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Abstract. This paper reports the finding of one of the
Palaemonidae freshwater prawns, Macrobrachium
ustulatum, on Okinawa-jima Island, Ryukyu
Archipelago, Japan. This represents the first record of
this species in this country and also the northernmost
distributional record of the species. Macrobrachium
ustulatum redescribed by Castelin et al. (2017) is
a cryptic species of M. australe. However, there
was uncertainty in the assignation of two nomina to
Castelin’s et al. (2017) molecularly identified two
species. Moreover, among females, it is difficult to
recognize clear morphological differences between
M. ustulatum and M. australe. Therefore, we
examine their validity of the taxonomic identification
based on DNA sequences using the mitochondrial
16S rRNA gene and the nuclear 28S rDNA gene as
well as morphological analyses. Consequently, these
results supported the identification of the previous
study.

Introduction

Freshwater prawns of the genus Macrobrachium
Bate, 1864 (Crustacea: Decapoda: Palaemonidae)
are mainly distributed throughout temperate to
tropical freshwater and brackish water environments
around the world. The genus includes about 250
species and is one of the most diverse genera in the
family Palaemonidae (De Grave & Fransen 2011).
This genus still includes many undescribed species
(Chace & Bruce 1993; Short 2004). For example, Liu
et al. (2007) suggested that there are two unknown
species from the Ryukyu Archipelago, Japan, via
research using mitochondrial DNA. Furthermore,
another three unknown Macrobrachium species
have been collected from the Ryukyu Archipelago
(Fuke, unpublished data). The actual state of the
biodiversity of this genus has not been revealed yet
in the Ryukyu Archipelago.

Macrobrachium australe (Guérin-Méneville,
1838) is widely distributed throughout the Indo-
Pacific region (Holthuis 1950). In Japan, it has been
recorded from the south of Kyushu (Suzuki et al.
1993) and was also recently recorded in the south
of Kanagawa Prefecture (Imai et al. 2008; 2015;
Imai & Oonuki 2013a; 2013b; Kitano & Terada
2015; Maruyama 2017; 2018). Due to its broad
distribution, M. australe has been considered to
include seven junior synonyms in various regions
(De Grave & Fransen 2011). Recently, Castelin et
al. (2017) conducted molecular and morphological
studies on seven junior synonyms of M. australe and
resurrected one of the junior synonyms, “ustulatus”
described by Nobili (1899). Six morphological
characters, the proportions of the pereiopods lengths
and joints of the male second pereiopod, the range of
the velvety setae of the male second pereiopod, the
shape of the epistome lobe and the armature of the
fourth thoracic sternite, distinguished M. ustulatum
from M. australe (Castelin et al. 2017).

In the course of our study on 18 individuals
of Macrobrachium species from the Ryukyu
Archipelago, some specimens collected from
Okinawa Island were molecularly identified as what
Castelin et al. (2017) referred to as M. ustulatum as
well as M. australe. Here we examine the validity of
their taxonomic identification.

Materials and Methods

A total of 18 individuals of Macrobrachium species
were collected from July 2015 to September 2017 in
the rivers in Wakayama Prefecture, Kuchinoerabu-
jima Island in Kagoshima Prefecture, and Okinawa-
jima Island and Ishigaki-jima Island in Okinawa
Prefecture. The samples were brought back to the
laboratory in a fresh or frozen state. About 0.05 g of
muscle tissue was excised for DNA analyses from
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Table. 1. Species of Macrobrachium and outgroup used for phylogenetic analyses in this study. * Specimens from Two

locations are mixed.

£ 1. AWFECHO KT F AT EHESEDOEART =5 . * 2 DD S DEARDEAEL T2 .

