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Caridina maeklongensis, a new landlocked freshwater shrimp species 
(Crustacea: Decapoda: Atyidae) from the Mae Klong Basin, Thailand

Kongkit Macharoenboon, Varitsara Manonai & Ekgachai Jeratthitikul*

Abstract. A newly discovered landlocked shrimp, Caridina maeklongensis, new species, is described from the Mae 
Klong Basin, western Thailand. The morphology of the new species resembles C. sumatrensis, from which it differs 
in possessing a shorter rostrum with fewer dorsal teeth, a small number of very large-sized eggs, and a greatly 
reduced posteromedian projection on the distal end of the telson. The molecular evidence of the mitochondrial 
16S rRNA gene also supports the species status of the newly described species. This is the fifth endemic species 
of Caridina known from Thailand.
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INTRODUCTION

The freshwater shrimp genus Caridina is one of the most 
diverse genera in the family Atyidae, containing over 300 
described species worldwide (De Grave et al., 2008; De 
Grave & Fransen, 2011). They are detritivores that play a 
crucial ecological role in aquatic ecosystems by consuming 
and processing organic matter, thereby contributing to nutrient 
cycling and the health of the benthic environment (Hart, 
2001; Hart et al., 2003; Yam & Dudgeon, 2006; Budeba 
& Cowx, 2007). Based on their life histories, Caridina can 
be separated into landlocked and amphidromous species. 
In general, the amphidromous species produce numerous 
small-sized eggs, tolerate high salinity, and have a prolonged, 
planktotrophic larval stage in brackish waters of estuaries 
or the open sea, allowing for extensive dispersal ability. In 
contrast, the landlocked species produce a small number of 
large-sized eggs and remain near their parental freshwater 
habitat throughout their life cycle (Lai & Shy, 2009; Han 
et al., 2011; Bauer, 2013; Yatsuya et al., 2013; Soomro 
et al., 2020; Hamasaki et al., 2021; de Mazancourt et al., 
2021, 2023; Kawakami et al., 2023). Due to their direct or 
abbreviated larval development that limits dispersal ability, 
landlocked species are likely to settle in habitats close to or 
similar to those of their parents, leading to endemism (de 
Mazancourt et al., 2021; Hamasaki et al., 2021). Caridina 
panhai Macharoenboon, Sutcharit, Siriwut & Jeratthitikul, 
2023 is one example of a landlocked species. It was recently 

described from mainland Indochina, and is only known from 
the Middle Mekong Basin in Thailand (Macharoenboon et 
al., 2023). 

The taxonomy and phylogeny of Caridina has been widely 
studied in Southeast Asian countries, including Myanmar, 
Vietnam, Singapore, Malaysia, Indonesia, and the Philippines 
(e.g., Cai & Ng, 2000; Cai & Anker, 2004; Cai & Shokita, 
2006; Cai et al., 2007; von Rintelen & Cai, 2009; Do et al., 
2020). However, Caridina species in Thailand are still poorly 
understood. During a recent field survey in the Mae Klong 
Basin of western Thailand, we collected an unknown Caridina 
species from tributaries of the Khwae Yai and Khwae Noi 
rivers. Morphologically, it resembled C. sumatrensis De Man, 
1892. However, detailed morphological examination and the 
results of molecular analyses based on the mitochondrial 16S 
rRNA gene indicated that it constitutes a distinct species. 
Therefore, we propose it as a new species, and formally 
describe it herein as Caridina maeklongensis, new species.

MATERIAL AND METHODS

Specimen sampling. Specimens were collected using 
triangular dip nets from aquatic habitats within the Mae 
Klong Basin. The live habitus specimens were photographed 
in order to document body colouration using a small glass 
tank and a Nikon D5300 camera mounted with AF-S VR 
Micro-Nikkor 105 mm f/2.8G IF-ED Macro Lens, and 
then euthanised following the protocol described in Cooper 
(2011) before fixing in 95% (v/v) ethanol. All examined 
specimens including the type series were deposited in the 
Mahidol University Museum of Natural History (MUMNH), 
Department of Biology, Faculty of Science, Mahidol 
University, Thailand. 
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Morphological Study. Specimen examination was made 
using a ZEISS Stemi 305 stereomicroscope and an 
Olympus CH30 microscope. Some ovigerous females and 
males were dissected and used in morphological character 
measurement. Specimen measurement was undertaken with 
DinoCapture software v.2.0 using photographs taken from 
the digital eyepiece (Dino-Lite AM423X) attached to the 
stereomicroscope. Measurements for species description 
were taken from ovigerous females, with the exception of the 
first and second pleopods, which were obtained from males. 
Carapace length was measured from the postorbital margin 
to the posterior margin of the carapace. Rostrum length 
was measured from the postorbital margin to the tip of the 
rostrum. The size of eggs was measured from eye-developed 
eggs. All of the measurements are reported in millimetres 
(mm). Illustrations were prepared from microphotographs 
using Adobe Illustrator v.28.0. 

Taxonomic descriptions were made following the format of 
Richard & Clark (2014) and Klotz et al. (2021). The rostral 
formula was written as (postorbital teeth) + entire teeth on 
dorsal margin + subapical teeth (if any)/ventral teeth. The 
following abbreviations are used hereafter: CL, carapace 
length (mm); P1, first pereiopod; P2, second pereiopod; P3, 
third pereiopod; P5, fifth pereiopod; Pl1, first male pleopod; 
Pl2, second male pleopod.

Molecular study. Total genomic DNA was extracted from 
the abdominal muscle or from eggs (in case of holotype) 
using a DNA extraction kit for animal tissue (NucleoSpin 
Tissue Extraction Kit, Macherey-Nagel, Germany) following 
the standard procedure. Fragments of mitochondrial large 
ribosomal subunit rRNA gene (16S rRNA) were amplified by 
the set of primers 16Sar-Lmod and 16Sbmod (de Mazancourt 
et al., 2019), and used in phylogenetic analyses. Polymerase 
chain reaction (PCR) was performed using a T100™ thermal 
cycler (BIO-RAD) with a final reaction volume of 30 μL 
(15 μL EmeraldAmp GT PCR Master Mix, 1.5 μL each 
primer, 10 ng template DNA, and distilled water up to 30 
μL total volume). Thermal cycling was performed by initial 
denaturation at 94 °C for 3 min, followed by 35 cycles 
of 94 °C for 30 s, annealing at 52 °C for 60 s, extension 
at 72 °C for 90 s, and final extension at 72 °C for 5 min. 
Amplification of the PCR products was confirmed by 1.5% 
(w/v) agarose gel electrophoresis before purification using 
MEGAquick-spinTM Plus (Fragment DNA purification kit) 
and sequencing in both directions (forward and reverse) using 
an automated sequencer (ABI prism 3730XL). Contigs of 
forward and reverse strands were assembled using ClustalW 
as implemented in MEGA11 (Tamura et al., 2021), before 
being checked and corrected manually. All sequences of 
16S rRNA gene obtained in this study contained 516 bp 
after primer trimming. They were deposited in the GenBank 
Nucleotide sequence database under the accession numbers 
PQ041485–PQ041493. 

