PROCEEDINGS OF
THE NATIONAL INSTITUTE OF ECOLOGY OF
THE REPUBLIC OF KOREA

PNI

Case Report

PNIE 2025;6(4):225-231
https://doi.org/10.22920/PNIE.2025.6.4.225
PISSN 2765-2203, eISSN 2765-2211 —

Import Status of Ornamental Atyidae in the Republic
of Korea

Youngjun Park*®, Doyoung Chae”, Mingyo Jeong

Invasive Alien Species Team, National Institute of Ecology, Seocheon, Korea

ABSTRACT

The family Atyidae includes over 500 freshwater shrimp species, with ornamental genera Caridina and Neocaridina
widely traded for aquariums. From 2008-2024, 26 million individuals of 37 species were imported into Korea, mainly
from Taiwan, Indonesia, and Thailand. Imports rose steadily after 2016, dominated by Neocaridina heteropoda,
Neocaridina denticulata, Caridina multidentata, Neocaridina davidi, and Caridina cantonensis, comprising 94% of
individuals. Although none were CITES-listed, eight Caridina species are threatened (CR/EN) under TUCN. N. davidi is
invasive in the U.S. and Japan due to its tolerance and adaptability, and has been found in Germany. Risks include
hybridization, disease transmission, and potential ecological disruption if released into the wild. While no ecological
damage has yet been reported in Korea, preventive management is needed to avoid escapes and ensure biosecurity in
light of increasing imports and ecological risks.
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Introduction

The family Atyidae comprises 46 genera and over 500
species distributed worldwide, with an average of 8 new
species proposed annually over the past 11 years (Ber-
nardes, 2024). While some species inhabit estuarine and
coastal habitats, the majority are strictly freshwater spe-
cies (De Grave et al., 2008; De Grave €& Fransen, 2011),
inhabiting bodies of water, including lakes, rivers, and
aquatic habitats within caves on all continents except for
Antarctica. However, they are predominantly distributed
in tropical regions (De Grave et al., 2008; 2015). They also
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play an important role as consumers in the food web of
ecosystems by reducing sediment, increasing algae pro-
duction, and decomposing leaves (Crowl et al., 2001).

Ornamental Atyidae, comprising the genera Caridina
and Neocaridina, has gained popularity among aquarium
enthusiasts due to its vibrant coloration and relatively
easy breeding characteristics. They are utilized for orna-
mental purposes and as a means of maintaining aquatic
plant health (Englund €& Cai, 1999; Patoka et al., 2016).
Neocaridina davidi (Bouvier, 1904), more commonly
referred to as the cherry shrimp, and Neocaridina den-
ticulate (De Haan, 1844) are available for purchase in
Korea through both online and offline channels, primarily
through aquarium stores. These shrimp exhibit a broad
spectrum of color variations, including red, yellow, or-
ange, and blue (Greenfis, 2025). Additionally, continuous
crossbreeding is conducted to obtain varieties of different
colors (Levitt-Barmats et al., 2019).

The international import and distribution of these
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organisms is not merely a matter of economic activity.
Such activities can cause various biological and ecologi-
cal problems, including ecosystem disruption, introduc-
tion of pathogens, competition with native species, and
genetic disruption (hybridization) (Sidagyte et al., 2017;
Twardochleb et al., 2013; Zhang et al., 2019). Animals
that are traded for ornamental purposes are kept in indoor
aquariums and released into gardens and urban ponds
(Hassall, 2014; Patoka et al., 2017). N. davidi, indigenous
to Korea, China, and Vietnam (Cai, 1996; Wowor et al.,
2004), is considered an invasive species in the United
States and Japan due to its tolerance to a wide range
of water quality and temperature conditions (Englund
& Cai, 1999; Klotz et al., 2013; Niwa, 2010). Only three
invasive Atyidae species are listed in South Korea (NIE,
2021), and there is a lack of basic data on import status
and other related information. This poses challenges for
the effective assessment of their potential risks and the
establishment of management policies due to issues such
as errors in species identification of imported individuals,
inadequacies in field guides and databases, and informa-
tion asymmetry between distributors and consumers (Keller
et al., 2008).

Accordingly, the aims of this study were to investigate
the current status of ornamental Atyidae imported into
Korea and, based on this, update the list of invasive Aty-
idae that are likely to be introduced into the domestic
ecosystem. This will provide basic data for future ecologi-
cal risk assessment and biological security management
strategies.