Species Specimen ~ Sex CL (mm) GenBank accession Locality Data
44 FEAZ S MR BiiH R number D PAEH
VAP ENE == (yyyy/mm/
16S tDNA 28S tDNA dd)
M. ustulatum RUMF- F 1526 LC316199 LC316214 Nishiyabu River, Nago, Okinawa-jima Is.  2015/7/18
FrayTFHIE ZC-4626 PR A R TV R ) 1
M. australe RUMEF- F 15.76 LC316198 LC316213 Nishiyabu River, Nago, Okinawa-jima Is.  2015/7/18
Yo7 T FALIE  ZC-4625 TR S AR v R R
M. australe RUMF- M 2629 LC316200 LC316215 Nishiyabu River, Nago, Okinawa-jima Is. 2015/10/2
YIT7TFATE  ZC-4639 e I 4 R Tl P B |
M. australe RUMF- LC316201 LC316216 Ohyama, Ginowan, Okinawa-jima Is. 2015/10/27
FITFTFALE  ZC-4643 ORI FL P TR
M. australe RUMEF- M 1543 LC316192 LC316211 Arakawa, Ishigaki, Ishigaki-jima Is. 2015/11/3
P77 TFHIE  ZC-4645 E BT
M. australe RUMEF- F 11.17 LC316193 Arakawa, Ishigaki, Ishigaki-jima Is. 2015/11/3
Yo 7T FHIE  ZC-4645 Fi b B A T
M. australe RUMEF- M 1587 LC316194 LC316212 Fukai, Ishigaki, Ishigaki-jima Is. 2015/12/3
YIFTFFHIE  ZC-4654 A T R
M. australe RUMF- F 10.64 LC316195 Fukai, Ishigaki, Ishigaki-jima Is. 2015/12/3
YI57T7FHIE  ZC-4654 i B A
M. australe RUMF- M 1393 LC316191 LC316120 Kabira, Ishigaki-jima Is. 2013/9/9
Yo7 TFAHIE ZC-4622 AE AT
M. australe RUMEF- M 18.18 LC316202 Ohyama, Ginowan, Okinawa-jima Is. 2016/5/19
Y75 TFHIE  ZC-4661 (1) TR LA TR L
M. australe RUMF- M 1539 LC316203 Ohyama, Ginowan, Okinawa-jima Is. 2016/5/19
PIFFFHIE  ZC-4661 (2) R L W T AL
M. australe RUMEF- M 16.86 LC316204 Ohyama, Ginowan, Okinawa-jima Is. 2016/5/19
YIT7TFATE ZC-4661 (3) R TENER ST NI
M. australe RUMF- F 12.14 LC316205 Ohyama, Ginowan, Okinawa-jima Is. 2016/5/19
PITTFHIE ZC-4661 (4) TR LA R
M. australe RUMF- F 12.46 LC316206 Ohyama, Ginowan, Okinawa-jima Is. 2016/5/19
YITTFAHIE ZC-4661 (5) TR R B T ORI
M. australe RUMF- 10.12 LC316207 Ohyama, Ginowan, Okinawa-jima Is. 2016/5/19
FITTFHIE  ZC-4661 (6) IR S B ORI
M. australe RUMF- F LC316196 Kuchinoerabu-jima Is. 2016/8/23
Y777 FHIE  ZC-4676 PR RS IS
M. australe RUMF- F LC316197 Kuchinoerabu-jima Is. 2016/8/23
F5FFFALE  ZC-4676 K R
M. australe RUMEF- 5.04 LC366024 Kushimoto or Susami*, Wakayama Pref. ~ 2017/9/24
Y777 FHIE  ZC-5019 R HAH] 9 & A HT*
M. lar RUMEF- F  29.64 LC316208 LC316217 Nishiyabu River, Nago, Okinawa-jima Is.  2015/7/18
AVYVTFAIE ZC-4624 R I AR PR R R
Palaemon debilis RUMF- LC316209 LC316218 Urauchi River, Taketomi, Iriomote-jima Is. 2016/1/27
AFFHIE ZC-4658 VO 2 55 P = M )1

the abdomen and preserved in 500 pl of TNES-
8M urea buffer (Asahida et al. 1996) until DNA
extraction. Total DNA was extracted from each
sample by proteinase K digestion at 38°C overnight,
followed by standard phenol-chloroform and
diethyl-ether methods (Imai et al. 2004). Specimens
were preserved in 70% ethanol and registered and
deposited at Ryukyu University Museum, Fujyukan
(RUMF) (Table 1). Measurements of carapace
length and each segment of the second pereiopod
were performed with digital calipers (CD67-

S20PM; Mitutoyo) after preservation. 10 randomly
selected eggs were measured using ImageJ 1.50i (US
National Institutes of Health, Bethesda, Maryland,
USA,; https://imagej.nih.gov/ij/).

A fragment of the mitochondrial 16S rRNA
gene and of the nuclear 28S rDNA gene were
amplified using PCR using the following primers:
16Sar-L (5'-CGCCTGTTTATCAAAAACAT-3")
and 16S-R (5'-GGTTTGAACTCAGATCATGT-3")
(Palumbi et al. 2002) for the 16S rRNA; Cl1
(5'-ACCCGCTGAATTTAAGCAT-3") and D2




Fig. 1. Macrobrachium ustulatum from Okinawa-jima Island, Japan (RUMF-ZC-4626).
LifE» 5 o3 v T (Fifs ) (RUMF-ZC-4626).

