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The Distribution and Speciation of the Inland Water Shrimps
and Prawns from the Ryukyu Islands~I

Shigemitsu SHOKITA

SUMMARY

This paper deals with the geographical, ecological distributions
and some discussions on the speciation of the inland water shrimps and
prawns from the Ryukyu Islands. The tropical and subtropical species
are dominant in the Ryukyus, occurring about 68% of the whole
species, and the rest are occupied by the endemic species (18%5) and the
northern one (14%). They live in almost inland waters such as river,
pond and swamp, peddyfield, spring, cave and subterranean waters. In
their vertical distribution in the river, the true freshwater species with
a few eggs of large size and non-pelagic larvae are found in the upper
stream, whereas the amphidromous species with small and many eggs
tend to live mainly in the middle and down streams. With their egg
size, larval stage, and larval life, whether they require some salty waters
to metamorphose or not, the inland water species can be devided into

the following types:

(A) Amphidromous shrimps { T::Ll :iz ttYyP:e ...................... g;
small egg type ---sereeerireneaniinns (3)
(B) Land-locked shrimps medium egg type -ereseereeesiineees 4)
large egg type --eceeereeseensenniens (5)

In the Ryukyus, the inland water shrimps and prawns are occupied by
the species belonging to type 1, type 2, and type 5. Of which the
species of type 5 are Caridina brevirostris, C, denticulata ishigakiensis and
Macrobrachium shokitai which distribute in the Southwest Ryukyus only.
The species belonging to type 2 is Palaemon (Palaemon) paucidens with
comparatively long larval stages, which distributes in the Northeast
Ryukyus and Japan, and this species can also grow without brackish or
marine waters for healthy larval development. Almost inland water
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shrimps and prawns in the Ryukyus belong to type 1, and require some
salty waters for healthy development. The problems why the land-
locked species with eggs of large size are distributed discontinuously
or isolately in the subtropical and tropical regions were discussed with
reference to the geological history and ‘‘grossenregel’”’. So, it was
suggested that such distribution is referred to as the ‘“relict pattern’ of
the glacial ages. The suggested removal patterns of the land-locked
species at the glacial ages are shown in Figs. 5 and 6. Some
discussions on the speciation were attempted about the following land-
locked atyid and palaemonid species: C. denticulata denticulata and its
subspecies and M, shokitai, Some distributional boundary lines of the
inland water shrimps and prawns in the Ryukyus were established and
shown in the insert of Fig. 1.

RERFIB DRE/K= v izBY T 275 1218 3, Fic Stimpson (1860)D % Kubo (1938, 1940,
1941)03% iz k b, 1z, BETIE LM (1970)9, Fujino and Baba (1973)® X7t Fujino
and Shokita (1974)" &z X b ABEMPRSTOH, 207y vF b3 ALBHLLIRIN
TETW3, LdL, 2, 3OMEIR SVTizEI LA SN, sibling species Lt BA2 b DR
type 313 2 LB HER 52 \VWEEE 225, B->THLPRINETHS 5, EBENTRIC
LU TRERRBUILO= vit2nTiz EE (1970)9 12k b, EBMG(EE, AEBIOR <
LEBIOVTR AL (1963)® itk bx3hTWa, i, T SEOMHERECHMEENK
P HEBENMTIEEOHE»SH S (FE¥HE, 1970 ; Shokita 1972a, 1973p)PIOID),

HEIBEI2ENH 5 RERFIR OB T CED S, HEimE, EBKRO BN 2> T
W3 D5, FRITI9724EH 5 19744E1LH 13 T, BABRY 5 SHEABICH I TORBFIBDOELZ B4 IT
B3 vEORHE EBENREELT- 12, ZORE, TCEOATHROVTEL ORKD 3
MRZP/BACENTANIL, TLTIE, CHEITOBEEGRICTE &40 T, HRERFIBEREKT ¢8
OB R B BRI DOV TN, BIRES LW T L ETRHET 5, BTREMRERHIC
2 BRI FHRMITRNE '