Case Report

The import/export quarantine statistics of the National
Fishery Products Quality Management Service (NFQS)
were used to determine the import status of ormamental
Atyidae into South Korea from 2008 to 2024 (National
Fishery Products Quality Management Service, 2025). The
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species information on aquatic mollusks whose import
has been verified was obtained from the Global Biodiver-
sity Information Facility (GBIF), the International Union
for Conservation of Nature and Natural Resources (ITUCN),
and the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) (CITES, 2025;
Global Biodiversity Information Facility, 2025; TUCN,
2025).

Discussion

Status of Atyidae imports into the Republic of Korea

A total of 26,141,659 Atyidae individuals belonging to
6 genera and 37 species were imported into South Korea
for ornamental purposes from 2008 to 2024. The ge-
nus Caridina accounted for the majority in terms of the
number of species (28 species; 75.7%), and the genus
Neocaridina accounted for the majority in terms of the
number of individuals (18,503,495 individuals; 70.8%)
(Appendix 1). Among these, Caridina multidentata and
Paratya compressa were identified as species documented
in the National Species List (NIBR, 2025).

The annual fluctuations in imports have fluctuated be-
tween a low of 2 and a high of 24, rising steadily since
2008, dipping modestly from 2014, and rebounding after
2022 (Fig. 1A). The number of imported individuals was
less than 1,000,000 prior to 2015 but has continued to
increase, exceeding 1,000,000 since 2016 (Fig. 1B). These
findings may be attributed to the fact that, in the context
of pet imports, initial interest is spread across a broad
spectrum of species. However, as the importation process
progresses, interest gravitates toward a select few species
that are more amenable to captivity and less demanding
in terms of maintenance (Hausmann et al., 2023; Valdez,
2021).

Ornamental Atyidae is imported into South Korea from
a total of 13 countries, i.e., Indonesia, the Philippines,
the United States, Singapore, Vietnam, Sri Lanka, Taiwan,
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Fig. 1. Annual import status of ornamental Atyidae. (A) Number of species, (B) number of individuals.
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Nigeria, Germany, Malaysia, India, China, and Thailand.
Of these, Indonesia exported the most species (30), fol-
lowed by Taiwan (13), Singapore (10), and China (7), with
species imported from these four countries accounting
for about 91.9% (34 species) of the total. In terms of
the number of individuals, Taiwan exported the highest
number at 16,415,461 individuals, followed by Indonesia
(5,148,325 individuals) and Thailand (4,250,035 individu-
als). The number of individuals imported from these three
countries accounted for approximately 98.7% of the total
(Fig. 2B).

Major species

Among the imported species of Atyidae, Neocaridina
heteropoda was the most prevalent, with a total of
9,879,643 individuals. This was followed by Neocaridina
demticulata, which accounted for 4,968,114 individuals, C.

multidentata (4,326,826 individuals), N. davidi (3,376,543
individuals), and Caridina cantonensis (2,093,899 individ-
uals). These five species collectively constituted 94.3% of
the total imported individuals (Fig. 3, Appendix 1) (Cheng,
2025; MSOne, 2025; Watanabe, 2025; Whispers of Aqua,
2025). Atyidae species are commonly farmed for the
aquarium trade and have gained popularity as ornamen-
tal species due to their diverse coloration, which includes
yellow, blue, red, white, and transparent (Kusmintarsih et
al., 2025). These species hold economic value in both the
aquaculture and aquarium sectors (Hung et al., 1993).
None of the imported Atyidae species was classified as
endangered under the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (CITES).
However, six species were identified as critically endan-
gered (CR) and two as endangered (EN) in the TUCN Red
List assessment, indicating an extremely high likelihood of

Fig. 2. Major importing coun-
tries of ornamental Atyidae.
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Fig. 3. Major imported species
of ornamental Atyidae photos
licensed under CC BY-NC 4.0
via Global Biodiversity Informa-
tion Facility (Source: Cheng,
2025; MSOne, 2025; Watanabe,
2025; Whispers of Aqua, 2025).
(A) Neocaridina denticulata,
(B) Caridina multidentata, (C)
Neocaridina davidi, (D) Caridina
cantonensis.
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extinction in the wild (TUCN, 2025). All eight species clas-
sified as CR and EN belong to the genus Caridina (Appendix

1).

Ecological risk

Among the ornamental Atyidae, N. davidi is regarded as
an invasive species in the United States and Japan due to
its capacity to tolerate a broad spectrum of water quali-
ties and temperatures (Englund €& Cai, 1999; Klotz et al.,
2013; Niwa, 2010). Recent findings have also documented
its presence in the Rhine River drainage system in Germa-
ny (Klotz et al., 2013). Ornamental Atyidae exhibit a high
degree of susceptibility to external parasites that can lead
to disease and mortality (Klotz et al., 2013). Ciliates are
the most well-known pathogenic protozoan ectoparasites,
which can rapidly spread among ornamental shrimp hosts
and cause significant losses in shrimp under aquaculture
conditions (Patoka et al., 2016). Furthermore, slight varia-
tions within populations resulting from the hybridization
of the Atyidae species have led to the classification of
Neocaridina denticulata sinensis and Neocaridina denticu-
lata denticulata as native species (Cai, 1996; Hung et al.,
1993; Oh et al., 2003; Shih & Cai, 2007), making it dif-
ficult to determine whether they are native or introduced
species.