The sequences were aligned using MEGA11. The final 
aligned dataset for phylogenetic analyses included 524 bp of 
40 16S rRNA sequences. In addition to seven sequences of 

the new species, sequences of presumed close morphological 
relatives, such as C. sumatrensis (two newly obtained in this 
study), C. cf. babaulti Bouvier, 1918, C. weberi De Man, 
1892, and C. pristis Roux, 1931 were included (De Man, 
1892; Bouvier, 1918; Roux, 1931; Pandya & Richard, 2019; 
de Mazancourt et al., 2020). Furthermore, 15 sequences of 
representative Caridina from other species groups and five 
sequences of Neocaridina were included specifically to test 
the monophyly of the new species and related taxa. Seven 
sequences from the genera Atya, Atyopsis, and Atyoida 
were employed as an outgroup. The collection localities and 
GenBank accession numbers for each nominal species used 
in the phylogenetic analyses are listed in Table 1.

Phylogenetic trees were reconstructed using the maximum 
likelihood (ML) and Bayesian inference (BI) methods via 
the online CIPRES Science Gateway (Miller et al., 2010). 
The best-fit substitution model was determined using 
PartitionFinder2 v.2.3.4 (Lanfear et al., 2017) with a heuristic 
search algorithm under the Akaike Information Criterion 
(AICc). The program suggested the GTR+I+G model as 
the best-fit model, therefore it was applied in all analyses. 
The ML tree was estimated in IQ-TREE 2.2.2.7 (Minh 
et al., 2020) with 10,000 replicates of ultrafast bootstrap 
approximation to assess topology bootstrap support (BS). 
The BI tree was reconstructed in MrBayes 3.2.7 (Ronquist 
et al., 2012) using the Markov chain Monte Carlo technique 
(MCMC) by running for 10 million generations, and with a 
random starting tree. The resultant trees were sampled every 
1,000 generations and the values were used to estimate the 
consensus tree topology, bipartition posterior probability 
(bpp), and branch lengths, after discarding the first 25% of 
the obtained trees as burn-in. The average effective sample 
size (ESS) from the MCMC analysis was >200 for all 
parameters. The resulting tree was examined and edited using 
FigTree v.1.4.3 (http://tree.bio.ed.ac.uk/software/figtree/, 
accessed on February 28, 2023). A clade was considered well 
supported if the ultrafast BS was ≥95% and the Bayesian 
bpp was ≥0.95 (San Mauro & Agorreta, 2010; Hoang et al., 
2018). Moreover, genetic distances were calculated using the 
uncorrected p-distance method in MEGA11. Gap positions 
introduced during sequence alignment were excluded from 
the calculations.

RESULTS

Molecular phylogenies and genetic distance. Both ML 
and BI analyses resulted in identical tree topologies; 
therefore, only the ML tree is presented in Figure 1. The 
genus Caridina was not recovered as a monophyletic group. 
Instead, it formed a paraphyletic group containing a clade of 
Neocaridina species within it, when using Atyopsis, Atyoida, 
and Atya as outgroup. Specimens of the new species were 
recovered as a clade with strong support from both ML and 
BI analyses (BS = 100%, bpp = 0.99), and it was placed as a 
sister taxon to C. sumatrensis, but with partial support from 
only the BI analysis (BS = 86%, bpp = 0.99). The clade of 
the new species + C. sumatrensis was subsequently grouped 
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Table 1. List of samples and GenBank accession numbers used in the phylogenetic analyses of mitochondrial 16S rRNA gene.

Taxon Locality Voucher ID GenBank 
accession Source

Ingroups

Caridina maeklongensis, new species Thailand: 
Kanchanaburi, Sai 
Yok Yai Waterfall

MUMNH-CAR064-9 PQ041485 This study

MUMNH-CAR064-4 PQ041486 This study

MUMNH-CAR064-7 PQ041487 This study

Thailand: 
Kanchanaburi, Mae 

Phlu Stream

MUMNH-CAR062-1 PQ041488 This study

MUMNH-CAR062-2 PQ041489 This study

Thailand: 
Kanchanaburi, 

Huai Mae Khamin

MUMNH-CAR063-1 PQ041490 This study

MUMNH-CAR063-2 PQ041491 This study

Caridina sumatrensis Thailand: 
Ratchaburi, Mae 

Klong River

MUMNH-CAR054-1 PQ041492 This study

MUMNH-CAR055-2 PQ041493 This study

Malaysia ZMB:29491 FN995360 von Rintelen et al. (2012)

Caridina cf. babaulti India: West Bengal ZMB 30757-1 MN399172 Klotz et al. (2019)

Caridina pristis Sri Lanka: 
Pussellawa

2301SL AY708114 Bossuyt et al. (2004)

Caridina weberi Solomon Islands: 
Kolombangara 

Island

CA1516 MT303920 de Mazancourt et al. (2020)

Caridina gueryi Indonesia: 
Sulawesi

CA1161 KY350241 de Mazancourt et al. (2017)

Caridina longicarpus New Caledonia CA1557 MK189892 de Mazancourt et al. (2019)

Caridina turipi Solomon Islands: 
Choiseul Island, 

Turipi River

MNHN–IU–2014–20876 MT303911 de Mazancourt et al. (2020)

Caridina panhai Thailand: Sakon 
Nakhon

MUMNH-CAR507-F1 OQ092406 Macharoenboon et al. 
(2023)

Caridina propinqua Sri Lanka: 
Rathgama Lake

2309SL AY708117 Bossuyt et al. (2004)

Caridina brachydactyla Indonesia CA1131 MH497502 de Mazancourt et al. (2019)

Caridina gracilipes Borneo CA1673 MH497535 de Mazancourt et al. (2018)

Caridina gracilirostris Australia CA1678 MT303887 de Mazancourt et al. (2020)

Caridina neglecta Solomon Island: 
Vella Lavella

CA1703 MT303889 de Mazancourt et al. (2020)

Caridina lanceifrons China: Hainan isolate_65 MT446450 Xu et al. (2020)

Caridina typus Seychelles MEFGL_CT_Sey01 KY069374 Bernardes et al. (2017)

Malaysia: 
Langkawi

ZMB: 29489 (MY_405) MN399191 Klotz et al. (2019)

Caridina zhujiangensis China: Dong’ao 
Island

isolate_22 MT446448 Xu et al. (2020)

Caridina villadolidi Philippines: 
Mindoro

ZMBunid1227 KY436222 Bernardes et al. (2017)

Caridina namdat Vietnam: Nam Dat ZMB 30341-4 MZ484398 Do et al. (2021a)
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Taxon Locality Voucher ID GenBank 
accession Source

Neocaridina ketagalan Taiwan: Taipei NCd4 AB300167 Shih & Cai (2007)

Neocaridina denticulata Taiwan: Kinmen NCd1 AB300173 Shih & Cai (2007)

Neocaridina saccam Taiwan: Taipei NCd9 AB300169 Shih & Cai (2007)

Neocaridina palmata Vietnam: Cao 
Bang,

ZMB 30256 MT526825 Do et al. (2020)