¥, AP0z BREWE L REFRO—BE ULTIT- 1, E2ED R, F/AED
BE252 TFI > LMBRAFOFAYR, MRS LERRLETET, 212, =¥
FORWZOWTHREAL TV Y WRRRAFE OMRIREHEL, EHBEO/IHREREL,
T CEOABICHERIC 5> TV B WINAFEOBFRISE L, £BMAFORERHERITI -~
BRLFROBHEER, FHLEOAH—ZK, RERAFEVENEOXIRIBIAR, THEX
REBFABOBRICABITS - RERRBERABETFH®, Fic, RAED 5 ~vHOHRITI
TEUEEBIRETI > TV A MEBRARZOTHRERMRE, OHF L CH VR BILBLETET,

MHEHRURBREA &

RIRFIS DA = C E QMBSO WTIR, BRIZFEOMICHERBI hitflix2 b & iC
RT3, EBUATHICOVTI, VWAWATHKICHETS eEPRE L, FILlo724EL Y
FERIC2WTAIAX b EFRBRIC» I TEYFICIF S — 2 b 5 1 TERERPT- 1REE
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L &9, ERILDHHEIZIOX0mD X EM (1 X 1mAD 2Ry b) REBZTLWVIRDA
I (sweeping method) & IR KA H RiLE ABMEILE o127, T VI D HERWIOnD
HE2T OB WD AEREEEZ L b, T IREETE = CHOAEBEBEN®V)IIBDKER
BADBOH, HESOURL T3 MROBETT- 1, T¢ VRN EIMEDI AR 7=
CEBR T T RO C ORBITE P VPR THE, T, TFHZCBHOR LR
YELS LIRS DT, FFAMT 3 ANICREEIABSR YRR KA X R L X 2 R 21T
1o LBL, RROZATWEZEHVED, ThdDEILO20TIRERBINTVEN, £
K- MO EOREFERIMEHS 3 vREHIh I BEETHLDL, ERKHII->TIRE
NENOBEPDOILFRTERALTH B,

4E, T Thod3M)icsid 3 EBEHAHE, S (1973, 3. 27), BRJII (1973. 2. 14)
RoEAI(1973. 8. 2~4) D3 H5DJIliIt o> TEILARN, OFIIIZD W Tizd > THRE L
Vo M, BLIBIGRULILESIL, =B ONTH & ththEE BRI &5 8%kD 5, MERFIB %
1) BABETFR» S b h 7B THRILMER, 2) k&R 5 lER T THBRK, R 3)H
HHEBY b AEILFEBNCRMEEE TORERROZ N EN 3 2D (I, 1965)12 i
®5,

W MOEKI ERESBBENIH

PERFI B DFRK = ¢ B OMEMN KR N EBNDF IOV TRT IR NETIRBEI AT NS
BREIFILERINIBEHEZ IR 7y FL, TNWENOBOFELRBA TOSRHILOVTE
LHBLPEIKEBLROMY TS,

1%, ETBI2 LM (1970)9 »551AL, RBBOMELHILITEIZA, (K, Bl
REARREIIBFEWNREXA, AUBEBHRORIICL S, 210, LOBXRETEEOHE
Rizh L3,

E1RI VRBRFIBOREK T iz 2 = =t (Atyidae) & 73 4 = 'F (Palaemonidae) @
2R 5 b, LwEFEhd oK (Caridea) KB LT3, BTHIIZ 5 MI4ENB H, #EFIC
122 BUENEEINE, AWNLUEO BAERK - v E¥R v BT, 2W7ET, 74t
Ble, 2B7THTHLDICNL, REBFIBIRZBLNVT2.58, B (i) LV T2
XL, 7FHERTR, BBRALT, Br2EH 0 itk 3, REFIBTR, WDW3
HEMALEOREERRICEREB S, by 7BRUBEORRBMRIERRNTH L, HiLH
BRI RONTORL L > TWA L EHBDDP B, THDL, [EOICHHEREOR O EHRER
CEEEHEC, EHEEOADEUARIMRCI DL AT EBVAE, £, BRI A—FO
BrRHETAE, BHREL, BARBISEZL TV BREFBREL, B/ (EK
FORBLRIEES DU L >T0E,, EKRYBFEZ L TV WVRZKRE, BHB RO
HEHBS TR TARCEBL O CESERLTWE, KER T H2EARBRAROBT,
A2 L T VDS, fIRRRP L (HERL, BICRRD SIRMBILLIIFYryR 2oy
Antecaridina lauensis * SFERINTC L3 HEEREN, H, EBXOBRNIRIHTKREILE
U ARTHRBEKTHRIE hHo» I,