(5'-TGGTCCGTGTTTCAAGAC-3") (Hassouna
et al. 1984) for the 28S rDNA. The 16S rRNA
region was amplified in a 25 pl reaction mixture
volume containing 12.5 pl of Emerald Amp®
PCR Master Mix (Takara Bio), 0.25 pl of each 25
uM primer, 1 pl of template DNA, and 11 pl of
dH,O. PCR amplification proceeded on a thermal
cycler GeneAmp® PCR System 9700 (Applied
Biosystems) or SimpliAmp® Thermal Cycler
(Applied Biosystems). The amplification for the
16S rRNA region involved initial denaturation
(94°C, 3 min); 30 cycles of denaturation (98°C, 15
s), annealing (52°C, 45 s), and extension (72°C,
60 s); and a single final extension (72°C, 7 min).
The 28S rDNA region was amplified in a 25 pl
reaction mixture volume containing 12.5 pl of
Emerald Amp® PCR Master Mix (Takara Bio), 0.5
pl of each 25 pM primer, 1 pl of template DNA,
and 10.5 pl of dH,0O. The amplification for the 28S
rDNA region involved initial denaturation (94°C,
5 min); 30 cycles of denaturation (94°C, 60 s),
annealing (52°C, 60 s), and extension (72°C, 60
s); and a single final extension (72°C, 5 min). We
outsourced the sequencing work of the amplified
PCR product using 3730x] DNA Analyzer (Applied
Biosystems) to Macrogen Japan. Sequences were
deposited in the DNA Data Bank of Japan (DDBJ)
(Table 1). In the phylogenetic analyses, we included
the sequences of “M. australe” and “M. ustulatum”
used in Castelin et al. (2017) with a set of 16S
rRNA and 28S rDNA that registered in GenBank to
be compared with our samples. We also used two
samples, M. lar and Palaemon debilis, as outgroups.

Multiple alignments were performed using Clustal W
(Thompson et al. 1994) in MEGA 7.0.20 (Kumar et
al. 2016), and sequences of both 16S rRNA and 28S
rDNA genes were combined. A phylogenetic tree
was reconstructed by the maximum likelihood (ML)
method (Felsenstein 1981) with the GTR+G+I model
(Yang 1994), and bootstrap analyses (Felsenstein
1985) were performed with 500 replicates. Similarly,
the phylogenetic tree of 16S rRNA only was
reconstructed with the HKY+G model (Hasegawa et
al. 1985).

Abbreviations are as follows: CAL, carpus
length; CHL, chela length; CL, carapace length; FL,
finger length; PL, palm length.

Results

Phylogenetic analyses. We determined a total of
1,219 bp (475 bp for 16S rRNA and 744 bp for
28S rDNA). As a result of comparison with the
individuals used in the study by Castelin et al.
(2017), one ovigerous female (RUMF-ZC-4626)
collected from Okinawa-jima Island was identified
as “M. ustulatum”™ (= group 1, sensu Castelin et al.
2017) (Figs. 1, 2), whereas all other individuals were
identified as “M. australe” (= group 2, sensu Castelin
et al. 2017) (Figs. 2, 3, 4).

Morphological analyses. The present study
compared the Castelin’s et al. (2017) data of
two male specimens of "group 1" (MNHN-
1U-2013-13201, 13203) that were examined for both
phylogenetic and morphological analyses and those
of the types of M. australe and M. ustulatum (Table
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M. australe Ishigaki (RUMF-ZC-4622)
M. australe New Caledonia (MNHN-IU-2013-19679)
M. australe Okinawa (RUMF-ZC-4625)
M. australe New Caledonia (MNHN-IU-2013-19682)
M. australe Okinawa (RUMF-ZC-4643)
M. australe Palau (MNHN-1U-2013-19716)
M. australe Palau (MNHN-IU-2013-19718)
M. australe Palau (MNHN-IU-2013-19720)
M. australe Ishigaki (RUMF-ZC-4645)
M. australe Okinawa (RUMF-ZC-4639)
M. australe Ishigaki (RUMF-ZC-4654)
L M. australe Cook (MNHN-1U-2013-19691)
M. australe Cook (MNHN-1U-2013-19698)
M. australe Cook (MNHN-1U-2013-19704)

