CANCER 33: 4146 (2024)

Carcinological Society of Japan

FravFFAHIE (BRET: +WE: 7FHTER) O
RGBT B1EMEEH EHRENTEE

Additional records of the freshwater prawn Macrobrachium ustulatum (Crustacea: Decapoda:

Palaemonidae) from the Ryukyu Islands, Japan
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ABSTRACT: Macrobrachium ustulatum (Nobili, 1899) is the
sister species of Macrobrachium australe (Guérin-Méneville,
1838), and they have been historically confused because of
their morphological similarity. The northern edge of the distri-
bution range of both species is Japan: M. australe has been re-
corded from the Ryukyu Islands to a wide area of Honshu,
while M. ustulatum has only been recorded once each from
Okinawa Island and the Izu Peninsula. Therefore, the distribu-
tional records and habitat information of M. ustulatum in
Japan are lacking. Here we report a total of 10 specimens of
M. ustulatum collected from three localities in the Ryukyu
Islands, including new localities. The environments in which
these specimens were collected suggest that the habitat of this
species is a weakly flowing environment in the middle reach

of a river. This differs slightly from M. australe, which prefers
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stagnant environments. Furthermore, our morphological
examination of the two species suggested that the width/
length ratio of the palm and carpus of the major second
pereiopod is useful in distinguishing this species from M.
australe without correlating with body size: both characters
are thick in M. ustulatum (0.13-0.19, 0.14-0.18) and thinner
(0.10, 0.08-0.10) in M. australe.

Key Words: diagnostic character, distribution, Ryukyu Is-
lands, Macrobrachium, new record

Il ECoic

+ v 39 7 F # T ¥ Macrobrachium ustulatum (No-
bili, 1899) &% 7 7 7 F & = ¥ Macrobrachium aus-
trale (Guérin-Méneville, 1838) IZIZRERITHALL L 72i%
KEOHHPFRMET, Eo #5757+ HNTEDY
J =L EINTWIH (De Grave & Fransen, 2011),
20174EICHEIFE S L CHGCEk & M7z (Castelin ef al.,
2017). W (3EEHIC AT, B OIS iighiE o
BAfRICH 5 (Castelin et al., 2017). ¥ 5 FFF ATt
BPEASERED B A v R PRSI T OB O iR
2, Fva vy Az E3IEKEEOEE D Sl
Blicafmltsy |, EbIicnmodtfRREARTH %
(Castelin et al., 2017; Fuke & Tmai, 2018; £5/1| « f%,
2024). EINTIZ, ¥ 3577+ H T EREICHEKY
BICofm L, EaEE B bon 2 RS AN, /Y
H, JullroiigshTtunsd (545, 2008, 2015;
A3« KHE, 2013a, 2013b; FL1L, 2017, 2018; Fuf A
N, 2018; A« thE, 2019). —F4, Fvavs
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F# T B 2015 FE I P RS TR AR & 7o M 1 ER
&, 2023 4F I E RIS TR S U HE L IEHADS R S
N50DHTHY (Fuke & Imai, 2018; £5)1] « {HZ,
2024), AFEDHARICE T 207024 BEEEIcRd
BIEMIEIRELTVWS, A, FravFrAzte
DIBNMEA % R 5 & 30 B O HRE % 5 450
R oiflcoTcInzmEd s, £/, EARM O
WIET, HE2 MR EHI O i & HFT O£ & & RE
DHHENF I FFHIEEFIFTFATED
HENCEH TH 3 affetdRE s hicoT, Thb
i CTHE 9 5.