*19724F , RER RS PERMAEISIL L D RA IOz, HBIZOVTIRBO>THRETHELIZW,
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RBRFIBOEKE B P XRBWHBEMICESD 2L, DB ZFF TR, A—2+5 Y
TRENICHERICEBTET LT R AR, AVEF, 40y, AV RAVT7, 24 )9 €V R
URBEYSILEUICEEA 6N 2 8, BERERO b 0, 2)AIRK oM EMS L, EiK
BERHARRSHTS D, 2hic, MBRFIBOATAHT 2 HMKEGED 3BIKKITR 3,
RIRENEND 3RICEINS h 3 WLHIRT 3, |

1) MERCERER COBICETS L OREEKONTHEZLED TN, 2T ETR,
Caridina typus, C. leucosticta, C, nilotica, C. brevirostris, C. serratirostris serratirostris,
C. s. celebensis, Atya moluccensis, Antecaridina lauensis, 7 + # = ¥ 1 C i3 Palaemon
(Palaemin) debilis, P, (P.) concinnus, P. (P.) pacificus, Macrobrachium formosense, M,
lar, M, australe, M, equidens, M, japonicum, M. grandimanus, M. latimanus, M.gracili-
rostre EBHITFoN 5,

2) [BAEX (ARERhS, v~y P EEG)EE D C OBLIERE, BV B A REXOHRESH
\, Paratya compressa compressa % Caridina japonica L EETERPEAT CHAMERLTT
V3, Palaemon (Palaemon) paucidens (L[ 1970)9 % P. (P.) serrifer Bdbifbh s,
Caridina japonica i3 Holthuis (1965)1 it X - TR <L TR pvBd bH@Eah, HEN
CAREEELUTVWA LN, RBHEFHLLTVALEILESH, REKRIIB IKIEED
sibling species & 3\ VIHEFEEZA SN2 TEESERL TWA DT, £ OHE ORIV B
EHThs, £z, FAOA RPN LM O LBHEKEETS 2 1o, —R L TrdtTRE
KANTEAIZN,

3) MMREEHE:  OBRMERFIBTHMLSEO HEME 3 N T 5 Caridina denticulala
ishigakiensisD, WD L~NNVTHLLIcEEAONS Halocaridina (Halocaridinides) trigono-
phthalma®, Z i icbOMG D b B ED T WEBEFEE s iz Caridina rubella, C. sakishime-
nsisD KX Macrobrachium shokitai® @ 5 HITF oD,

PEDOISIIBRRIILTAHS & BIS D icsl, BEMERO - CHESESL TWT, MEKE
HELBAONSEHENLROTEL, AMUIL KBET 3 ERR DD TOUL US> T
5, T35k, bAROx iz Palaemon (Palaemon) poucidens & P, (P.) servifer D&
4yfa L, Caridina denticulata denticulata, Paratya compressa improvisa J ¢ Macrobrachium

nipponense F MIRFIBIEBHE L TVEV, ZRFNOEICOWTORML RN RERTH
14 RIRY A

£ B M 2 H

L TRARIIBDO 3 »OFERINIZH VT, ERMICEEBL i CHOEFESHITONVWTOD
~N, BROHCEAx CH D habitat 2HBLL, ZhENOEFBRBICHER T2 =B 2E5
L, 2, 30OmHEPITI,

ARSI TOTECSOEESH .

S5HNOFEBKRZE2 MNOFEY Th s, AJIEEXS2aR (1970019 5 &, 58k
T (BcBY) »isd, WAL HK200mSEETEIODTENDY, Bo—Be BITRIE AN
AEAMBH B, £ L H St.5 ith iy THHEK (BoBY) T, ZORITKIN3 >OWBF £03H 5,



PRERRF BT 2 MANE (HEH) 121

m
300+
)
>
L
g 2004
(7]
Q
>
3
I 1004
¥
53
C . leucosticta ]
03
C. nilotica
C . typus
C. serratirostris
. serratirostris -
C . japonica
P. compressa
compressa
M. formosense
M. japonicum
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M. lar

¥Fig. 2 The vertical distribution of the shrimps and prawns in the Yona River of Oki-
nawa Island. Stations show the areas which were investigated quantitatively on
March 27, 1973.