There have been no reported cases of ecological harm,
such as competition with native species, disruption of
food webs, habitat destruction, or disease transmission,
caused by their introduction into ecosystems to date.
However, implementing preventive measures against
intentional and unintentional escape from aquariums,
which are in the early stages of introduction, is essen-
tial given the potential for alien crustaceans to increase
predation on native species or introduce new diseases or
pathogens, thereby posing a threat to native species (Kus-
mintarsih et al., 2025). In addition, given that the major
exporting countries of Atyidae are located in Southeast
Asia, including Taiwan, Indonesia, and Thailand, the spe-
cies’ ability to survive in artificially modified aquatic en-
vironments with heated effluent inflows, such as Jukdang
Stream in the Republic of Korea, highlights the need for
comprehensive surveys of rivers affected by heated dis-
charges to assess its current distribution and potential
spread (Park et al., 2025).

Author Contributions
Conceptualization: YP. Data curation: YP, DC, MJ. For-

mal analysis: YP. Funding acquisition: YP. Writing - origi-
nal draft: YP. Writing-review & editing: YP.

Conflict of Interest

The authors declare that they have no competing interests.

Funding

This study was supported by the National Institute of
Ecology, funded by the Ministry of Environment of the
Republic of Korea (NIE-A-2025-12).

References

Bernardes, S.C. (2024). The molecular phylogenomics of the Aty-
idae family: unveiling an ancient history among crustaceans.
(Doctoral dissertation). Humboldt-Universitit zu Berlin, Ber-
lin.

Cai, Y. (1996). A revision of the genus Neocaridina (Crustacea
Decapoda: Atyidae). Acta Zootaxonomica Sinica, 21, 129-
160.

Cheng, H.T. (2025). Caridina cantonensis Yii, 1938. Global Bio-
diversity Information Facility. Retrieved Jun 24, 2025 from
https://www.gbif.org/occurrence/3333419693.

Convention on International Trade in Endangered Species of
Wild Fauna and Flora (CITES). (2025). Checklist of CITES
species. Retrieved Jun 30, 2025 from https://checklist.cites.
org/#[en.

Crowl, T.A., McDowell, W.H., Covich, A.P., and Johnson, S.L.
(2001). Freshwater shrimp effects on detrital processing and
nutrients in a tropical headwater stream. Ecology, 82, 775-
783. https://doi.org/10.1890/0012-9658(2001)082[0775:FSE
ODP]2.0.CO;2

De Grave, S., Cai, Y., and Anker, A. (2008). Global diversity of
shrimps (Crustacea: Decapoda: Caridea) in freshwater. Hydro-
biologia, 595, 287-293. https://doi.org/10.1007/s10750-007-
9024-2

De Grave, S., and Fransen, C.H.J.M. (2011). Carideorum Cata-
logus: the recent species of the dendrobranchiate, steno-
podidean, procarididean and caridean shrimps (Crustacea:
Decapoda). Zoologische Mededelingen, 85, 195-589.

De Grave, S., Smith, K.G., Adeler, N.A., Allen, D.J., Alvarez, F.,
Anker, A., et al. (2015). Dead shrimp blues: a global assess-
ment of extinction risk in freshwater shrimps (Crustacea:
Decapoda: Caridea). PLoS One, 10, e0120198. https://doi.
org/10.1371/journal.pone.0120198

Englund, R.A., and Cai, Y. (1999). The occurrence and descrip-
tion of Neocaridina denticulata sinensis (Kemp, 1918) (Crus-
tacea: Decapoda: Atyidae), a new introduction to the Hawai-
ian Islands. Bishop Museum Occasional Paper, 58, 58-65.

Global Biodiversity Information Facility. (2025). Free and open
access to biodiversity data. Retrieved Jun 30, 2025 from
https://www.gbif.org/.

Greenfish. (2025). NeoCaridina Denticulata Var. Retrieved Jun
29, 2025 from https://www.greenfish.co.kr/m/product.htm1?
branduid=2899¢&txcode=019&mcode=011¢€tscode=Ettype=Y&ts
ort=regdate€tcur_code=019011¢&search=&GfDT=amp3UF4%
3D.