Neocaridina spinosa China: Fujian, NCo1 AB300174 Shih & Cai (2007)

Outgroups

Atya innocous Puerto Rico: Rio 
Espiritu Santo

GU-EL1 EF489987 Page et al. (2008)

Atya scabra Panama: Rio 
Guarumo

HU-510 EF489985 Page et al. (2008)

Atyoida bisulcata Hawaiian Island: 
Waiau Stream

GU755 DQ681278 Page et al. (2007)

Atyoida chacei Palau: Babeldaob CA1858 PP455330 de Mazancourt et al. (2024)

Atyoida pilipes French Polynesia: 
Putoa Falls

GU991 DQ681279 Page et al. (2007)

Atyopsis moluccensis Petshop in 
Germany

KZ222 DQ681281 Page et al. (2007)

Atyopsis spinipes Solomon Island: 
Tinahula

GU877 DQ681282 Page et al. (2007)

with Caridina cf. babaulti, although with moderate support 
(BS = 93%, bpp = 0.92), and then with Caridina pristis with 
high support (BS = 97%, bpp = 1).

The uncorrected p-distances between 16S rRNA gene 
sequences among Caridina species varied from 4.83 to 
17.37%, with an average of 12.42% (Table 2). The new 
species showed the closest genetic relationship to Caridina 
cf. babaulti, with a sequence divergence of 4.83%, while 
it differed from C. sumatrensis by 5.35%. The intraspecific 
divergence within the new species was 0.54%, while within 
C. sumatrensis was 1.16%.

SYSTEMATICS

Family Atyidae De Haan, 1849

Genus Caridina H. Milne Edwards, 1837

Caridina maeklongensis, new species
(Figs. 2, 3, 4A–D)

Type materials. Holotype, ovigerous female (CL 3.44 mm; 
Fig. 2A) (MUMNH-CAR064-9), Sai Yok Yai Waterfall, 
Sai Yok District, Kanchanaburi Province, Thailand, 
14.4363°N, 98.8516°E, coll. E. Jeratthitikul, W. Siriwut 
& K. Macharoenboon, 25 June 2019; Paratypes, 7 females 
(CL 3.17–3.53 mm)(MUMNH-CAR064-1, CAR064-7, 
CAR064-10, CAR064-13, and CAR064-15); 4 males (CL 

2.87–3.25 mm) (MUMNH-CAR064-2 to CAR064-5), same 
collection data as for the holotype; 2 females (CL 3.55–3.97 
mm) (MUMNH-CAR062-1 and CAR062-2), Mae Plu 
Stream, Si Sawat District, Kanchanaburi Province, Thailand, 
14.8043°N, 98.1822°E, coll. E. Jeratthitikul, W. Siriwut & 
K. Macharoenboon, 25 June 2019.

Non-type materials. 13 females (CL 3.08–3.88 mm), 1 
male (CL 2.76 mm)(MUMNH-CAR060), Phu Nong Pling 
Wetland, Thong Pha Phum District, Kanchanaburi Province, 
Thailand, 14.6278°N, 98.6073°E, coll. E. Jeratthitikul, W. 
Siriwut & K. Macharoenboon, 25 June 2019; 16 females 
(CL 3.20–4.16 mm)(MUMNH-CAR061), U-long Stream, 
Thong Pha Phum District, Kanchanaburi Province, Thailand, 
14.7836°N, 98.6711°E, coll. E. Jeratthitikul, W. Siriwut & 
K. Macharoenboon, 25 June 2019; 8 females (CL 3.60–4.24 
mm), 3 males (CL 3.13–3.25 mm)(MUMNH-CAR062), 
Mae Plu Stream, Si Sawat District, Kanchanaburi Province, 
Thailand, 14.8043°N, 98.1822°E, coll. E. Jeratthitikul, W. 
Siriwut & K. Macharoenboon, 25 June 2019; 6 females (CL 
2.96–3.49 mm) (MUMNH-CAR063), Huai Mae Khamin 
Waterfall, Si Sawat District, Kanchanaburi Province, 
Thailand, 14.6380°N, 98.9866°E, coll. E. Jeratthitikul, W. 
Siriwut & K. Macharoenboon, 25 June 2019; 5 females 
(CL 2.96–3.49 mm)(MUMNH-CAR064), Sai Yok Yai 
Waterfall, Sai Yok District, Kanchanaburi Province, Thailand, 
14.4363°N, 98.8516°E, coll. E. Jeratthitikul, W. Siriwut & 
K. Macharoenboon, 25 June 2019; 4 females (CL 3.28–4.01 
mm), 1 male (CL 2.61 mm)(MUMNH-CAR065), Khayeng 
Stream, Thong Pha Phum District, Kanchanaburi Province, 
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Fig. 1. Phylogenetic tree of Caridina and outgroups generated from maximum likelihood (ML) in IQ-TREE based on 524 bp of mitochondrial 
16S rRNA gene. The numbers above the branches represent bootstrap values (BS) from ML analysis and bipartition posterior probability 
(bpp) from Bayesian inference analysis (BI), and are shown as ML/BI. The scale bar indicates the substitution rate.

Thailand, 14.6330°N, 98.5684°E, coll. E. Jeratthitikul, W. 
Siriwut & K. Macharoenboon, 25 June 2019.

Description. Cephalothorax and cephalic appendage. CL 
3.17–3.97 mm (median = 3.44 mm, n = 7), width 2.12–3.06 
mm (median = 2.47 mm, n = 7). Rostrum with basal ridge, 
slightly or moderately bent down, frequently reaching near 
the end of second segment of antennular peduncle, 0.38–0.54 
(median = 0.46, n = 7) times as long as CL (Fig. 2A, B). 
Rostral formula based on seven individuals: (3–4) + 9–14 
/ 1–4. Antennal spine placed below inferior orbital angle. 
Pterygostomian margin subrectangular. Eye well-developed, 
anterior end reaching to 0.48–0.70 (median = 0.55, n = 7) of 
the first segment of antennular peduncle. Antennular peduncle 
0.47–0.59 (median = 0.55, n = 7) times as long as carapace, 
first segment 1.63–2.47 (median = 1.80, n = 7) times as long as 
second segment, second segment 1.03–1.47 (median = 1.30, 
n = 7) times as long as third segment. Tooth on distolateral 

margin of first segment of antennular peduncle prominent 
(Fig. 2D). Stylocerite reaching to 0.54–0.77 (median = 0.65, 
n = 7) of first segment of antennular peduncle. Scaphocerite 
2.49–2.69 (median = 2.63, n = 7) times as long as wide, 
distal margin with short plumose setae.

Branchial formula. Podobranch on second maxilliped well-
developed. Third maxilliped possesses one small and one 
large arthrobranch. Pleurobranchs present on all pereopods. 
Third maxilliped with epipod (Fig. 2E). Ultimate segment 
of endopod with a row of strong spinules at proximal ⅔ of 
posterior margin, ending with one large claw, 5–6 spiniform 
setae on distal ⅓ of posterior margin, 0.95–1.04 (median 
1.00, n=7) times as long as penultimate segment. Exopod 
long and slender, with a tuft of long setae at tip.