B R EUAE

P 2017 4F & 2023 FEICHRERY B O iR S B &
OCaEETITb N, BRES NI IL70-80%
5/ = VTERAE L Tc. AW TRRET L 7oA BRK
KRS « FBHEE (RUMF) 8 & ORiZs) R A
o2« HER Y (KPM) 12 885 « I L 72,
EARABEZRKENORET -4 =2 Th % -
ish.asia IC & #% L 7o (https:/ffish.asia/ustulatum]P).
[FIE REEEE RSV TiTY, —HoiERITS L
TiFE I P33 F ) 7DNA (mtDNA) @ 16S rRNA il
WIcESCDNAN—a—F 4 v 7o L. B
EREICASKAEIRE, FvavFFrAzelk
U555+ 4T EOFLHEZIT - 72 Castelin ef al.
(2017) THURSMICEIIEEZH Wi, ¥4 X0
e s L cHilE (CL, IRE®% A 5l ok
IE coRES) 2547k FE2lokRicBid 3
JEEIC 2 W T, CL & OBf%% Spearman O AR HH
BIRMCTHRIEL.. ¥ 57 F AT IOV TRY
VI VEIS IR & DS 5t HEHRIERE
B Lisd - 7o, BEKEEp=005& L, FTHIER
4.3.1 (R Core Team, 2023) Tf7T - /<.

DNA il 12 Rl O &5 5 BE [ 5> 5 Monarch Genomic
DNA Purification Kit (New England Biolabs) % ]\
THT - 72, 16S rRNAfRIK D PCRIENIFICIZ, 7 5 4
< — + v b 16S-F1 (5'-GTA CCT TTT GTA TCA
GGG-3) & 16S-R1 (5'-CGG TYT GAA CTC AAA
TCA TG-3") (Fuke & Maruyama, 2023) % H O 7z,
PCREIG 13125 uL R TIT W, SUSHE O Rk 13 L
Ty & L PrimeSTAR GXL DNA Polymerase
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(TaKaRa) 0.25 uL, 5 X PrimeSTAR GXL Buffer 2.5 zL,
dNTP Mixture 1.0 uL, 5 uM PCR 7° 5 1 = —£50.75 uL,
DNA A 0.8 uL, #d #fi7k (Thermo Fisher Scientific)
6.45 uL. PCRIXIG IZ V2 A 98°C T30, BAIEIKIG
Z98°C 1070, 55°C 15%), 68°C 45K D 3041 7,
IAEHEZ 68 C T30 TIT-72. £ D%, ExoSAP-
IT Express (Thermo Fisher Scientific) T f§ % L 7z
PCREWIZ, 2—v 7 1 v Y=/ 37 ZAFAEHI
FTAELTH v I = X AHIRERT- 1. 156
NEEFNEHEEOF = v 7 BXCREETT - 1tk
DNA/N—2 —F ¢ v 7 D7), BLASTN (Altschul
et al., 1990; Johnson et al., 2008) % F \ 7o a1 E M %
AN L 72, AW TH 72 IS PE L 72 BEF 13 DDBI
@ U CHEBIGRIY) 7 — s R— 2B L (7
74ty ¥a vES I LCT97336-LC797338).

B ERcEE

Palaemonidae Rafinesque, 1815
7oA e
Macrobrachium C. S. Bate, 1868
T TEE
Macrobrachium ustulatum (Nobili, 1899)
FrvavrFFATE
(Fig. 1)

REHER. BB - RUMF-ZC-7596, 11, CL26.2 mm,
ZETPREAI, 20174E8 H28 H, FZE A « SEH
5 R 4E, Accession No. LC797338 ; RUMF-ZC-7597,
15, CL 28.9 mm, % F& i vh 2 &)11, 20174F8 H 28
H, HZEA « SEHEEREE, Accession No. LC797337 ;
RUMF-ZC-7598, 5iff, CL 14.6-26.2 mm, % #&if4/=
O, 2023411 HOH, i Bk K 38 % % ; RUMF-
7ZC-7599, 11, CL 18.5 mm, & isEH)Il, 20234F
1A9H, (EEERFERE. RES « RUMF-ZC-75%
15, CL 17.4 mm, GIEHiFFHEY 5~ <1, 20234E8
H26H, EKEA - ZHEW « FEEPIRE, Ac
cession No. LC797336 ; RUMF-ZC-7595, 11{, CL
17.9 mm, AIEHE#EY 5~ <)Il, 2023459 A 14 H,
VERRR TR,

hBER. ¥S57F 4 b #HEE - KPM-NH
4837, 11#E, CL 18.2 mm, B EKER[AHT A F A 1K
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Fig. 1.

