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We describe Oryzias dopingdopingensis, a new species of ricefish, from Doping-doping River, a river in Malili in central
Sulawesi, Indonesia. The new riverine species is distinguished from lacustrine congeners in Malili Lakes by a
combination of 33–36 scales along the lateral midline and body depths of 20.3–25.5% standard length (SL). Oryzias
dopingdopingensis, new species, is also distinguished from all other Sulawesi Oryzias by a combination of 8–9 dorsal-fin
rays, caudal peduncle depths of 10.2–11.4% SL, eye diameters of 8.5–9.9% SL, and maximum SL up to 35.8 mm. In
breeding males, 5–8 black blotches or bars appear along the lateral midline. Analyses of mitochondrial ND2 sequences
revealed that O. dopingdopingensis, new species, carry distinct haplotypes from those of the Malili lacustrine species,
suggesting no hybridization between them, although Doping-doping River shares an estuarine region with the Malili
Lake system. Instead, O. dopingdopingensis, new species, is in a monophyletic group with O. sarasinorum and O. eversi in
western Sulawesi. However, unlike these two pelvic brooders, we observed that females of O. dopingdopingensis, new
species, deposit eggs soon after spawning and exhibit no maternal care.

Kami mendiskripsikan Oryzias dopingdopingensis, satu jenis baru ikan padi dari sungai Doping-doping, sebuah sungai di
Malili di Sulawesi Tengah, Indonesia. Jenis baru yang hidup di sungai ini dibedakan dari jenis yang hidup di danau-
danau Malili dengan kombinasi dari 33–36 jumlah sisik sepanjang garis sisi dan lebar tubuh 20.3–25.5% SL. Oryzias
dopingdopingensis, jenis baru ini, juga dibedakan dari semua Oryzias Sulawesi lainnya dengan kombinasi dari 8–9 jumlah
jari-jari sirip belakang, lebar dari batang ekor 10.2–11.4% SL, diameter mata 8.5–9.9% SL, dan maksimal SL mencapai
35.8 mm. Jantan dalam masa perkembangbiakannya, 5–8 bercak-bercak hitam atau baris akan muncul di sepanjang
garis sisi. Analisis urutan mitokondria ND2 memperlihatkan bahwa O. dopingdopingensis, jenis baru ini, memiliki
haplotype yang berbeda dari jenis yang hidup di daerah danau Malili, Ini menunjukkan tidak terjadi hibridisasi diantara
mereka, walaupun Sungai Doping-doping berbagi wilayah muara dengan Danau Malili system. Sebagai gantinya, O.
dopingdopingensis, jenis baru ini, menjadi monofiletik dengan O. sarasinorum dan O. eversi di Sulawesi bagian barat.
Tidak seperti dua ‘‘pelvic brooders’’, bagaimanapun, kami mengamati bahwa betina dari O. dopingdopingensis, jenis
baru ini, melepaskan telur-telurnya segera setelah pemijahan dan tidak menunjukkan ‘‘maternal care’’.

S
ULAWESI is the largest island in Wallacea, a group of

islands located between the Sunda and Australian

shelves, which is a well-known biogeographical tran-

sitional zone between Indomalaya and Australasia (e.g.,

Wallace, 1876; Dickerson, 1928; Whitten et al., 2002). Faunal

endemism is another characteristic of Sulawesi; the fauna on

this island is largely distinct from that of adjacent islands on

the Sunda and Australian shelves (Whitten et al., 2002).

Several freshwater fish taxa, such as sail-fin silversides

(Telmatherinidae) and viviparous halfbeaks of the genus

Nomorhamphus (Zenarchopteridae), are uniquely diversified

within Sulawesi, i.e., all the species of these groups in

Sulawesi are endemic to this island (Kottelat et al., 1993;

Meisner, 2001; de Bruyn et al., 2013). Ricefishes, family

Adrianichthyidae, are also another representative freshwater

fish group of this island (Mokodongan and Yamahira, 2015).