99| M. australe Cook (MNHN-IU-2013-19690)

- M. australe Cook (MNHN-IU-2013-19707)
M. australe Cook (MNHN-1U-2013-19695)

98 M. australe Cook (MNHN-IU-2013-19708)

100

M. australe Cook (MNHN-1U-2013-19705)
M. ustulatum Okinawa (RUMF-ZC-4626)
M. ustulatum Palau (MNHN-1U-2013-13204)
M. ustulatum Palau (MNHN-1U-2013-13203)

M. lar Okinawa (RUMF-ZC-4624)

0.02

Palaemon debilis Iriomote (RUMF-ZC-4658)

Fig. 2. Phylogenetic tree of Macrobrachium australe and M. ustulatum by the maximum likelihood (ML) method based
on 16S rRNA and 28S rDNA sequence data. Numbers at each node are bootstrap values from 500 replicates. Bootstrap

values > 70% are shown.

[ 2. 16S rRNA & 28S rDNA #HI# (1,219 bp) Z 7 MLIEIC X 2 55757 F AT L F v a7 FFHZED
SR 500 FOEHTIc kB 7 —F Aoy Sz 710% U EDObDERERL TS .

2). Since the holotype of M. ustulatum lacks the
major second pereiopod, only 3 out of 6 diagnostic
ratio characters (proportion of the joint of the minor
P2: CAL/CHL, CAL/PL, FL/PL; for diagnostic
characters, see Castelin et al. 2017: table 3) are
available. There are, however, no clear tendencies to
support that “group 1 is M. ustulatum (Fig. 5).
Morphology of 6 adult males of molecularly
identified "group 2" from Okinawa-jima Island
(RUMF-ZC-4622, 4645, 4654, 4661) was compared
with the data of the type specimens of the above two
nominal species. The ratios of both major and minor
second pereiopods showed that these Okinawan
specimens have very close values as the neotype of
M. australe (Table 2; Fig. 5).

Discussion

Castelin et al. (2017) conducted phylogenetic
analyses of Macrobrachium species and recognized
two distinct clades that can be referable to M.
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australe and M. ustulatum. The type specimens of
neither species were examined in the phylogenetic
analyses. Morphological comparison between
the types and molecularly identified specimens
could help to assign correct names to the two
clades, but Castelin et al. (2017) did not include
phylogenetically analyzed specimens for
morphological comparison, the effect of which on
the identification is uncertain. Therefore, we verified
the validity of the taxonomic identification based
on phylogenetic and morphological analyses. These
results indicate that “group 2 is likely M. australe,
and therefore “group 17 is M. ustulatum.

Macrobrachium ustulatum (Nobili, 1899)
[New Japanese name: Nanyou-tenagaebi]

(Fig. 1)

Material examined. RUMF-ZC-4626, 1 ovigerous
female, 15.26 mm (CL), Nishiyabu River, Nago,
Okinawa-jima Island, coll. Yusuke Fuke, July 18,
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M. australe Okinawa (RUMF-ZC-4661)(5)

M. australe Wakayama (RUMF-ZC-5019)

M. australe Okinawa (RUMF-ZC-4661)(4)

M. australe Okinawa (RUMF-ZC-4661)(3)

M. australe Okinawa (RUMF-ZC-4661)(2)

M. australe Okinawa (RUMF-ZC-4643)

M. australe Kuchinoerabu (RUMF-ZC-4676)(2)

M. australe Kuchinoerabu (RUMF-ZC-4676)(1)
M. australe Ishigaki (RUMF-ZC-4654)(2)

M. australe Ishigaki (RUMF-ZC-4645)(2)

M. australe Okinawa (RUMF-ZC-4625)

M. australe Ishigaki (RUMF-ZC-4622)
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M. australe Okinawa (RUMF-ZC-4661)(1)
M. australe Ishigaki (RUMF-ZC-4654)(1)

{M. australe Okinawa (RUMF-ZC-4661)(6)

M. australe Ishigaki (RUMF-ZC-4645)(1)

M. australe Okinawa (RUMF-ZC-4639)

—— M. ustulatum Okinawa (RUMF-ZC-4626)

M. lar Okinawa (RUMF-ZC-4624)

i
0.10

Palaemon debilis Iriomote (RUMF-ZC-4658)

Fig. 3. Phylogenetic tree of Macrobrachium australe and M. ustulatum by the maximum likelihood (ML) method based
on 16S rRNA sequence data. Numbers at each node are bootstrap values from 500 replicates. Bootstrap values >70%

are shown.