Hassall, C. (2014). The ecology and biodiversity of urban
ponds. WIREs Water, 1, 187-206. https://doi.org/https://doi.
org/10.1002/wat2.1014

Hausmann, A., Cortés-Capano, G., Fraser, 1., and Di Minin, E.
(2023). Assessing preferences and motivations for owning ex-
otic pets: care matters. Biological Conservation, 281, 110007.

228

PNIE 2025;6(4):225-231


https://edoc.hu-berlin.de/bitstreams/c02e7f00-3527-4db3-9ac5-5e785ecbed9e/download
https://edoc.hu-berlin.de/bitstreams/c02e7f00-3527-4db3-9ac5-5e785ecbed9e/download
https://edoc.hu-berlin.de/bitstreams/c02e7f00-3527-4db3-9ac5-5e785ecbed9e/download
https://edoc.hu-berlin.de/bitstreams/c02e7f00-3527-4db3-9ac5-5e785ecbed9e/download
https://cir.nii.ac.jp/crid/1573105975629857664
https://cir.nii.ac.jp/crid/1573105975629857664
https://cir.nii.ac.jp/crid/1573105975629857664
https://www.gbif.org/
https://checklist.cites.org/#/en
https://checklist.cites.org/#/en
https://doi.org/10.1890/0012-9658(2001)082[0775:FSEODP]2.0.CO;2
https://doi.org/10.1890/0012-9658(2001)082[0775:FSEODP]2.0.CO;2
https://doi.org/10.1007/s10750-007-9024-2
https://doi.org/10.1007/s10750-007-9024-2
http://www.vliz.be/imisdocs/publications/231051.pdf
http://www.vliz.be/imisdocs/publications/231051.pdf
http://www.vliz.be/imisdocs/publications/231051.pdf
http://www.vliz.be/imisdocs/publications/231051.pdf
https://doi.org/10.1371/journal.pone.0120198
https://doi.org/10.1371/journal.pone.0120198
https://hbs.bishopmuseum.org/pubs-online/pdf/OP58.pdf
https://hbs.bishopmuseum.org/pubs-online/pdf/OP58.pdf
https://hbs.bishopmuseum.org/pubs-online/pdf/OP58.pdf
https://hbs.bishopmuseum.org/pubs-online/pdf/OP58.pdf
https://www.greenfish.co.kr/m/product.html?branduid=2899&xcode=019&mcode=011&scode=&type=Y&sort=regdate&cur_code=019011&search=&GfDT=amp3UF4%3D
https://www.greenfish.co.kr/m/product.html?branduid=2899&xcode=019&mcode=011&scode=&type=Y&sort=regdate&cur_code=019011&search=&GfDT=amp3UF4%3D
https://www.greenfish.co.kr/m/product.html?branduid=2899&xcode=019&mcode=011&scode=&type=Y&sort=regdate&cur_code=019011&search=&GfDT=amp3UF4%3D
https://www.greenfish.co.kr/m/product.html?branduid=2899&xcode=019&mcode=011&scode=&type=Y&sort=regdate&cur_code=019011&search=&GfDT=amp3UF4%3D
https://doi.org/https://doi.org/10.1002/wat2.1014
https://doi.org/https://doi.org/10.1002/wat2.1014

Ornamental Atyidae in Korea

PNIE

https://doi.org/https://doi.org/10.1016/j.biocon.2023.110007

Hung, M.S., Chan, T.Y., and Yu, H.P. (1993). Atyid shrimps (De-
capoda: Caridea) of Taiwan, with descriptions of three new
species. Journal of Crustacean Biology, 13, 481-503. https://
doi.org/10.2307/1548789

International Union for Conservation of Nature and Natural
Resources (IUCN). (2025). The TUCN red list of threatened
species. Retrieved Jun 30, 2025 from https://www.iucnredlist.
org/.

Keller, R.P., Frang, K., and Lodge, D.M. (2008). Preventing the
spread of invasive species: economic benefits of intervention
guided by ecological predictions. Conservation Biology, 22,
80-88. https://doi.org/10.1111/j.1523-1739.2007.00811.x

Klotz, W., Miesen, FW., Hiillen, S., and Herder, F. (2013). Two
Asian freshwater shrimp species found in a thermally polluted
stream system in North Rhine-Westphalia, Germany. Aquatic
Invasions, 8, 333-339. https://dx.doi.org/10.3391/ai.2013.8.3

Kusmintarsih, E.S., Mahmoud, H.H.A., Sastranegara, M.H.,
Syakuri, H., and Nuryanto, A. (2025). Ectoparasites in or-
namental shrimps Neocaridina denticulata and Neocaridina
palmata from Purbalingga fish market aquariums. E3S Web
of Conferences, 609, 02003. https://doi.org/10.1051/e3s-
conf/202560902003

Levitt-Barmats, Y., Yanai, Z., Cohen, T.M., and Shenkar, N. (2019).
Life-history traits and ecological characteristics of the or-
namental shrimp Neocaridina denticulata (De Haan, 1844),
recently introduced into the freshwater systems of Israel.
Aquatic Invasions, 14, 684-702. https://doi.org/10.3391/
ai.2019.14.4.08

MSOne. (2025). Neocaridina davidi (Bouvier, 1904). Global Bio-
diversity Information Facility. Retrieved Jun 24, 2025 from
https://www.gbif.org/occurrence/5167703573.