Adrianichthyidae, referred to as medaka in Japan, is

composed of two genera and 36 species (genus Oryzias: 32

species; genus Adrianichthys: four species; Parenti, 2008;

Herder and Chapuis, 2010; Magtoon, 2010; Parenti and

Hadiaty, 2010; Asai et al., 2011; Herder et al., 2012; Parenti et

al., 2013; Mokodongan et al., 2014). Although this family is

broadly distributed throughout East and Southeast Asia, 20

species (16 species of Oryzias and four species of Adrianich-

thys) are distributed in Sulawesi, and all of them except one

are endemic to Sulawesi (Parenti, 2008; Herder and Chapuis,

2010; Parenti and Hadiaty, 2010; Herder et al., 2012; Parenti

et al., 2013; Mokodongan et al., 2014). Previous molecular

phylogenetic analyses revealed that adrianichthyids endemic

to Sulawesi are monophyletic (Naruse, 1996; Takehana et al.,

2005; Herder et al., 2012; Mokodongan and Yamahira, 2015),

indicating that they diverged within the island from a single

common ancestor.

Interestingly, each of these Sulawesi adrianichthyid species

has a rather limited distribution within the island. For

example, some species are only distributed in the southeast-

ern or southwestern arm of the island, while others are

endemic to a single lake or lake system in central Sulawesi

(Parenti, 2008; Herder and Chapuis, 2010; Parenti and

Hadiaty, 2010; Herder et al., 2012; Parenti et al., 2013;

Mokodongan et al., 2014). In particular, many of the recently

described species are found only from a single small lake/

pond (e.g., Herder and Chapuis, 2010; Herder et al., 2012;

Mokodongan et al., 2014) or a single river system (e.g.,

Parenti et al., 2013), suggesting that undescribed species are

still undiscovered on this island.

Here, we describe a new species of Oryzias from a river in

Malili in central Sulawesi. Five tectonic lakes called Malili
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Lakes exist in Malili, where four lacustrine endemic Oryzias

(O. hadiatyae, O. marmoratus, O. matanensis, and O. profundi-

cola) are distributed. The new Oryzias was discovered in a

river that shares an estuarine region with drainage from the

Malili Lakes. In this study, we compared the new Oryzias not

only with the Malili lacustrine Oryzias but also with all other

congeners known from Sulawesi. We also sequenced a

mitochondrial DNA region to estimate the phylogenetic

position of the new species and to examine the possibility of

hybridization with the Malili lacustrine species.

MATERIALS AND METHODS

Species description and observation of reproductive behavior.—
Individuals of the new species of Oryzias were collected from

Doping-doping River in central Sulawesi, Indonesia (Fig. 1)

on 13 December 2013 using a beach seine. Doping-doping

River is a tributary of the Ussu River, which shares an

estuarine region with the Larona River, the only drainage

from the Malili Lakes.

In total, 22 individuals (10 males and 12 females) were

anesthetized with MS-222 and preserved in 5% neutral

formalin soon after collection, and they were transferred to

70–99% ethanol in the laboratory for storage. Measurements

were taken using a digital caliper and reported as a range of

percentages of standard length (SL) with the value for the

holotype after the range in brackets. Points of measurement

followed Kottelat (1990a). Counts of the unpaired fin rays

and vertebrae (total ¼ precaudal þ caudal) were made from

radiographs (Softex, E-3). The hypural centrum was counted

as a caudal vertebra. All other meristics were recorded directly

from each specimen, using a dissecting microscope (Leica,

MZ-75). Meristics were also reported as a range with the value

for the holotype in brackets. The species description template

follows Parenti and Hadiaty (2010) and Mokodongan et al.

(2014).

In addition to the preserved samples, several live individ-

uals were exported to our aquarium (World’s Medaka

Aquarium, Nagoya Higashiyama Zoological Park, Nagoya,

Japan). Reproduction and live coloration were observed

under aquarium conditions (268C, 13L:11D).