3. 16S rRNA fHik (475 bp) Z H W MLIEIC X 2 77 7 AL L F v 3T T F AT EDT TR .
500 M DFENTICE 27— F AR Ty ZflEIZ70% L EOSDERRL TV .

2015.

Diagnosis of examined specimen. Rostrum
reaching distal end of scaphocerite, upcurved
distally; dorsal margin with 10 teeth, including 3
teeth on carapace, distances between distal first and
second teeth, and proximal second last and third last
teeth being larger than those between the others;
ventral margin with 3 teeth. Epistome divided into
two lobes, lobes produced antero-ventrally. Fourth
thoracic sternite with median process. Second
pereiopods unequal in length, right larger than left,
similar in form. Major second pereiopod (right)
length (from ischium to dactylus) 1.32 of that
of minor second pereiopod (left). Major second
pereiopod (right) slender, ischium 1.05 of merus
length, merus 0.63 of carpus length, carpus 0.81
of propodus length, palm 0.56 of propodus length,
dactylus 0.79 of palm length and 0.44 of propodus
length, respectively. Minor second pereiopod (left)
slender, ischium 1.02 of merus length, merus 0.73
of carpus length, carpus 0.85 of propodus length,
palm 0.57 of propodus length, dactylus 0.77 of palm
length and 0.43 of propodus length, respectively.
Dactylus and part of the propodus of right fourth
pereiopod and dactylus of left fifth pereiopod
missing. Eggs numerous, average egg size 0.65 mm

% 0.56 mm.

Coloration. Original coloration unknown.
Preserved specimen with body milk-white. Tip of
fingers of both second pereiopods with dark spots.
Ovary dark olive green. Eggs yellow (Fig. 1).

Habitat. This specimen was collected in a pool
of the Nishiyabu River, about 2.5 km upstream from
the sea. Macrobrachium australe also inhabited the
same place.

Distribution. Japan (Okinawa-jima Is.); Taiwan;
Philippines; Papua New Guinea [type locality; Rigo];
Indonesia; Palau; Vanuatu (Nobili 1899; Castelin et
al. 2017; present study).

Remarks. Castelin et al (2017: table 3) listed six
morphological characters to distinguish M. australe
and M. ustulatum, four of them were only applicable
to adult males. We examined the other two diagnostic
characters to identify the female specimen collected
from Okinawa-jima Island (RUMF-ZC-4626). The
shape of the epistome lobes and the armature of
the fourth thoracic sternite appear to be common
between males and females (Short 2004). Although
the conditions of those characters in the Okinawan
specimen were relatively similar to those of M.
ustulatum shown in Castelin et al (2017: table 3), the
differences are subtle and difficult to distinguish the
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Fig. 4. Macrobrachium australe from Ishigaki-jima Island, Japan (RUMF-ZC-4645).
4. AHEED» SR 6N T 7 7 F AL (RUMF-ZC-4645).

B M. australe, Neotype

2.00 YSFFFHIE, FAGAT

B M. ustulatum, Holotype
F>AVFFHIE, RO
"group 1" (n=2)

M "group 2" (n=6)

I
Wliulll i
1

Major P2/ Major P2 Minor P2 Major P2 Minor P2 Major P2 Minor P2
Minor P2 CAL/CHL CAL/CHL CAL/PL CAL/PL FL/PL FL/PL
S5 RiRi) SETRORIASHA  SETROBHVIEHRH  SETRORMASHE SETROBVINGHAN  SETROAHOKSHE 55 RGAHD)\EHAN
REHMD/NHE  BETR/EER  BEIR/ZHR BEHR/EDPRE BEHER/EDNE EHE/ESR EEE/EBR
Fig. 5. Seven diagnostic ratio characters of the types of Macrobrachium australe and M. ustulatum, and two specimens
of “M. ustulatum” (= group 1) that were examined for both phylogenetic and morphological analyses in Castelin et al.
(2017) and six specimens of “M. australe” (= group 2; examined phylogenetically and morphologically). Bars show
standard deviations. The data source of these ratios for the types and “group 1” is Castelin et al. (2017).
5. Macrobrachium australe & M. ustulatum D% 4 7REA | Castelin et al. (2017) TIZREMENT & M MENT D /7
WCHW & 17z “M. ustulatum™ (= group 1) 2 fEHEDEEA | & X AW TIREMMT & RELMNT O Wi /7 I W 72
AR A A D “M. australe” (= group 2) 6 fHEDIERDHFIEEDE . & 4 7HEEAE L O “group 17 D FHIME 1%
Castelin et al. (2017) 2> 5 5[ L 7= .