Pereopods. Epipod present on first four pereopods. Chelae 
of first and second pereopods well-developed (Fig. 3A, B). 
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Fig. 2. Caridina maeklongensis, new species. A, ovigerous female; B, cephalothorax and cephalic appendages; C, scaphocerite; D, antennular 
peduncle; E, third maxilliped; F second maxilliped; G, first maxilliped; H, maxilla; I, maxillula; J, mandible; K, telson; L, distal end 
of telson; M, uropodal diaeresis; N, preanal carina. Drawings were made from holotype female, MUMNH-CAR064-9 (A) and paratype 
female, MUMNH-CAR064-7 (B–L). Scale bars: A, B = 1 mm; C–H, M = 0.5 mm; I–K, N = 0.2 mm; L = 0.1 mm.
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Fig. 3. Caridina maeklongensis, new species. A, first pereopod; B, second pereopod; C, third pereopod; D, dactylus of third pereopod; E, 
fifth pereopod; F, dactylus of fifth pereopod; G, male first pleopod; H, endopod of male first pleopod; I, male second pleopod; J, appendix 
masculina and appendix interna of male second pleopod. Drawings were made from paratype female, MUMNH-CAR064-7 (A–F) and 
paratype male, MUMNH-CAR064-4 (G–J). Scale bars: D, F, J = 0.1 mm; A–C, E, G–I = 0.5 mm.

First pereopod short (Fig. 3A); chela 1.63–2.35 (median = 
1.98, n = 6) times as long as wide, 1.09–1.53 (median = 1.26, 
n = 6) times as long as carpus; tips of fingers rounded, with 
tuft of setae near tip; dactylus 0.98–1.27 (median = 1.05, 
n = 6) times as long as palm; carpus excavated distally, 
1.52–2.26 (median = 1.74, n = 6) times as long as wide, 
0.88–1.02 (median = 0.98, n = 6) times as long as merus; 
merus 2.33–3.04 (median = 2.78, n = 6) times as long as wide, 
1.31–2.16 (median = 1.72, n = 6) times as long as ischium.

Second pereopod more slender than first pereopod (Fig. 3B); 
chela long, 2.40–3.56 (median = 2.83, n = 6) times as long 
as wide, 0.72–0.78 (median = 0.74, n = 6) times as long 
as carpus, tips of fingers round, with tuft of setae near tip; 
dactylus 1.19–1.66 (median = 1.52, n = 6) times as long 
as palm; carpus slender, 4.57–6.09 (median = 5.10, n = 6) 
times as long as wide, 1.10–1.27 (median = 1.14, n = 6) 
times as long as merus; merus 4.06–5.93 (median = 5.31, 
n = 6) times as long as wide, 1.52–1.80 (median = 1.63, n 
= 6) times as long as ischium. 

Third pereopod not sexually dimorphic (Fig. 3C); dactylus 
with 5–7 spiniform setae on flexor margin (Fig. 3D), 
2.97–3.41 (median = 3.20, n = 6) times as long as wide 
(including terminal claw), terminating with one large claw; 

propodus with numerous spiniform setae on lateral and 
posterior margin, 8.36–10.82 (median = 9.35, n = 6) times as 
long as wide, 3.55–4.42 (median 4.05, n = 6) times as long 
as dactylus; carpus with 2–4 spiniform setae on posterior 
margin of outer surface, the distal seta largest, the other setae 
minute, 4.47–6.05 (median = 4.81, n = 6) times as long as 
wide, 0.59–0.70 (median = 0.63, n = 6) times as long as 
propodus; merus with three large spiniform setae on posterior 
margin of outer surface, 6.16–6.80 (median = 6.50, n = 6) 
times as long as wide, 1.89–2.27 (median = 1.99, n = 6) 
times as long as carpus; ischium with one spiniform seta. 

Fifth pereopod slender (Fig. 3E); dactylus with 24–38 
spiniform setae on flexor margin (Fig. 3F), 3.40–3.70 (median 
= 3.65, n = 5) times as long as wide (including terminal claw), 
terminating with one large claw; propodus with numerous 
spiniform setae on posterior margin, 10.61–14.51 (median 
= 13.43, n = 5) times as long as wide, 3.66–4.71 (median 
= 4.11, n = 5) times as long as dactylus; carpus with 2–3 
(mode = 3, n = 5) spiniform setae on posterior margin of 
outer surface, the distal seta largest, the other setae minute, 
4.19–4.89 (median = 4.37, n = 5) times as long as wide, 
0.45–0.50 (median = 0.49, n = 5) times as long as propodus; 
merus with two large setae on posterior margin of outer 
surface, 5.73–7.23 (median = 6.35, n = 5) times as long as 
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Fig. 4. Living habitus specimens of Caridina species from the Mae Klong Basin. A–D, Caridina maeklongensis, new species: A, paratype 
male, MUMNH-CAR064-4; B, paratype female, MUMNH-CAR064-1; C, paratype female, MUMNH-CAR064-15; and D, paratype female, 
MUMNH-CAR064-13. E, F, C. sumatrensis: E, male, MUMNH-CAR706-P2; and F, female, MUMNH-CAR706-P1.

wide, 1.54–1.64 (median = 1.59, n = 5) times as long as 
carpus; ischium without spiniform setae.

Pleopods (n = 4). Endopod of male first pleopod subtriangular 
(Fig. 3G, H), wider proximally, 2.05–2.56 (median = 2.21, 
n = 4) times as long as width, 0.38–0.48 (median = 0.43, n 
= 4) times exopod length, with elongated appendix interna, 
emerged near the tip. Appendix masculina of second male 
pleopod rod-shaped (Fig. 3I, n = 4), with numerous setae, 
0.70–0.73 (median = 0.71, n = 4) times as long as endopod 
(including distal setae). Appendix interna slender, reaching 
0.69–0.76 (median = 0.7, n = 4) times of appendix masculina 
length (Fig. 3J).

Abdomen. Sixth abdominal somite 0.44–0.52 (median 
= 0.48, n = 7) times carapace length, 1.13–1.48 (median 
= 1.29, n = 7) times as long as fifth somite, 0.76–0.93 
(median = 0.84, n = 7) times as long as telson (Fig. 2A). 
Telson 2.33–2.79 (median = 2.60, n = 7) times as long as 
wide, with 3–4 pairs of dorsal spiniform setae and one pair 
of dorsolateral spiniform setae (Fig. 2K). Distal margin of 
telson subtriangular, posteromedian projection absent or 
greatly reduced, with 6–8 moveable plumose setae that are 
subequal in length (Fig. 2L). Uropodal diaeresis with 13–19 
short moveable spiniform setae (Fig. 2M). Preanal carina 
subtriangular, with a few setae, without a spine (Fig. 2N). 

Eggs. Ovigerous females with few eggs (25–35 eggs per 
individual; n = 3). Size of eye-developed eggs 0.82–0.93 × 
0.51–0.60 mm (n = 30). 