Phylogenetic analysis.—Additional specimens were collected

from the field in the type locality on 19 June 2015. The

pectoral fin was collected from each of 20 individuals (ten

males and ten females) after being anesthetized with MS-222

and preserved in 99% ethanol (bodies were preserved in 5%

neutral formalin for another purpose beyond the scope of

this study). In the laboratory, DNA was extracted from the

fins using a DNeasy Blood & Tissue Kit (Qiagen) following

the manufacturer’s protocol. We amplified and sequenced a

mitochondrial region, including NADH dehydrogenase sub-

unit 2 (ND2), using the methods and primers described in

Mokodongan and Yamahira (2015).

All sequences were aligned using the ClustalW option in

MEGA 7 ver. 7.0.26 (Kumar et al., 2016), and partial ND2

sequences (907 bp) were extracted. Unique haplotypes were

then detected from among the 20 ND2 sequences using

DnaSP version 5.10.01 (Librado and Rozas, 2009). The

sequence data of the unique haplotypes were deposited in

the DNA Data Bank of Japan (DDBJ). ND2 sequences for

other Sulawesi endemic adrianichthyids, i.e., 17 species (15

Oryzias and two Adrianichthys) and 23 populations (one

individual from each population), and five non-Sulawesi

adrianichthyids were also obtained from Mokodongan and

Yamahira (2015). The phylogenetic positions of the unique

haplotypes detected from among the 20 individuals of the

new species were estimated by maximum likelihood (ML)

and Bayesian inference (BI) methods, using two non-

adrianichthyid beloniforms, Exocoetus volitans (DDBJ acces-

sion number: AP002933) and Cololabis saira (AP002932), as

outgroups.

Fig. 1. Map showing the type locality
of Oryzias dopingdopingensis, new
species. (Map by T. von Rintelen).
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Maximum likelihood analysis was performed in raxmlGUI
version 1.31 (Silvestro and Michalak, 2012) using codon-
specific GTRþIþC models, where a rapid bootstrap analysis of
10,000 bootstrap replicates was conducted. The BI analysis
was conducted in MrBayes version 3.2.4 (Ronquist et al.,
2011). Appropriate substitution models were determined for
codon positions, i.e., GTRþIþC, GTRþC, and GTRþC for the
first, second, and third positions, respectively, in jModelTest
version 2.1.7 (Darriba et al., 2012) based on the Akaike
Information Criterion. The analyses were run using the
following settings: ngen ¼ 3,000,000, samplefreq ¼ 100, and
burnin ¼ 750,000.

Oryzias dopingdopingensis, new species
urn:lsid:zoobank.org:act:F92862E7-1945-42DB-B353-
90BBE1555C49
Doping-doping Ricefish
New Japanese name: Dopindopin-medaka
Figures 1–6, Table 1

Holotype.—MZB 23873 (Fig. 2), male, 32.7 mm SL, Indonesia,
Sulawesi Selatan, Regency of Wasuponda, District Luwu
Timur, Doping-doping River, 2832 028 00S, 121806 038 00E, 13
December 2013, D. F. Mokodongan and K. Yamahira.

Paratypes.—MZB 23874–23882 (Fig. 2), 29.8–34.7 mm SL (4
male, 5 females); NSMT-P 132200–132204, 28.7–33.2 mm SL
(2 male, 3 females); RMNH.PISC.38454–38457, 29.4–33.7
mm SL (2 male, 2 females); USNM 432498, 33.5–35.8 mm SL
(1 male, 1 female), collected with the holotype.