1.50

two species by these qualitative traits alone. M. ustulatum from Japan and also extends the
This paper represents the first record of distributional area to the north. The ovigerous female
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Table 2. Measurements of diagnostic characters of Macrobrachium australe and M. ustulatum. Dataset excluding
RUMF specimens is cited from Castelin et al. (2017). Red color represents type specimen. Since Castelin et al. (2017)
did not show the measurement value of the basis and the coxa, the ratio of Major P2 length / Minor P2 length was
calculated using the length from the ischium to the tip of chela. Therefore, the ratio values are different from those in

Castelin et al. (2017).

K2 VI35 7 EEBLOFryay T A DRI EDOHIENM . RUMF BEAZ R 7—4% 1 v b &
Castelin et al. (2017) 2265 L 7% . RFIE T A TEERZR T . KB & NI FE3R 1% Castelin et al. (2017)
IS & S O BPEMETER D 220> o o7, PEID 6 Efi Ol E TORITRME L7 . 2070, Jtii

EBUEDIE I > T\ 5 .
) CAL/CHL CAL/PL FL/PL
Species Specimen CL (mm) X l\h//llailil(z)rrff)’élfeigttl;l/ o o o
- sy e e o IR /SR WA /SR MR /S
4 EEARFS BIE( SRS ] £ it fi - - : . : -
KEHIE / /B Major Minor Major Minor Major Minor
REHIH AN RSB ANGHIE KB ZNEiH A
M. australe Neotype, MNHN-
F5rrFHLE  1U-2013.13198 153 M 1.92 092 079 126 120 037 051
M. ustulatum Holotype, GENOVA
F+v 35+ HIE Grande vaso VII-106 235 M ) ) 0.69 ) 113 ) 0.67
M. ustulatum MNHN-
FyvamF AL 1U-2013-13201 207 M 1.42 068 068 101 102 048 0.0
M. ustulatum MNHN-
FvaWFF AL [U-2013-13203 207 M 1.53 069 068 100 105 046 0.4
M. ausirale B UMF-ZC-4622 141 M 176 079 085 118 145 049 071
Y77 TFATTE
M.
australe - UMF-ZC-4645 1543 M 1.80 092 086 126 129 037 05l
Yo T T ALE
M. australe B UMF-ZC-4654 1626 M 1.73 088 083 128 124 046 049
Y77 TF AL
M. australe
- _ . .. RUMF-ZC-4661(1 18.18 M - 0.85 - 1.24 - 0.46 -
T T TFATE M
M. australe
- - - - «_ .. RUMF-ZC-4661(2 1539 M 1.78 0.81 080 1.17 120 045 051
Y77 T ALE )
M. australe
e . ... RUMF-ZC-4661(3 1686 M 1.60 083 084 125 132 051 057
AN Avalvalvab s S = 3)
M. ustulatum
. ,._ . RUMF-ZC-4626 1526 F 1.32 0.81 0.85 145 1.5 079  0.77
FravrrhIe

of M. ustulatum examined in this study bears a large
number of small eggs, which infers that the species
has amphidromous life history (Wowor et al. 2009).
It is unknown whether the specimen arrived from the
south via the Kuroshio Current by chance or being
reproduced on Okinawa-jima Island. In the future,
it is possible that this species will be found not only
south of Okinawa-jima Island but also north of it.
Macrobrachium ustulatum is morphologically so
close to M. australe (see above) that it might have
already been collected from Japan but misidentified
as M. australe. Detailed investigations of previously
collected specimens may find further knowledge on
this species.

The standard Japanese name “Nanyou-tenagaebi”
is here proposed for M. ustulatum. The name is
derived from the main distribution of this species.
“Nanyou” means the islands on the Pacific Ocean
along the equator. RUMF-ZC-4626 (Fig. 1) is

designated as a standard specimen for the Japanese
name “Nanyou-tenagaebi” of M. ustulatum.
Morphologically similar M. australe has the standard
Japanese name “Zarate-tenagaebi”, but no standard
specimen for the Japanese name has been proposed.
RUMF-ZC-4645 (Fig. 4) is designated as a standard
specimen for “Zarate-tenagaebi” of M. australe to
avoid any confusion.
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