Colour in life. Female and male shrimps exhibit distinct 
colouration. Male body is translucent, decorated with 
scattered small dark spots (Fig. 4A). Colour of female shrimps 
is variable, as dark blue, copper, or brown (Fig. 4B–D). 
Rostrum is yellowish-orange. Cephalic region is decorated 
with gold, orange, and brown stripes. Each abdominal somite 
furnished dorsally with conspicuous yellow-orange bands. 
Eggs are dark brown to dark orange. 

Distribution and habitat. Based on the present study, the 
distribution range of the new species is limited to the upper 
part of the Mae Klong Basin in western Thailand (Fig. 5). 
They are commonly found in aquatic vegetation near stream 
banks or ponds located near waterfalls or headwaters. 

Etymology. The specific name is from its type locality, the 
Mae Klong Basin.

Remarks. The phylogenetic tree suggests a sister relationship 
between the new species and C. sumatrensis (Fig. 1). These 
two species resemble each other in having similar P1 and P2, 
and appendix interna on the endopod of the first pleopod in 
males. However, they can be distinguished by the following 
diagnostic features (a comparison of key characters among 
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species is presented in Table 3). The rostrum of the new 
species is relatively shorter when compared to C. sumatrensis 
(reaching near the end of second segment of antennular 
peduncle vs reaching near the end of antennular peduncle). 
The rostral teeth of the new species are fewer than those of 
C. sumatrensis, including the dorsal teeth (9–14 vs 12–17), 
the ventral teeth (1–4 vs 3–6), and the postorbital teeth 
(3–4 vs 4–6). The new species possesses a greatly reduced 
or absent posteromedian projection on the distal end of 
the telson, whereas this character is well-developed in C. 
sumatrensis. Lastly, eggs of the new species are much larger 
than C. sumatrensis (0.82–0.93 × 0.51–0.60 mm vs 0.41–0.46 
× 0.24–0.29) (De Man, 1892; Cai et al., 2007; this study).

The morphology of the new species is also similar to that 
of C. weberi (see summary in Table 3). However, it differs 
from C. weberi in several characteristics. The rostrum of 
the new species is relatively longer than that of C. weberi 
(reaching to base or around the middle of second segment 
of antennular peduncle vs reaching to base or near middle 
of second segment of antennular peduncle). The dorsal teeth 
are fewer in the new species (9–14 vs 11–23 in C. weberi). 
However, the number of ventral teeth shows considerable 
overlap between the two species (1–4 vs 2–5 in C. weberi), 
and the new species possesses a larger number of postorbital 
teeth compared to C. weberi (3–4 vs 0–2). The new species 
has a shorter antennular peduncle than that of C. weberi (0.47–
0.53 as long as CL vs 0.64 as long as CL). It also possesses 
a stouter P5 dactylus (3.40–3.70 as long as wide vs 3.9–5.2 
as long as wide in C. weberi), but contains fewer spiniform 
setae (24–38 vs 47–66 in C. weberi). The characteristics 
of the distal end of the telson also differ between the new 
species and C. weberi. In the new species, the distal end of 
the telson is subtriangular in shape (vs rounded in C. weberi), 
it possesses a greatly reduced or absent posteromedian 
projection (vs well-developed in C. weberi), and has fewer 
spiniform setae (6–8 vs 6–11 in C. weberi). Furthermore, the 
size of the eggs in the new species is much larger than those 
in C. weberi (0.82–0.93 × 0.51–0.60 mm vs 0.35–0.42 × 
0.19–0.25 mm) (De Man, 1892; de Mazancourt et al., 2020). 
Additionally, the distributions of these two species do not 
overlap. Caridina weberi is distributed in Indonesia (Sumba, 
Halmahera), Papua New Guinea, and the Solomon Islands 
(de Mazancourt et al., 2020), while the new species occurs 
only in the Mae Klong Basin in mainland Southeast Asia. 
Moreover, the distant phylogenetic placement (Fig. 1), and 
high genetic divergence (12.04%; Table 2), strongly support 
the conclusion that they are distinct species.

In terms of genetic divergence, the new species showed the 
closest divergence to the sequence identified as C. cf. babaulti. 
This sequence was retrieved from the GenBank database 
(MN399172). It has been used in a previous study and was 
stated to have been collected from West Bengal, India (Klotz 
et al., 2019). Caridina babaulti was originally described from 
Central India (Bouvier, 1918). Its distribution range covers 
the areas of Central, Western, and Southern India (Pandya 
& Richard, 2019). It was recently recorded as an introduced 
ornamental pet that can establish populations in open waters 
in Europe (Maciaszek et al., 2021). Morphologically, the C
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Fig. 5. Map of the Mae Klong Basin showing sampling localities 
of Caridina maeklongensis, new species (black circles) and C. 
sumatrensis (grey circle), and the localities where both species 
were absent (white circles).

new species shared a few characteristics with C. babaulti, 
including the absence of a posteromedian projection and the 
number of spinules on the uropodial diaeresis. Both species 
carry large-sized eggs (0.82–0.93 × 0.51–0.60 mm in the 
new species vs 0.9–1.0 × 0.50–0.62 mm in C. babaulti), and 
are characterised as landlocked species (Pandya & Richard, 
2019, de Mazancourt et al., 2021, 2023; Hamasaki et al., 
2021). However, the new species differs from C. babaulti by 
having a shorter rostrum (reaching near the end of second 
segment of antennular peduncle vs reaching to middle of 
third segment antennular peduncle in C. babaulti), fewer 
dorsal teeth (9–14 vs 14–25 in C. babaulti), stouter P1 chelae 
(1.63–2.35 vs 2.2–2.6 as long as wide in C. babaulti), fewer 
spiniform setae on P3 dactylus (5–7 vs 7–10 in C. babaulti), 
fewer spiniform setae on P5 dactylus (24–38 vs 30–45 in C. 
babaulti), and subtriangular distal end of telson (vs rounded 
in C. babaulti) (Bouvier, 1918; Pandya & Richard, 2019).

Caridina sumatrensis De Man, 1892
(Figure 4E, F, 6)

Caridina weberi var. sumatrensis De Man, 1892: 375, pl. 22, fig. 
23g, Type locality: Deli, Sumatra, Indonesia, Type material: 
Lectotype, ZMA De 102603, ovigerous female (CL 5.3 mm) 
(designated by Cai & Naiyanetr, 2024). Kemp, 1918a: 99; 
Pillai, 1964: 43.

Caridina weberi sumatrensis – Bouvier, 1904: 132; Bouvier, 
1905: 75, 83; Kemp, 1918b: 292, Bouvier, 1925: 247, fig. 567; 
Johnson, 1961: 46; Kazmi et al., 2002.

Caridina sumatrensis – Wowor et al., 2004: 343, fig. 6p, q; Cai 
& Shokita, 2006: 246, fig. 6C–F; Cai et al., 2007: 285, fig. 7; 
Cai & Naiyanetr, 2024: 774, fig. 2, 3.