Diagnosis.—Compared with the four lacustrine species of
Oryzias in Malili Lakes, Oryzias dopingdopingensis is distin-
guished by a narrower body depth (20.3–25.5) from O.
matanensis (26.0–31.0) and O. profundicola (30.4–35.2; Kotte-
lat, 1990b), and by more scales along the lateral midline (33–
36) from O. marmoratus (31–32) and O. hadiatyae (27–31;
Kottelat, 1990b; Herder and Chapuis, 2010). In addition, O.
dopingdopingensis is distinguished by a shorter anal-fin base
(21.0–26.8) from O. matanensis (30.5–35.0), O. marmoratus
(31.4–36.9), and O. profundicola (37.4–41.4; Kottelat, 1990b).
Oryzias dopingdopingensis further differs from O. hadiatyae in
having no pronounced concavity on the snout (Herder and
Chapuis, 2010). Oryzias dopingdopingensis is distinguished by
fewer dorsal-fin rays (8–9) from the two pelvic brooders, i.e.,
O. sarasinorum (11–12) and O. eversi (10–12; Parenti, 2008;
Herder et al., 2012). Oryzias dopingdopingensis further differs
from O. sarasinorum in having a deeper body (20.3–25.5
versus 13–15; Parenti, 2008) and from O. eversi in having
shorter preanal length (59.0–63.5 versus 63.6–68.5; Herder et

Fig. 2. Top: Oryzias dopingdopingensis, new species, MZB 23873, holotype, male, 32.7 mm standard length (SL). Bottom: MZB 23878, paratype,
female, 33.0 mm SL.
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al., 2012). Oryzias dopingdopingensis is also distinguished from

O. bonneorum, the other possible pelvic brooder, by fewer

dorsal-fin rays (8–9 versus 12–13) and shorter preanal length

(59.0–63.5 versus 64–65; Parenti, 2008). Compared with the

four lacustrine species of Oryzias in Lake Poso and Lake Tiu,

O. dopingdopingensis is distinguished by a deeper caudal

peduncle (10.2–11.4) from O. nigrimas (7.8–9.9), O. orthogna-

thus (8.3–9.6), and O. nebulosus (8–10; Kottelat, 1990a;

Parenti and Soeroto, 2004), and by more lateral scales (33–

36) from O. soerotoi (30–32; Mokodongan et al., 2014).

Oryzias dopingdopingensis further differs from O. nigrimas, O.

orthognathus, O. nebulosus, and O. soerotoi by having dark

brown blotches or bars on the lateral body (Kottelat, 1990a;

Parenti and Soeroto, 2004; Mokodongan et al., 2014). Oryzias

dopingdopingensis is distinguished from the three species of

the Oryzias woworae species group, i.e., O. woworae, O. wolasi,

and O. asinua, by the absence of a steel blue body coloration

and of brilliant red or orangish coloration in the dorsal and

ventral margins of the caudal peduncle (Parenti and Hadiaty,

2010; Parenti et al., 2013). In addition, O. dopingdopingensis

grows larger than O. woworae, O. wolasi, and O. asinua (SL up

to 35.8 mm versus 28.6 mm; Parenti and Hadiaty, 2010;

Fig. 3. Live adult male (Top) and
female (Bottom) of Oryzias doping-
dopingensis in the laboratory. (Pho-
tographs by N. Hashimoto).

Fig. 4. Displaying males of Oryzias
dopingdopingensis. (Photograph by
N. Hashimoto).
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Parenti et al., 2013). Oryzias dopingdopingensis is distin-

guished from O. celebensis by the absence of distinct black

stripes on the caudal fin membrane just above and below the

midline (Parenti, 2008). Oryzias dopingdopingensis further

differs from O. celebensis by having a larger eye diameter

(8.5–9.9 versus 7–8; Parenti, 2008).

Description.—Small, maximum size of specimens examined

35.8 mm SL. Body compressed laterally, slender, body depth

20.3–25.5 [24.8] SL. Mouth subterminal, lower and upper

jaws extend slightly beyond upper jaw. One to three irregular

rows of caniniform teeth on the upper and lower jaws. Males

with irregular external small conical teeth on the upper and

lower lips, especially at the corner of the mouth. Snout

moderate, length 8.0–9.9 [9.9]. Eyes moderate, diameter 8.5–

9.9 [9.4]. Orbit slightly projects beyond dorsal surface of

head. Head moderate, length 25.8–29.1 [27.5]. Dorsal surface

of head almost straight. Dorsal body profile gently arching

from head to dorsal-fin origin. Ventral body profile convex

from snout to anal-fin origin. No pronounced abdominal

concavity between pelvic fins and anal fin. Male with a short,

tubular urogenital papilla; females with a bilobed urogenital

papilla. Caudal peduncle depth 10.2–11.4 [11.3].