National Fishery Products Quality Management Service. (2025).
Import (export) quarantine statistics. Retrieved Jun 20, 2025
from https://www.nfgs.go.kr/hpmg/data/actionExportQuar-
antineStatisticsForm.do?menuld=M0000225.

National Institute of Biological Resources (NIBR). (2025). The
Biodiversity of the Korean Peninsula. Retrieved Jun 30 2025
from https://species.nibr.go.kr/nibrStats/statDownPage.
do?artNo=1839.

National Institute of Ecology (NIE). (2021). Manual of Nation-
wide Survey of Non-native Species in Korea. NIE.

Niwa, N. (2010). Invasion and dispersion routes of alien alive
freshwater shrimps Neocaridina spp. (Caridea, Atyidae) and
Palaemonidae spp. (Caridea), imported into Japan. Cancer,
19, 75-80.

Oh, C.W., Ma, C.W., and Hartnoll, R.G. (2003). Reproduction and
population dynamics of the temperate freshwater shrimp,
Neocaridina denticulata denticulata (De Haan, 1844), in a

Korean stream. Crustaceana, 76, 993-1015.

Park, Y., Eum, S.J., Cho, Y., Kwon, S.J., Hwang, 1., Bae, H., et
al. (2025). First record of the invasive mollusk Mieniplotia
scabra in South Korea. Proceedings of the National Institute
of Ecology of the Republic of Korea, 6, 50-55. https://doi.
org/10.22920/PNIE.2025.6.1.50

Patoka, J., Bldha, M., Devetter, M., Rylkova, K., Cadkova, Z.,
and Kalous, L. (2016). Aquarium hitchhikers: attached com-
mensals imported with freshwater shrimps via the pet trade.
Biological Invasions, 18, 457-461. https://doi.org/10.1007/
s10530-015-1018-9

Patoka, J., Blaha, M., Kalous, L., and Kouba, A. (2017). Trrespon-
sible vendors: non-native, invasive and threatened animals
offered for garden pond stocking. Aquatic Conservation:
Marine and Freshwater Ecosystems, 27, 692-697. https://doi.
org/10.1002/aqc.2719

Shih, H.T., and Cai, Y. (2007). Two new species of the land-
locked freshwater shrimps genus, Neocaridina Kubo, 1938
(Decapoda: Caridea: Atyidae), from Taiwan, with notes on
speciation on the island. Zoological Studies, 46, 680-694.

Sidagyte, E., Razlutskij, V., Alekhnovich, A., Rybakovas, A., Mo-
roz, M., Sniaukstaite, V., et al. (2017). Predatory diet and
potential effects of Orconectes limosus on river macroinver-
tebrate assemblages of the southeastern Baltic Sea basin:
implications for ecological assessment. Aquatic Invasions, 12,
523-540. https://doi.org/10.3391/ai.2017.12.4.09

Twardochleb, L.A., Olden, J.D., and Larson, E.R. (2013). A
global meta-analysis of the ecological impacts of nonnative
crayfish. Freshwater Science, 32, 1367-1382. https://doi.
0org/10.1899/12-203.1

Valdez, JW. (2021). Using Google trends to determine current,
past, and future trends in the reptile pet trade. Animals (Ba-
sel), 11, 676. https://doi.org/10.3390/ani11030676

Watanabe, H. (2025). Neocaridina denticulata (De Haan, 1844).
Global Biodiversity Information Facility. Retrieved Jun 24,
2025 from https:/[www.gbif.org/occurrence/4852681906.

Whispers of Aqua. (2025). Caridina multidentata Stimpson,
1860. Global Biodiversity Information Facility. Retrieved Jun
24, 2025 from https://www.gbif.org/occurrence/5063076546.

Wowor, D., Cai, Y., and Ng, P.K.L. (2004). Crustacean: Decapoda:
Caridea. In C.M. Yule, and H.S. Yong (Eds.), Freshwater Inver-
tebrates of the Malaysian Region (pp. 337-357). Academy of
Sciences Malaysia.