Macrobrachium ustulatum collected from the Ryukyu Islands. A-B, RUMF-ZC-7594, male, CL 17.4 mm, Ishigaki

Island, Japan (photographed by N. Shimizu). C-D, RUMF-ZC-7598, male, CL 26.2 mm, Okinawa Island, Japan.
E-F, RUMF-ZC-7598, male, CL 22.5 mm, Okinawa Island, Japan (photographed by T. Sato).

AR, 202310 H28 H, ERIELNFRE.
BB - RUMF-ZC-8267, 11, CL 22.4 mm, %%
PEETBIN, 2023411 HOH, EMAFRRE AE
B * RUMF-ZC-8266, 11, CL 19.5 mm, {78181
NI, 2023489 H 10 H, {EBERFEHE.
FERE. ZHMIIEMRIIT, H1AENG AL, i
%0%%uiﬁéﬂW§bé St O Sl 1
W EZEEH, ¥YS 57+ 3EHETERE
m.ﬁ%@ﬁﬁ;ﬁ@%%.ﬂﬁ%ﬁmmW
lobes) (&5 < L, 4 MEIEM (Fourth thoracic
sternite) (FHREICHEEE N D 5. FH200H (Second
Pereiopod: P2) DK & S 3AAHIERIRT, EHOE
SOHKIF135203TH - /2. AMEER LA
& (RUMF-ZC-7598) (3/IMIIATHER EE 2 SN,
Z OffEERR < & R OHFPHIZ1.35-1.67TH - /e,
K O Wi = & SR @ i 13.0.64-0.70, i

EEE O RIT1.00-1.11, 15 (A#E EE&=E
WEOLHRIF052-064TH - /2. EIHOKKIEE
IR O HH#130.13-0.19, BiET O i KiE & iR o
3014018 TH - 7o, /NHIIOBEETE &~
1RO I 0.68-0.75, Bk & HEHBE O LREG
1.08-1.25, PR & EHE D HFI1F0.48-0.70 TH -
fo. NI O B & AT IS I3 WIRES BT 5.
55 3 M 8 0 e Kl & RETR O 1313 0.14-0.21 T

& - 7z (Fig. 2).

B%. KaEFEas» SHEvE T, HEiHodl
M3 ADRET 2 H 2. 5318 O 151 i o
MAS, FE2M o bEIZI G E o 2@ S 75

v, THEEEE» S5,

DNAN—O—=F 4 V¥, WiiE L AQEE» 5HES
N7z 3 B2 2V T mtDNA 16S rRNA fEIZ 868 bp %
o ITBC AR E L, BLASTIC & 2 AH [l # 5k %
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Fig. 2. Results of the morphological analysis of Macrobrachium ustulatum and M. australe based on the width/length ratio

of the palm and carpus of the major second pereiopod and merus of the third pereiopod, and the diagnostic characters

provided by Castelin ez al. (2017). The regression line is shown when a statistically significant correlation with the

carapace length was found. Abbreviations: CAL, carpus length; CAW, carpus width; CHL, chela length; FL, finger length;

ML, merus length; MW, merus width; P2, second pereiopod; P3, third pereiopod; PL, palm length; PW, palm width.

fIotcdTh, WEFh LT TRES NS ¥
Y5+ AT EDOEFE 100%—E L7z (Castelin et
al., 2017; Fuke & Imai, 2018; £5/1] « t8%, 2024)
EBRE. AT THRE LR, wIn LS
DA Z T IS WIS R B W, FiR» 5
HRiE O LRI D & 5 SR iR DR H 18 D
G Fholonic. FHESOEMENLBHIETE,
+vavFF AT EERELPERNDOD S EREE,
Y577 AT RIKERE O EA SRS
tz. A%, WifEO~A 270 sy EPSHIITT
BT 3 ERN S A BB OFHE S LI T H 5.
Hiric il ons ax efHE LT, EE TR
FJTTFHNTE, IFITFHITEM formosenseC.
S. Bate, 1868, & » ¥~ 7+ 5 = £ M. lar (Fabricius,