Scales of moderate size, cycloid, and deciduous; 33–36 [35]

along lateral midline. Dorsal-fin rays 8–9 [8], its origin over

vertebrae 21–22 [22]. Anal-fin rays 17–21 [18]; elongate and

filamentous in males, rounded in females. Pectoral-fin rays

10–11 [11]. Pelvic-fin rays 6. Caudal fin truncate, with

principal caudal-fin rays i,4/5,i [i,4/5,i]. Procurrent fin rays

5–7/6–7 [5/6]. Vertebrae 30–31 [31] (11–13 [13]þ17–19 [18]).

Fig. 5. Type locality of Oryzias dop-
ingdopingensis, Doping-doping Riv-
er, District Luwu Timur, Regency of
Wasuponda, Sulawesi Selatan.

Table 1. Morphometric and meristic data of Oryzias dopingdopingensis. Morphometric measurements are reported as a percentage of standard
length. Twenty-one paratypes (MZB 23874–23882, NSMT-P 132200–132204, RMNH.PISC.38454–38457, and USNM 432498) were examined. Data
for the paratypes are reported as a range. Mean includes holotype.

Character Holotype Paratypes Mean

Dorsal-fin rays 8 8–9 8.8
Anal-fin rays 18 17–21 18.8
Pelvic-fin rays 6 6 6.0
Pectoral-fin rays 11 10–11 10.9
Principal caudal-fin rays i,4/5,i i,4/5,i i,4/5,i
Procurrent caudal-fin rays 5/6 5–7/6–7 5.9/6.4
Vertebrae 31 (13þ18) 30–31 (11–13þ17–19) 30.8 (12.4þ18.4)
Scales in lateral series 35 33–36 34.7
Head length 27.5 25.8–29.1 27.2
Snout length 9.9 8.0–9.9 8.7
Eye diameter 9.4 8.5–9.9 9.2
Body depth 24.8 20.3–25.5 22.6
Predosal length 76.0 74.4–77.8 76.3
Preanal length 61.4 59.0–63.5 61.6
Dorsal-fin base length 9.4 7.7–10.9 9.4
Anal-fin base length 24.7 21.0–26.8 23.5
Caudal peduncle depth 11.3 10.2–11.4 10.8
Standard length (mm) 32.7 28.7–35.8 32.5
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Color in life.—Body translucent, light yellowish-silver (Fig. 3).

Belly and throat whitish. A dense row of gray-brown

chromatophores from the dorsal surface of the head to the

dorsal surface of the caudal peduncle. Dorsal and ventral

margins of the caudal fin slightly yellowish. The bodies of

breeding males become darker, and 5–8 diffuse black bars or

blotches appear along lateral midline (Fig. 4).

Color in alcohol.—Ground color light yellowish-gray, belly

and throat whitish. A dense row of gray-brown chromato-

phores from the dorsal surface of the head to the dorsal

surface of the caudal peduncle. Males with denser melano-

phores on lateral surface of the whole body and 5–8 diffuse

dark-brown bars or blotches along lateral midline. A mid-

lateral black line from the head to the base of the caudal fin.

No melanophores on interradial membranes of dorsal, anal,

and caudal fins.

Sexual dimorphism.—Males have elongated, filamentous

dorsal- and anal-fin rays, extending beyond the caudal-fin

base. Females have longer pelvic fins (13.2–14.8) than males

(11.0–12.8). Males are deeper bodied (23.1–25.5) than

females (20.3–22.3). Males and females differ in coloration

as described above.

Reproduction.—Our aquarium observations revealed that mat-

ing occurs by one male and one female. The male wraps his

dorsal and anal fins around the female, while the female releases

eggs, which are instantly fertilized by the male. Females are not

pelvic brooders; they carry fertilized eggs near the genital pore

for several hours and deposit them on submerged yarn. The size

of each fertilized egg is about 1.5 mm in diameter. Eggs hatch

after 11–13 days in a small thermocontrolled container (268C).