Zhang, Z., Yokota, M., and Striissmann, C.A. (2019). Potential
competitive impacts of the invasive Chinese mitten crab Erio-
cheir sinensis on native Japanese mitten crab Eriocheir japon-
ica. Hydrobiologia, 826, 411-420. https://doi.org/10.1007/
s10750-018-3759-9

https://doi.org/10.22920/PNIE.2025.6.4.225

229


https://doi.org/https://doi.org/10.1016/j.biocon.2023.110007
https://doi.org/10.2307/1548789
https://doi.org/10.2307/1548789
https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://doi.org/10.1111/j.1523-1739.2007.00811.x
https://dx.doi.org/10.3391/ai.2013.8.3
https://doi.org/10.1051/e3sconf/202560902003
https://doi.org/10.1051/e3sconf/202560902003
https://doi.org/10.3391/ai.2019.14.4.08
https://doi.org/10.3391/ai.2019.14.4.08
https://www.nfqs.go.kr/hpmg/data/actionExportQuarantineStatisticsForm.do?menuId=M0000225
https://www.nfqs.go.kr/hpmg/data/actionExportQuarantineStatisticsForm.do?menuId=M0000225
https://species.nibr.go.kr/nibrStats/statDownPage.do?artNo=1839
https://species.nibr.go.kr/nibrStats/statDownPage.do?artNo=1839
https://www.nie.re.kr/ebook/access/ecatalogs.jsp?callmode=normal&catimage=&eclang=ko&um=s&Dir=512
https://www.nie.re.kr/ebook/access/ecatalogs.jsp?callmode=normal&catimage=&eclang=ko&um=s&Dir=512
https://scholar.google.co.kr/scholar?hl=ko&as_sdt=0%2C5&q=Invasion+and+dispersion+routes+of+alien+alive+freshwater+shrimps+Neocaridina+spp.+%28Caridae+Atyidae%29+and+Palaemonidae+spp.+%28Caridea%29%2C+imported+into+Japan&btnG=
https://scholar.google.co.kr/scholar?hl=ko&as_sdt=0%2C5&q=Invasion+and+dispersion+routes+of+alien+alive+freshwater+shrimps+Neocaridina+spp.+%28Caridae+Atyidae%29+and+Palaemonidae+spp.+%28Caridea%29%2C+imported+into+Japan&btnG=
https://scholar.google.co.kr/scholar?hl=ko&as_sdt=0%2C5&q=Invasion+and+dispersion+routes+of+alien+alive+freshwater+shrimps+Neocaridina+spp.+%28Caridae+Atyidae%29+and+Palaemonidae+spp.+%28Caridea%29%2C+imported+into+Japan&btnG=
https://scholar.google.co.kr/scholar?hl=ko&as_sdt=0%2C5&q=Invasion+and+dispersion+routes+of+alien+alive+freshwater+shrimps+Neocaridina+spp.+%28Caridae+Atyidae%29+and+Palaemonidae+spp.+%28Caridea%29%2C+imported+into+Japan&btnG=
https://www.jstor.org/stable/20105641
https://www.jstor.org/stable/20105641
https://www.jstor.org/stable/20105641
https://www.jstor.org/stable/20105641
https://doi.org/10.22920/PNIE.2025.6.1.50
https://doi.org/10.22920/PNIE.2025.6.1.50
https://doi.org/10.1007/s10530-015-1018-9
https://doi.org/10.1007/s10530-015-1018-9
https://doi.org/10.1002/aqc.2719
https://doi.org/10.1002/aqc.2719
https://www.researchgate.net/profile/Hsi-Te-Shih/publication/242306115_Two_New_Species_of_the_Land-Locked_Freshwater_Shrimps_Genus_Neocaridina_Kubo_1938_Decapoda_Caridea_Atyidae_from_Taiwan_with_Notes_on_Speciation_on_the_Island/links/0a85e52de84fc3d942000000/Two-New-Species-of-the-Land-Locked-Freshwater-Shrimps-Genus-Neocaridina-Kubo-1938-Decapoda-Caridea-Atyidae-from-Taiwan-with-Notes-on-Speciation-on-the-Island.pdf
https://www.researchgate.net/profile/Hsi-Te-Shih/publication/242306115_Two_New_Species_of_the_Land-Locked_Freshwater_Shrimps_Genus_Neocaridina_Kubo_1938_Decapoda_Caridea_Atyidae_from_Taiwan_with_Notes_on_Speciation_on_the_Island/links/0a85e52de84fc3d942000000/Two-New-Species-of-the-Land-Locked-Freshwater-Shrimps-Genus-Neocaridina-Kubo-1938-Decapoda-Caridea-Atyidae-from-Taiwan-with-Notes-on-Speciation-on-the-Island.pdf
https://www.researchgate.net/profile/Hsi-Te-Shih/publication/242306115_Two_New_Species_of_the_Land-Locked_Freshwater_Shrimps_Genus_Neocaridina_Kubo_1938_Decapoda_Caridea_Atyidae_from_Taiwan_with_Notes_on_Speciation_on_the_Island/links/0a85e52de84fc3d942000000/Two-New-Species-of-the-Land-Locked-Freshwater-Shrimps-Genus-Neocaridina-Kubo-1938-Decapoda-Caridea-Atyidae-from-Taiwan-with-Notes-on-Speciation-on-the-Island.pdf
https://www.researchgate.net/profile/Hsi-Te-Shih/publication/242306115_Two_New_Species_of_the_Land-Locked_Freshwater_Shrimps_Genus_Neocaridina_Kubo_1938_Decapoda_Caridea_Atyidae_from_Taiwan_with_Notes_on_Speciation_on_the_Island/links/0a85e52de84fc3d942000000/Two-New-Species-of-the-Land-Locked-Freshwater-Shrimps-Genus-Neocaridina-Kubo-1938-Decapoda-Caridea-Atyidae-from-Taiwan-with-Notes-on-Speciation-on-the-Island.pdf
https://doi.org/10.3391/ai.2017.12.4.09
https://doi.org/10.1899/12-203.1
https://doi.org/10.1899/12-203.1
https://doi.org/10.3390/ani11030676
https://www.gbif.org/occurrence/4852681906
https://www.gbif.org/occurrence/5063076546
https://www.google.co.kr/books/edition/Freshwater_Invertebrates_of_the_Malaysia/57o_AAAACAAJ?hl=ko
https://www.google.co.kr/books/edition/Freshwater_Invertebrates_of_the_Malaysia/57o_AAAACAAJ?hl=ko
https://www.google.co.kr/books/edition/Freshwater_Invertebrates_of_the_Malaysia/57o_AAAACAAJ?hl=ko
https://www.google.co.kr/books/edition/Freshwater_Invertebrates_of_the_Malaysia/57o_AAAACAAJ?hl=ko
https://doi.org/10.1007/s10750-018-3759-9
https://doi.org/10.1007/s10750-018-3759-9