St.5 X h#y300m EFICH I Tiz Aa—Bo BT, Zhd b L3 St. 6 AT TVWHY 2 E i
(AcB) LU 5TWVWB, FHicEX St.7 % St.8 i3 A.—Bo BT, St.8 X bEHKIcHITT
RImdEL, KBLLEULLLE->TWE, FEL 12 KRiTEEH 6 b, ERKH 270m O
HETTH 3,

WOXH#96.5k, FH220 LI TOCHEDOFHRR %2 A 5L, Caridina leucosticta,
C. nilotica, C. serratirostris serratirostris, Paratya compressa compressa O % < L & 5 ®
Macrobrachium australe, M. lar OF F # T €z iiftiSd» 5 A.—Bb BITHICH» T TEiZH
LT3, A& Y E@Mich TEMBAIRAHLTVI0RR v BTk C. typus &
C. japonica T, 57+ 5 =Tz M. formosense & M, japonicumTd B, "

HEREEY b A 5 & FIORITIR ILKED M. formosense S BWE LT VB, HHETIZ, X<
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T Tix, C. leucosticta > C, s, serratirostris > C. typus > C. nilotica > C. japonica >
P. ¢c. compressaDIEIC, FF H = Tiz M, formosense > M, japonicum > M. australe >
M. lar DIFCEREESEL B> T3, Rt DELSHBIMAT, b B picel
Kbl-> T EHEDEBEERIEL L>TW3, UL, BIkED M. japonicum 3 HIRHIZ
VW, ERED Aa—Bn BITAEE T, C. typus ® C. japonica DEGHEEBCALEL K-
TWab, M. japonicum b LML, SWINZERNICH T, ARBISERO = CH5#->T
WAL EBWVAB, Z LT, MIIERBILE->TTADIBALNS,

RERER/IITOILHROEENH :

BE)REINDL Y KREERTHRIEVWIT, AAKRIEIN10.7m, EHLH260mL 5
WT, METRLBVAE ME (525m) IKZDRD 1#M¥H 5, HR)IZMEORIITED T
5 UL HEMS LS RELTVT, WAL W2.3m HEE TS o — THHRBICEEL TV
%, TEEIRHICIZA2 It E THADBA-TL 3, St. 3 fHEL D St. 6 FFIDOK 5.5k DE
BRI AR E 85> TWT, St. 6 FHET A—Bo BITEIRE D, ZC &b EFEFRVD
03 A WOTITERBE 22 - T3, N
HBIRRERA T TTH, 7V CETABERL TV AL Lo 1z, BEHDHH
BEREPLOPIIIEDDTHBRTH I LD B, TabL, (DAHAMEDKKE I
LEEH-TVAE, QB AET 28, Q)EMER CAHT 28, Thic, (DWOAEKLY
B D I TIRIERRICE VB> TRHTIRDL 2D V—FREMNI N E, ZNEFNORH

2004

sealevel

100+

Above

P.(P.)debilis

C. leucosticta

C.typus Ee N ——

C. serratirostris serratirostris

C. sakishimensis ~——

C . denticulata Ishigakiensis —

C . brevirosrris -

C . japonica ——

M. formosense ——— 3
M. Jar ' ) E):
M. australe B e e et F

Fig. 3 The vertical distribution of the shrimps and prawns in the Miyara River of Ishi-
gaki Island. Stations show the areas which were investigated quantitatively on
February 14, 1973. Aa, Bb, and Aa-Bb indicate the river form after Kani (1970).
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REINIHERROBEH TH 5,

W 1%E¥ . Palaemon (Palaemon) debilis,

ARt ERRE : Caridina serratirostris.serratirostris, Macrobrachium australe.