Materials examined. 9 females (CL 3.91–4.49 mm), 3 
males (CL 2.51–2.94 mm)(MUMNH-CAR053, used for 
measurement in description), Mae Klong River, Tha Maka 
District, Kanchanaburi Province, Thailand, 13.8679°N, 
99.8167°E, coll. W. Siriwut & W. Manonai, 19 April 2019; 
1 female (CL 4.10 mm)(MUMNH-CAR054), Mae Klong 
River, Photharam District, Ratchaburi Province, Thailand, 
13.6318°N, 99.8162°E, coll. W. Siriwut & W. Manonai, 
19 April 2019; 4 females (CL 3.29–4.21 mm)(MUMNH-
CAR055), Mae Klong River, Photharam District, Ratchaburi 
Province, Thailand, 13.7152°N, 99.8492°E, coll. W. Siriwut 
& W. Manonai, 19 April 2019; 3 females (CL 3.73–4.29 
mm)(MUMNH-CAR056), Mae Klong River, Photharam 
District, Ratchaburi Province, Thailand, 13.7393°N, 
99.8420°E, coll. W. Siriwut & W. Manonai, 19 April 2019; 
4 females (CL 3.57–4.08 mm) (used for measurement 
in description); 4 males (CL 2.41–2.93 mm) (MUMNH-
CAR706, used for measurement in description), Klong 
Bang Tanod River, Photharam District, Ratchaburi Province, 
Thailand, 13.6537°N, 99.8116°E, coll. E. Jeratthitikul & K. 
Macharoenboon, 8 August 2019.

Description. Cephalothorax and cephalic appendage. 
CL 3.57–4.60 mm (median = 4.08 mm, n = 13), width 
2.65–3.48 mm (median = 2.92 mm, n = 13). Rostrum with 
basal ridge, slightly bent down, frequently reaching near the 
end of antennular peduncle (at least reaching beyond the 
end of second segment of antennular peduncle), 0.50–0.60 

(median = 0.55, n = 13) times as long as CL (Fig 6A, B). 
Rostral formula based on 13 individuals: (4–6) + 17–21 / 
3–6. Antennal spine placed below inferior orbital angle. 
Pterygostomian margin subrectangular. Eye well-developed, 
anterior end reaching to 0.59–0.84 (median = 0.71, n = 13) 
of first segment of antennular peduncle. Antennular peduncle 
0.46–0.55 (median = 0.51, n = 13) times as long as carapace, 
first segment 1.60–2.15 (median = 1.80, n = 13) times as 
long as second segment, second segment 1.03–1.33 (median 
= 1.16, n = 13) times as long as third segment. Tooth on 
distolateral margin of first segment of antennular peduncle 
prominent. Stylocerite reaching to 0.59–0.74 (median = 0.70, 
n = 13) of first segment of antennular peduncle. Scaphocerite 
2.50–2.97 (median = 2.75, n = 13) times as long as wide, 
distal margin with short plumose setae.

Branchial formula. Podobranch on second maxilliped well-
developed. Third maxilliped possesses one small and one 
large arthrobranch. Pleurobranchs present on all pereopods. 
Third maxilliped with epipod. Ultimate segment of endopod 
with a row of strong spinules at proximal ⅔ of posterior 
margin, ending with one large claw, 5–7 spiniform setae on 
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Fig. 6. Caridina sumatrensis De Man, 1892. A, ovigerous female; B, cephalothorax and cephalic appendage; C, scaphocerite; D, antennular 
peduncle; E, first pereopod; F, second pereopod; G, third pereopod; H, dactylus of third pereopod; I, fifth pereopod; J, dactylus of fifth 
pereopod; K, telson; L, distal end of telson; M, uropodal dieresis; N, preanal carina; O, male first pleopod; P, endopod of male first 
pleopod; Q, male second pleopod; R, appendix masculina of male second pleopod. Drawings were made from ovigerous female, MUMNH-
CAR706-P1 (A–M) and male, MUMNH-CAR706-P2 (O–R) collected from the Mae Klong Basin, Thailand. Scale bars: A, B, E, F, G, 
I, K = 1 mm; C, D, M, O, Q = 0.5 mm; H, J, L, N, P, R = 0.25 mm.
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distal ⅓ of posterior margin, 0.74–0.91 (median = 0.83, n 
= 10) times as long as penultimate segment. Exopod long 
and slender, with a tuft of long setae at tip.

Pereopods. Epipod present on first four pereopods. Chelae 
of first and second pereopods well-developed (Fig. 6E, F). 

First pereopod short (Fig. 6E); chela 2.11–2.66 (median = 
2.18, n = 11) times as long as wide, 1.31–1.62 (median = 
1.48, n = 11) times as long as carpus; tips of fingers rounded, 
with tuft of setae near tip; dactylus 0.91–1.26 (median 
= 1.07, n = 11) times as long as palm; carpus excavated 
distally, 1.40–1.83 (median = 1.67, n = 11) times as long 
as wide, 0.78–1.10 (median = 0.96, n = 11) times as long 
as merus; merus 2.44–2.93 (median = 2.62, n = 11) times 
as long as wide, 1.15–2.14 (median = 1.84, n = 11) times 
as long as ischium.

Second pereopod more slender than first pereopod (Fig. 
6F); chela long, 2.71–3.40 (median = 2.84, n = 11) times 
as long as wide, 0.65–0.87 (median = 0.74, n = 11) times 
as long as carpus, tips of fingers round, with tuft of setae 
near tip; dactylus 1.17–2.20 (median = 1.80, n = 11) times 
as long as palm; carpus slender, 4.63–6.69 (median = 5.72, 
n = 11) times as long as wide, 0.43–0.75 (median = 0.54, 
n = 11) times as long as merus; merus 5.00–7.41 (median 
= 5.83, n = 11) times as long as wide, 1.24–2.15 (median 
= 1.54, n = 11) times as long as ischium.

Third pereopod not sexually dimorphic (Fig. 6G); dactylus 
with 4–6 spiniform setae on flexor margin (Fig. 6H), 
2.23–3.13 (median = 2.65, n = 9) times as long as wide 
(including terminal claw), terminating with one large claw; 
propodus with numerous spiniform setae on lateral and 
posterior margin, 8.49–11.53 (median = 9.71, n = 9) times 
as long as wide, 4.34–5.67 (median = 4.50, n = 9) times 
as long as dactylus; carpus with 3–5 spiniform setae on 
posterior margin of outer surface, the distal seta largest, the 
other setae minute, 4.13–5.36 (median = 4.69, n = 9) times 
as long as wide, 0.50–0.69 (median = 0.66, n = 9) times as 
long as propodus; merus with 4–5 large spiniform setae on 
posterior margin of outer surface, 6.25–6.96 (median = 6.67, 
n = 9) times as long as wide, 1.88–2.26 (median = 2.09, n = 
9) times as long as carpus; ischium with one spiniform seta.