Body size of larvae is about 4.5 mm TL. Breeding males fight

each other and court females by displaying their bodies with

dark brown to black bars (Fig. 4).

Distribution and habitat.—Oryzias dopingdopingensis is currently

known only from the type locality, Doping-doping River in

central Sulawesi (Fig. 1). The Doping-doping River is a small

tributary of the Ussu River, located about 15 km southwest of

Lake Matano, a tectonic Malili Lake. Oryzias dopingdopingensis

inhabits the middle reaches of Doping-doping River, where

water currents are moderate and the substrates are sand and

gravel (Fig. 5). We could not find any Oryzias in other tributaries

Fig. 6. Bayesian inference phylogeny of Sulawesi adrianichthyids based on the partial ND2 sequences (907 bp). Numbers on branches are Bayesian
posterior probabilities (top) and maximum likelihood bootstrap values (bottom). Scale bar indicates the number of substitutions per site.
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of the Ussu River, suggesting that the distribution range of O.
dopingdopingensis is restricted. Nomorhamphus sp. was collected
together with O. dopingdopingensis.

Etymology.—The specific name, dopingdopingensis, denotes the
occurrence of this species in the Doping-doping River, the type
locality.

Phylogenetic relationships.—Two unique ND2 haplotypes
were detected from among the 20 individuals of O.
dopingdopingensis, in which 19 individuals shared the same
haplotype (Haplotype A; DDBJ accession number: LC361355)
and only one individual carried a different haplotype
(Haplotype B; LC361356).

The phylogeny based on partial ND2 sequences revealed
that Sulawesi adrianichthyids are monophyletic, which was
supported by Bayesian posterior probabilities (BPP) ¼ 1 and
ML bootstrap (MLB) ¼ 93% (Fig. 6). Within the Sulawesi
adrianichthyid group, six major clades were evident, each of
which was supported by BPP � 0.96 and MLB � 81%. The
two haplotypes of O. dopingdopingensis were both included in
a single clade (Clade 4), where they were found to be
monophyletic with O. sarasinorum, O. eversi, and Oryzias sp.
Sequences of one of the two ND2 haplotypes (Haplotype A)
completely matched with the ND2 sequences of two
individuals that had been collected from Doping-doping
River and deposited in DDBJ as Oryzias sp. by Mokodongan
and Yamahira (2015) under accession numbers LC051715
and LC051716. Malili lacustrine species of Oryzias formed
another monophyletic group (Clade 6).

DISCUSSION

Oryzias dopingdopingensis is the first riverine species of Oryzias
discovered from the Malili area, where only lacustrine species
have been reported (Kottelat, 1990b; Herder and Chapuis,
2010). The undescribed species in Mokodongan and Yama-
hira (2015; i.e., Oryzias sp. in Fig. 6) carries the same ND2
haplotype as that of O. dopingdopingensis in this study,
confirming that the species was O. dopingdopingensis. Herder
and Chapuis (2010) reported an Oryzias from a tributary of
Cerekang River, which also shares the estuarine region with
the Larona and Ussu rivers. They identified it as O. celebensis,
but detailed examinations are needed to conclude if it is O.
celebensis, because some individuals did not form a mono-
phyletic group with O. celebensis from southwestern Sulawesi
according to their 16S rRNA sequence analysis. It is possible
that this Oryzias was also O. dopingdopingensis or another
undescribed Oryzias.

All of the individuals of O. dopingdopingensis carried
distinct mitochondrial haplotypes from those of the Malili
lacustrine species, suggesting no hybridization between O.
dopingdopingensis and the lacustrine species. The estuarine
region shared by the Doping-doping and Larona rivers could
be a strong barrier for gene flow between O. dopingdopingensis
and the lacustrine species. However, another reason may be
required for how the riverine and lacustrine groups have not
mixed with each other within a single water system for more
than several million years (Mokodongan and Yamahira,
2015). One possibility is that the Malili Lake system and
Doping-doping-Ussu River system connected so recently that
the lacustrine and riverine species have not had a chance to
mix with each other. Analyses of nuclear DNA sequences are
necessary to further examine the population structures and
demographic history of these two distinct lineages.