Youngjun Park et al.

PNIE

4o NdI 00S‘T 9BY0919][OM BUIPLIE)

01 NdI ‘NMI 00062¢  002‘LLT sndAy eurprien)
snyemoewLI

- NdI 098 00¢ ocy 004 009 euIpLie)

- NdI ¥as L0V'T 009 00¥%‘C 009 1181 euipLe)

01 NdI ot SISUQ.IIBUINS BUIPLIE)

L0) NdI S6¥C L1LY 08L 6V5C 607'€ 00S o1 0091 eJeLs euiprLe)

o NHO ‘NdI 0€T‘T 870°S 0€8 0I¢c 18LC 112% SS9°T 0c 087 00T 01S 00c'e 097 e[oosuods euiprie)

4o NAI 9%€TT 2e6eT 0791 0lc SeeY €G€E'S G996 00¢ 009 00¢ 01€T 022’1 09% ejeurds euipte)
SLIISOINRLIdS

01 NdI ‘Nnga st 012 0€ puIpre)
ejejoundorqni

aa NNA 00S‘Cc  0SL puIpLe)

01 NdI d9S 096 00§ GL9€  09V'F  0Th'E  SST enburdoid eurprie)
erooipunjord

4o NdI 002 016 00¥ €S1 eUIpLIR)
plRIUSpPIMUI

01 NAI ‘d9S NML 061791 061261  20SC8E 0€0°ChE  LE€6'98E STI'PSE S08'SCE 0TEVIE092'€8C 08V'0CC 9¢6'8vC TIS'8LC SLLOTE L00FET L6L'OVC OLV'6E  00S'€ eurprre)

- NdI 00¢ aeLIRUI RUIPLIE))

NA NMIL ‘ANA 000°S 00¥‘'c  991°L  o00Lt BIR[NOBW BUIPLIE)

01 NdI ‘NMIL 01€ 0029 00021  00%‘C stjsoIr8uoy euIprie)

nA Ndr1 297 00T eI8ipiSuoy eurprie)

Lie] NdI 019 €0L 00¢ (U187 S08 0S¢ 9BYa0] RUIPLIR)

N4 NdI ¢¥0C €021 00€ 01S 009 ISINyIjoy _UIPLIR))

aa NdI ‘dNI 008‘C 000C 00¥ nIeSpoy euiprie)
VT TANA SLIIsoIIoRIs

01 ‘NI ‘VHIL ‘NdI d9S 07561 0vSve GTL'ET $58°6C 020'8C LLT'GE 8S¥'CC 006'GC 989°GC  OFHIE 06C'LC  9VL'‘6C 96E£CC 96E'6C SSET euipLe)

