 0
5.0-6.9 48 41.7 56.3 21 0 0
7.0-89 48 6.3 89.6 42 0 0
9.0-10.9 34 29 76.5 20.6 0 0
11.0-12.9 24 8.3 583 292 42 0
13.0-14.9 20 10.0 40.0 45.0 50 0
15.0-16.9 40 5.0 300 375 275 0
17.0-18.9 31 6.5 12.9 51.6 258 32
19.0-20.9 31 0 25.8 38.7 323 32
21.0-22.9 39 2.6 48.7 25.6% 23.1 0
23.0-28.9 43 7.0 37.2 46.5 7.0 23

* Only one individual has tooth on the dorsal side of rostrum.
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Fig. 6. Monthly changes in average surface water
temperature of the three sampling stations in the
Heda-ohkawa River, March 2010 to March 2012.
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