BRiiRBE : C. sakishimensis, C, brevirostris, C, denticulata ishigakiensis, C, japonica,

2imigBE . C. leucosticta, C, typus, M, formosense, M, lar,

Tabb, EHENRTNRRARE<RRBEOECEL L >TWBL EMBDD 3B,

HEEERFIOMETIE, P. (P.) debilis %<, thifth Tiz C. leucosticta HEBIMICH
{BEERET, C. typus, C, s, serratirostris (3 # hiC LT 2L D0, FFHZEETIR M.
Sformosense H% <, M. lar 2 M, australe (1 BT O WVBEBBEETE T, B TiIX
C. typus, C, leucosticta H5%< , C. d. ishigakiensis, C. japonica BAIEZ L RNTHL,
C. sakishimensis % C, brevirostris |31t { it > TW3, 7+ H L Tix, M. formosense>
M, lar DIFICE{BEINI,

BRJE-CEOEEIFICHS VT, PESAEXL, non-pelagic fha: %gEleigikiED C.
brevirostris (Shokita, 1973)1) % C, d. ishigakiensis (Shokita, unpublished) #5_E¥t#fiziB
WE iz BEIcs b, BRI/ EXIO/NT — VTERL TV T L FRED,

EEMREARNITOIEROEEST ©

TP MBI TR BET, REL KRRBE4ROL S RS # 20k, B 300m
OFIESDH 5, WAL bH# 8.5mfHET Tlkkx & F/KEOSHRE, ARV S0 —-T 20
HEBFHEOEYSBEL TS, St.3 OFHf, VbW 3EREDDH 2FE THIFMITIZHNS
15, ZOBMKE OERD LV 2L Y ERMZERRICL D, PtBIcELT 2 REHFRIT TV
5, TOX5 BB TERBSOR)I—BiCHEBT 2EATH 5, St.3 »LIANADER
L, %9 10.8kx & 1 OIS SH b, St.4 OEICHBIIIAS 2 BBSHSFICHEET 5,
St. 5 AL I DT THMITL->TWB, St 5' f{HEDEKFD S St. 6 & b EFfied I Tk
As—By BITHIET, St.6 X b St. 7, St. 8 HicABROERE»H 5, St. 8 fFiEixK
Rz BN, b bWwae0 T, LIHEOHTEE AL3 N5,

WRNO= e 4 RITRTEoC, aF5— bMicHBILIcDiz, X< ERTS5HE, 77
HIEET6MTH 2, #DHRT, Cariding japonica & Macrobrachium latimanus (JFARE
TRIFLERETH 3, 2RIV 5L, BKBORESTASTH S5, St. 1 kh St. 3
O ERHLOAEDOTEDO T TSP, HEMED (EL, MO L O A—Bs BOH
BRICEAL TVELEMBNA S, CORBPRIWMOTAL T3 1 FeEL T 2 MAEFEDH
BHEREE EEEON Y HRESBODIKBET 32X 5 ToH 555, L OMBEIOVTIIERAR
ML BRHBERING, bRAIL, TEEOETREM 2  YESXRL, FETIR = gt
DLT4LT T X LA FOERTHED b, EifMic BBV LET 6Nt DHilEICL -
TW3,

St.1 @ Palaemon (Palaemon) debilis 3 1967THE DB EE %2 —EBIEL TANTH 345,
AFREAEORENLETF F T, B o~ THOS- A CREBEEIRIAE V.
St. 3 T3 M. australe, M, formosense, M, lar Ot HBAML, L5 MERLEDL D
ThED LN, JIEBONEODEWFTHCERLTWS, R vt RIT + ¥ = CEOREKIBEKS
NIV, St2 NI EKFIRE > TV A, C. leucosticta, M, formosense, M, lar OR4ED
Abh, RETRIV X YOABEINE, THDL, L TREBNABERAEOZ VAR
LiVWEF eI BIRE > TN S,
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sealevel

Above

C . leucosticta

L

C. typus
C. japonica

C. brevirostris m _ L

P. compressa
compressa

P. (P) debilis ?

M. australe

M, formosense

M. lar
M. latimanus 4
1
M. shokitai L L
= o

Fig. 4 The vertical distribution of the shrimps and prawns in the Urauchi River of
Iriomote Island. Stations show the areas which were investigated quantitatively
on August 2—4, 1973.
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