Fifth pereopod slender (Fig. 6I); dactylus with 32–43 
spiniform setae on flexor margin (Fig. 6J, n = 9), 2.76–3.96 
(median = 3.41, n = 9) times as long as wide (including 
terminal claw), terminating with one large claw; propodus 
with numerous spiniform setae on posterior margin, 
12.39–14.45 (median = 13.61, n = 9) times as long as wide, 
4.31–5.79 (median = 4.70, n = 9) times as long as dactylus; 
carpus with 3–5 spiniform setae on posterior margin of 
outer surface, the distal seta largest, the other setae minute, 
4.65–5.78 (median = 5.05, n = 9) times as long as wide, 
0.45–0.56 (median = 0.52, n = 9) times as long as propodus; 
merus with 2–4 (mode = 2, n = 9) large setae on posterior 
margin of outer surface, 6.12–7.45 (median = 6.91, n = 9) 
times as long as wide, 1.48–1.82 (median = 1.61, n = 9) 
times as long as carpus; ischium without spiniform setae.

Pleopods. Endopod of male first pleopod subtriangular (Fig. 
6O, P), wider proximally, 1.73–2.27 (median = 1.94, n = 7) 
times as long as width, 0.32–0.46 (median = 0.41, n = 7) times 
exopod length, with elongated appendix interna. Appendix 
masculina of second male pleopod rod-shaped (Fig. 6Q, 
R), with numerous setae, 0.74–0.81 (median = 0.77, n = 7) 
times as long as endopod (including distal setae). Appendix 
interna slender, reaching 0.55–0.64 (median = 0.61, n = 7) 
times appendix masculina length.

Abdomen. Sixth abdominal somite 0.32–0.50 (median = 
0.43, n = 10) times carapace length, 1.10–1.54 (median 
= 1.29, n = 10) times as long as fifth somite, 0.60–0.99 
(median = 0.82, n = 10) times as long as telson (Fig. 6A). 
Telson 2.33–2.96 (median = 2.71, n = 10) times as long as 
wide, with 3–4 pairs of dorsal spiniform setae and one pair 
of dorsolateral spiniform setae (Fig. 6K). Distal margin of 
telson subtriangular, with a posteromedian projection, and 
6–9 moveable plumose setae, subequal in length (Fig. 6L). 
Preanal carina subtriangular, high, without a spine (Fig. 6N). 
Uropodal diaeresis with 15–22 short moveable spiniform 
setae (Fig. 6M).

Eggs. Ovigerous females with numerous eggs (Fig. 3F, 
6A). Size of eye-developed eggs 0.41–0.46 × 0.24–0.29 
mm (n = 30). 

Colour in life. Female and male shrimps exhibit distinct 
colouration. For specimens from the Mae Klong River, male 
body is translucent, decorated with scattered small dark spots 
(Fig. 4E). Colour of female shrimps is frequently dark to 
light blue, decorated with scattered small dark spots (Fig. 
4F). Rostrum is yellowish-orange. Each abdominal somite 
furnished dorsally with conspicuous yellowish-orange bands. 
Eggs are brown to orange. 

Distribution and habitat. Indonesia (Sumatra), Philippines, 
Singapore, Malaysia, Thailand, Myanmar, India, Pakistan 
(Kemp, 1918a, b; Kazmi et al., 2002; Cai et al., 2007; Cai & 
Naiyanetr, 2024; this study). Based on the field survey in the 
Mae Klong Basin in this study, C. sumatrensis is restricted 
to the lower part of the basin (Fig. 5), and commonly found 
in lowland rivers and their tributaries. They are found living 
on aquatic vegetation near the banks. 

Remarks. The morphology of C. sumatrensis from the 
Mae Klong Basin in our collection closely matches with 
the original description (De Man, 1892), redescription of 
type materials (Cai & Naiyanetr, 2024), and descriptions 
in previous taxonomic literature (e.g., Kemp, 1918b; Pillai, 
1964; Cai et al., 2007). Particularly, the characteristic of the 
slightly bent downward rostrum with a ridge at the base in our 
samples (Fig. 6A, B) is in close agreement with illustrations 
by previous studies (i.e., De Man, 1892; Cai et al., 2007; 
Cai & Naiyanetr, 2024). Populations from Mae Klong Basin 
share a similar number of rostral teeth with those from the 
original description by De Man (1892), including the number 
of dorsal teeth (17–21 vs 16–20), ventral teeth (3–6 both in 
the Mae Klong population and the original description), and 
postorbital teeth (4–6 vs 5–6). The egg size of the Mae Klong 



464

Macharoenboon et al.: New Caridina shrimp from Thailand

population is also congruent with previous reports (0.41–0.46 
× 0.24–0.29 mm vs 0.46–0.47 × 0.28–0.29 mm by Kemp, 
1918b; 0.46 × 0.28 mm by Pillai, 1964; and 0.40–0.42 × 
0.22–0.25 mm by Cai & Naiyanetr, 2024). However, the 
Mae Klong population possesses a slightly lower number 
of spiniform setae on the P5 dactylus (32–43 vs 36–57 by 
Kemp, 1918b; more than 40 by Cai et al., 2007; and 42–49 
by Cai & Naiyanetr, 2024).

Originally, C. sumatrensis was proposed as a variant form 
of C. weberi, as “Caridina weberi var. sumatrensis De Man, 
1892”. Wowor et al. (2004) later elevated it as a valid species. 
This classification has been widely accepted in subsequent 
works (Cai & Shokita, 2006; Cai et al., 2007; Cai & Naiyanetr, 
2024). Caridina sumatrensis differs from C. weberi in several 
points (see summary in Table 3), including having a ridge 
at the base of rostrum (vs absent), longer rostrum (reaching 
near the end of third segment of antennular peduncle vs 
reaching to the base or near the middle of second segment 
of antennular peduncle), more dorsal teeth (16–20 vs 10–19, 
usually 13–14), more postorbital teeth (4–6 vs 0–2), shorter 
antennular peduncle (0.46–0.55 as long as CL vs 0.64 as 
long as CL), stouter P5 dactylus (2.76–3.96 vs 3.9–5.2 as 
long as wide), and the distal end of telson subtriangular (vs 
rounded) (De Man, 1892; Cai et al., 2007, de Mazancourt 
et al., 2020; Cai & Naiyanetr, 2024; this study). 

Caridina sumatrensis shares similarities with C. babaulti. 
However, several key morphological characteristics can be 
used to separate them. The P2 chela of C. sumatrensis is more 
slender than those of C. babaulti (2.71–3.40 vs 2.5–2.9), while 
the P3 dactylus of C. sumatrensis has fewer spiniform setae 
(4–6 vs 7–10). Caridina sumatrensis possesses a conspicuous 
posteromedian projection on the distal end of the telson. This 
feature is absent in C. babaulti. In addition, C. sumatrensis 
produces small-sized eggs, whereas the eggs of C. babaulti 
are much larger (0.41–0.46 × 0.24–0.29 mm vs 0.9–1.0 × 
0.50–0.62 mm) (Bouvier, 1918; Pandya & Richard, 2019).