Lo} NAI €9¢F 860°S (1]r4 YY1 SS6 01 002 nyoaIqne[s eurprie)

L i0] NMUIL ‘NHO ‘NdI LS8‘€T 829°S1 Al TL58C YPP'e9  TIE0T  0€6'T 0s€c 0121 0€s 0291 02e'e 09% 00% Irauusp eurpLe)

ANA ‘NAd ‘NI

01 ‘NHO ‘d9S ‘NdI ‘NML 86078 05879 9Level 092°8¢ 107'86 0LI‘LEC €£6'96C 8S9'LLT ISH'6LE 9IL'€IC SST'IT ¥26'P6  LLL'09 0£9F sIsuauojued eUIpLIE)

nA NdI €1ST 68€€ 00T 00¥ 675 BO[NISED BUIPLIE))

nA dos S BJRIADIq RUIPLIE))

01 NML ‘NI dDS 008°€T 0sLet 000°T 00¢ 009‘c 09€‘1 S nmeqeq eurprie)
SISU9]RID0ISLIE

- NdI 00T 81 eUIpLIE)
NdI ‘NML sIsuaoonjowr

01 ‘VHL d9S 1056 918 ey geel 991 886 SL0‘T LY €81 0LT 01S sisdofyy

01 VON‘Nad 011‘c 0v9 vy (/14 01 sisuauoqes ey

NONI  Anunop ¥20c €20c 2202 1202 0202 610c 8102 LI0Z 9102 SI0C ¥I0Z €10¢ <¢I0Z 1102 0102 6002 800C dUWEU JYNUSIS

A._NNOanOONv €210} JO u__QSQum_ Yl ul 1Sy umb_\ﬁ( |eJuaWEeuJO JO Sniels u\_OQE_ "L x_ﬁ:UQ&/.\

6(4):225-231

’

PNIE 2025

230



PNIE

Ornamental Atyidae in Korea

"paJabuepua ‘NI 1u1d1Jap B1ep 'gQq ‘paJbuepua Ajjedannid
'4d 31qBIFUINA ‘A LUIIDUOD ISEI] )T {PUBJIRYL "YHL ‘BUIYD 'NHD ‘BIpU| ‘ONI ‘BISARIBIN 'SAIN ‘AUBLLIdD 'N3Q ‘BHIBIN 'VON ‘UBMIE] 'NML ‘BYUET IS "WNT ‘WRUIIA
._>_Z> _ux_oamm:_m _n_mum umuumum paliun Yyl _<m3 _muC_QQ___sn_ _n_Im _m_muCOUC_ _Zﬁ__ “muu‘SOmux |ednleN pue ainleN JO UOIIEAIISUOD) 10} UOluN |euoljeudalu] .ZUD_

01 NHD 019°C essa1duiod efiereq
sisualfer(Sueyz

aa VHL ‘NI ‘NML 001‘S 002‘se 008°6S 009°L¥ C€8CE  ¢88LC 9996 0S€v  0ST'0T 029‘TT 01¢'T S67'S 8€9'1 BUIPIIBOOIN

NML ‘nad

- ‘NHO ‘NdI ‘d9S ‘SAIN TSL6T S9€T GE56 BIRLISS BUIPLIEIOSN
dos epodoralay

dd ‘VHL'NHD ‘NdI‘NML 0¥0‘€S1‘C 0S6‘800C 9€0°0¥¢‘c 8€8T0T‘C 0LE'LLL ¥6S°6EE S0L‘90C 0S9'8C 005 096'CC BUIPLIEO0IN
NHO NA ‘VHL plR[MOnUSp

01 dOS ‘SAIN ‘NML ‘NdAI 022681  0SS‘6€C  861'PLC  CC0'68F  986'FVE6 992'S6S 955'68F 0EL‘81V €LTCSE OV6'LVI ¥0T'8FC €€8°61¢ €SO'CIT ¥98°001 982°€9 6SE€V6 STl BUIPLIRIOON

- THA ‘NAI ‘NML 816°292.T 0SL°01Z  S2906L 0£0°66 0021 0999 09¢€ IpIARD RUIPLIBOOAN

- vsn 00001 000°T BIqNI RUIPLIRIORE]

NONI Anuno) ¥20¢ €¢0c <clc Ic0c 0c0c 610c 8I0c LI0c 910c SI0c ¥I0Cc €10c <I0c 1I10c 0I0c 600c 800C dWEU IGNUINS

panuiuo) - xipuaddy

231

https://doi.org/10.22920/PNIE.2025.6.4.225