44 CANCER 33 (2024)

1798), * v ¥ A4 7 F I = € M. placidulum (De Man,
1892), HIEETRY¥ S F 7+ AL, IF+3I57+74
IE, *v¥ATFAITE, &£=X< K Ayopsis
spinipes (Newport, 1847) 25HfEz2 S i/,
B, AEFhETHAE, BB, 7408y, o~
TT=a—F=7, AVEXYT, NITF, NIXT
Y LHE SN TV S (Castelin ef al., 2017; Fuke &
Imai, 2018) . WD 5 (%, MHEE» S 1 EA & G
EED SHEIEEPRESN TV EIDATH - 1c
(Fuke & Imai, 2018; 7)1 « 8%, 2024). AWF7LIC
BOVT, FochEE0 1KkREAEEBICBVWTE
B oz,
ARFEIZ/NINZEERETdH % T & (Fuke & Imai, 2018),
FIRPHICIES i LTV 5 T EH 5 (Castelin et



al., 2017), WO EER A > L EZ 5 5.
Z0w, MRS EAEEDSMCB VTS, M
Eohish s TR0 b 202G 2 EBIETHN
W, ARG/ LT B AREED & 5. BURHEEBR
W & ¥R L WARE T, BREIDNA
EHOWICA Y N—a—F 1 v 7, I IREERN T
A -k AERERVEERHEICERNTH S &
Bbnz., KEOHEEKCHIE, AicH T 5IZHE
EEICH S BEHEICHOVTIE, & 5718 305N
WETH 5,
8%, ALY STF7 AT EOPENERELT
13, Castelin et al. (2017) THRE S N7 6 D DJZHENKI
LhTWwa, Coobh, FolgloREEoEic
ST, KB X VMO EBE & EifE o
e SN O BT R & SRR o MR B W CRER
TA—=/N=5 5 TRH LM, WEOREE R
DEEENTVWE T EDD (I« EE, 2024), &
D SR X T X 2 IEERKRETH - 7-.
AWFFENL, BARHED 2 MR 0 FEi R & i
KIED K (0.13-0.19 vs. 0.10) & &k OREHIE & %
KIFD LR (0.14-0.18 vs. 0.08-0.10) A3FER] AN
WK s T AR LI (Fig2). ThoDEEE,
Wiz EbFvav T+ AT ETIREY A X ICB%
BEENBIEETH 5 ERBEshi (EnE
11, Spearman’s rank correlation test, p= —0.51, —0.06,
p=0.13,0.87). =512, FH3fHoEHFE & &Nl
DHFIZ, DDt —N—F . ThHHE DD
MTH75 - 72 (0.14-0.21 vs. 0.11-0.15). T 5 L7
ERRIS L, v 3 v T+ AT EOFKEE T
TRHILAREST S, CNSOER, o
BELTRHHTE S CEDRBENL, I« EF
(2024) 13, PEkOFEIIEECHEECE MW F v 3
U FFHATEICDOVT, DNAN—I—F 4 V7T
FIEZRIT - 7oA, YRGS FF - Eedlh
NOEmREHE AT LTl 0, EilofiEks)
JEEZHVIIZZREICE S < i HIRI2 AlfET b
pEbNE. —HT, Castelin er al. (2017) TRE
B 2 M N O i ff & EME OB LU
FEE EEMEOHRICOVWTIE, K4 XEEHE
KEOMBEPED S /oo (Eh T, Spear-
man's rank correlation test, p= —0.77, —0.74, p=0.01,
0.01), #MIEEE L CoFMMIcBIEEEEST S,

+ v 3wy T AT EDBENEEEE REE

| ERE::

HUEZETPIR « /IRRHEER « EHER - —HTH
I BRI « EHFES A RICIIEADREIC D
1wtz nic, SRS BEEARDIEEIC T
Tofoiinic, ERRER RNES A dGo R -
HIERE) 1c REEAR O BRI vt v, [BE
DEFREICREROBIEICAREEREZ VLV
fo. AKBEFE D —#id, ISPSEIHFE (JP23KI2156)
DRI %2 72,

[ LS
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