DISCUSSION

This study discovered a new freshwater shrimp, Caridina 
maeklongensis, new species, from the Mae Klong Basin, 
western Thailand. The validity of the new species is 
supported not only by its distinct morphological characters 
as described above in the remarks, but also by DNA 
evidence. Phylogenetic analyses consistently placed the 
new species as a well-supported clade distinct from other 
examined Caridina species (Fig. 1). The clear distinction, 
particularly from its sister species, C. sumatrensis, strongly 
indicates the potential reproductive isolation between the 
two species despite their distribution within the same river 
basin (Fig. 5), and justifies their recognition as distinct 
species. Furthermore, the genetic distances between the new 
species and closely related taxa (i.e., C. sumatrensis, C. cf. 
babaulti, and C. pristis), which ranged between 4.83% and 
8.35% (6.17% average) in the mitochondrial 16S rRNA 
gene (Table 2), are comparable to established thresholds for 
species delimitation in other Caridina, such as at least 3.8% 

in the C. pareparensis species group (Klotz et al., 2023), at 
least 6.7% among C. tricincta and its related species (Do 
et al., 2020), or at least 5.1% among Caridina in Australia 
(Short et al., 2019). Consequently, the establishment of the 
new taxon is warranted.

Morphological characters used in Caridina have generally 
relied on the shape of the rostrum, the number of rostral 
teeth, the characters of the telson, the number of spiniform 
setae on the P3 and P5 dactylus, and the characters of the 
uropodial diaeresis (Bouvier, 1905, 1925; Cai & Ng, 2007; 
Cai et al., 2007; Richard & Clark, 2014; de Mazancourt et 
al., 2018, 2020, 2024; Klotz et al., 2021). In our study, we 
consistently found these to be useful characters for species 
identification among the closely related species examined 
here (Table 3). Moreover, egg size can be used as a key 
character to separate similar-looking species; here it serves 
as a significant character for distinguishing C. maeklongensis, 
new species, from its relatives (Table 3). This important 
characteristic in the reproductive biology of Caridina has 
been used previously in several studies. For example, Kemp 
(1918b) and Cai & Ng (2007) noted that egg size is a useful 
trait to distinguish C. gracillima Lanchester, 1902 (0.55–0.66 
× 0.35–0.40 mm; Cai & Ng, 2007) from C. gracilirostris De 
Man, 1892 (0.46 × 0.25 mm; Cai & Ng, 2007; 0.34–0.43 × 
0.19–0.26 mm; de Mazancourt et al., 2020). Cai et al. (2007) 
utilised egg size as one of the characters to differentiate C. 
propinqua De Man, 1908a (0.38–0.54 × 0.25–0.30 mm) from 
C. johnsoni Cai, Ng & Choy, 2007 (0.60 × 0.40 mm), and C. 
malayensis Cai, Ng & Choy, 2007 (0.90–0.96 × 0.55−0.60 
mm) from C. temasek Choy & Ng, 1991 (0.70–0.85 × 
0.44–0.54 mm). Similarly, Richard & Clark (2014) employed 
the size of eggs to distinguish among C. simoni Bouvier, 
1904 (0.65–1.0 × 0.45–0.6 mm), C. brachydactyla De Man, 
1908b (0.35–0.41 × 0.2–0.23 mm), C. gracilipes De Man, 
1892 (0.35–0.39 × 0.19–0.23 mm), C. peninsularis Kemp, 
1918 (0.49–0.58 × 0.23–0.35 mm), and C. meridionalis 
Roux, 1926 (0.60–0.65 × 0.35–0.39 mm). 

Egg size is also particularly useful for distinguishing between 
landlocked and amphidromous species, along with the 
patterns of their distribution. Amphidromous species typically 
produce numerous small eggs and have a high dispersal 
ability, while landlocked species spawn fewer and larger eggs 
as well as exhibit a more restricted distribution (Lai & Shy, 
2009; Han et al., 2011; Bauer, 2013; Yatsuya et al., 2013; 
de Mazancourt et al., 2021, 2023; Hamasaki et al., 2021). 
Our findings for C. sumatrensis and C. maeklongensis are 
consistent with this pattern. In detail, C. sumatrensis produces 
numerous small-sized eggs (0.41–0.46 × 0.24–0.29 mm, 
this study; 0.40–0.42 × 0.22–0.25 mm, Cai & Naiyanetr, 
2024). It occurs in lowland rivers near a coastal area (Fig. 
5) where the salinity levels are higher compared to the 
upper section of the river (Sudta et al., 2021), and exhibits 
a wider distribution area covering Indonesia (Sumatra), 
Philippines, Singapore, Malaysia, Thailand, Myanmar, India, 
and Pakistan (Kemp 1918a, b; Kazmi et al., 2002; Cai et 
al., 2007). These characteristics suggest that C. sumatrensis 
is an amphidromous species. In contrast, C. maeklongensis 
carries a small number of very large-sized eggs (0.82–0.93 
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× 0.51–0.60 mm) and is restricted to a narrow area around 
the upper part of the Mae Klong Basin (Fig. 5), suggesting 
a landlocked species. Large-sized eggs also have been 
recorded in other previously confirmed landlocked species 
from Thailand as noted by Cai & Naiyanetr (2024), including 
C. annandalei Kemp, 1918 (0.95–1.05 × 0.55–0.70 mm; 
Cai & Ng, 2000), C. lanceifrons Yu, 1936 (0.80–0.90 × 
0.50–0.60 mm; Do et al., 2021b), C. macrophora Kemp, 1918 
(0.90–0.96 × 0.52–0.58 mm; Kemp, 1918b), C. rangoona Cai 
& Ng, 2000 (0.60–0.70 × 0.31–0.40 mm; Cai & Ng, 2000), 
C. tonkinensis Bouvier, 1919 (0.68–0.75 × 0.40–0.48 mm; 
Cai & Naiyanetr, 2024), C. johnsoni (0.60 × 0.40 mm; Cai 
et al., 2007), C. temasek (0.70–0.85 × 0.44–0.54 mm; Cai 
et al., 2007), and C. panhai (0.94–1.06 × 0.60–0.67 mm; 
Macharoenboon et al., 2023).

The discovery of a new species in this study elevates the 
total number of recorded Caridina species in Thailand 
to 19 (Cai & Naiyanetr, 2024; this study). Of these, five 
species are confirmed as endemic to Thailand, including C. 
gracillima; C. panhai; C. thai Cai & Naiyanetr, 2024; C. 
kottelati Cai & Naiyanetr, 2024; and the newly described 
C. maeklongensis (Cai & Naiyanetr, 2024; this study). The 
presence of endemic species, particularly within the genus 
Caridina, again highlights the importance of Thailand as a 
vital reservoir of biodiversity in freshwater ecosystems. This 
is especially evident in the Mae Klong Basin, where the high 
diversity of freshwater fauna has been well documented 
(Beamish et al., 2006; Naiyanetr, 2007; Kulabtong et al., 
2014; Beamish & Plongsesthee, 2015; Maneechan & Prommi, 
2015; Konopleva et al., 2019; Pfeiffer et al., 2021). Many 
of the species found there are endemic to this basin, such 
as freshwater mussels (Konopleva et al., 2019; Kongim et 
al., 2023), cyprinid fishes (Tejavej, 2012; Kangrang et al., 
2016), and the freshwater shrimps described in this study. 
The high level of endemism of freshwater fauna in the Mae 
Klong Basin not only highlights the ecological significance 
of this region, but also emphasises the need for targeted 
conservation efforts to preserve these unique habitats and 
their fragile resident species.
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