Notably, O. dopingdopingensis formed a monophyletic
group with O. sarasinorum and O. eversi, both of which are
known to be pelvic brooders. Females of most adrianich-
thyids deposit eggs on submerged plants or other material
and lack parental care, but females of O. sarasinorum and O.
eversi carry an egg clutch with their pelvic fins until the eggs
hatch (Parenti, 2008; Herder et al., 2012). We found that
female O. dopingdopingensis deposit fertilized eggs soon after
spawning and exhibit no maternal care like other female
Oryzias. Our phylogeny revealed that O. dopingdopingensis is
the most basal species in that clade, suggesting that pelvic
brooding evolved in a common ancestor of O. sarasinorum
and O. eversi. Interestingly, pelvic brooding is known to have
also evolved in the distant clade consisting of two species of
Adrianichthys (A. oophorus and A. poptae). Robust phylogenet-
ic hypotheses of relationships among adrianichthyids will
provide a framework for studying the evolution of this
reproductive mode.

MATERIAL EXAMINED

Oryzias asinua: MZB 21464, 2, Indonesia, Sulawesi Tenggara,
District Asinua.

Oryzias bonneorum: MZB 15499, holotype, Indonesia, Sula-
wesi Tengah, Lake Lindu.

Oryzias celebensis: ZMA 112.585, lectotype, ZMA 123.748, 5
paralectotypes, MZB 2688, 4, MZB 5862, 3, Indonesia,
Sulawesi Selatan, Regency of Maros; ZMA 100.567, 8
paralectotypes, Indonesia, Sulawesi Selatan, Ujung Pandang.

Oryzias eversi: MZB 20780, holotype, MZB 20781, 1 paratype,
Indonesia, Sulawesi Selatan, District Rantepao.

Oryzias hadiatyae: MZB 18491, holotype, MZB 18503, 1
paratype, MZB 18504, 1 paratype, MZB 18505, 1 paratype,
MZB 18506, 1 paratype, Indonesia, Sulawesi Selatan, Lake
Masapi.

Oryzias marmoratus: MZB 2686, 7, MZB 2690, 1, Indonesia,
Sulawesi Selatan, Lake Lantoa; MZB 2695, 5, MZB 2697, 5,
Indonesia, Sulawesi Selatan, Lake Towuti.

Oryzias matanensis: MZB 21379, 1, Indonesia, Sulawesi
Selatan, Lake Matano.

Oryzias nebulosus: MZB 21381, 2, Indonesia, Sulawesi Tengah,
Lake Poso.

Oryzias nigrimas: MZB 5859, holotype, MZB 5872, 5 para-
types, Indonesia, Sulawesi Tengah, Lake Poso.

Oryzias orthognathus: MZB 5870, holotype, Indonesia, Sula-
wesi Tengah, Lake Poso.

Oryzias profundicola: MZB 5868, holotype, MZB 5861, 1
paratype, MZB 5866, 1 paratype, MZB 5867, 2 paratypes,
Indonesia, Sulawesi Selatan, Lake Towuti.

Oryzias sarasinorum: BMNH 1914.2.13.26–27, 2 syntypes,
ZMA 100.648, 1 syntype, Indonesia, Sulawesi Tengah, Lake
Lindu.

Oryzias soerotoi: MZB 21377, holotype, MZB 21378, 9
paratypes, NSMT-P 114680–114685, 6 paratypes, USNM
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409979, 6 paratypes, ZFMK 49943–49947, 5 paratypes,
Indonesia, Sulawesi Tengah, Lake Tiu.

Oryzias wolasi: MZB 21465, 2, Indonesia, Sulawesi Tenggara,
District Wolasi.

Oryzias woworae: MZB 21380, 1, Indonesia, Sulawesi Teng-
gara, Muna Island, District Parigi.
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