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Abstract
Jellyfish have wide distributions throughout the world’s oceans, with new species records emerging from increasingly
broad areas as novel identification approaches are implemented, including citizen science. Here, the first accounts of
Thysanostoma loriferum (Ehrenberg, 1837) and Netrostoma setouchianum (Kishinouye, 1902) in Hong Kong waters
are reported based on photographs and videos collected by the Hong Kong Jellyfish Project. Together, these sightings
obtained through a citizen science project provide evidence for a greater diversity of jellyfish in Hong Kong oceanic
waters than has previously been recognized.
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Introduction
Jellyfish are widely distributed throughout the world’s
oceans (Magalhães et al. 2020). Where present, jellyfish
can influence ecosystems through their roles as efficient
predators (Acuña et al. 2011), as prey for higher-order
organisms (Pauly et al. 2009; D’Ambra et al. 2015), or
as invading species (Fuentes et al. 2010). Moreover, jellyfish presence can have consequences for human activities (Doyle et al. 2007), with these impacts ranging from
the closure of beaches and power stations, to declines in
fishing catch levels or operations (Purcell et al. 2007).

The occurrence and ecosystem roles of jellyfish
remain relatively poorly understood (Gibbons and Richardson 2013). That is, the impacts of this group are likely
underestimated due to their widespread perception as
bycatch (Rice et al. 2012), which has resulted in a lack of
baseline data for many species (Doyle et al. 2007). It is
worth noting, however, that some species are well studied, including the common and broadly distributed Aurelia spp. (Lamarck, 1816) (Jarms and Morandini 2019), the
invasive Mnemiopsis leidyi (A. Agassiz, 1865) (Fuentes
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et al. 2010), and the economically damaging Pelagia noctiluca (Forsskål, 1775) (Canepa et al. 2014). Developing a
more comprehensive baseline understanding of the distribution and ecosystem roles of an increasingly diverse
range of jellyfish will be important to our recognition of
their impacts. This importance is accelerating as human
activities drive changes in environments, such as overfishing, eutrophication, and climate change (Pitt et al.
2018), which could be creating conditions that facilitate
jellyfish invasions and modify their abundances (Duarte
et al. 2013).
Hong Kong, despite being part of one of the world’s
most species-rich marine areas (Ng et al. 2017), currently suffers from a lack of systematic documentation
and maintenance of jellyfish species records. In terms
of academic records, existing published articles about
jellyfish in Hong Kong include a recent sighting (Ricca
and Cheung 2021), an envenomation that occurred in
Thailand and the victim returned to Hong Kong for
treatment (Lam et al. 2014), and a report on jellyfish
genetics (Nong et al. 2020). While often overlooked by
researchers and fishers (Rice et al. 2012), this group of
conspicuous organisms commonly attracts the attention
of the general public. This attention may be leveraged
to improve our understanding of Hong Kong’s jellyfish.
That is, citizen science has been successfully used to fill
a similar research gap in the Mediterranean (Boero et
al. 2009; Gatt et al. 2018). In recognition of this experience, a similar project has recently been launched in
the waters around Hong Kong through the Hong Kong
Jellyfish Project (HKJP) (https://www.hkjellyfish.com).
Of sightings reported to the HKJP, one provides the first
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record of Thysanostoma loriferum (Ehrenberg, 1837)
and another two provide the first records of Netrostoma
setouchianum (Kishinouye, 1902) in Hong Kong. Here,
we present a brief description of these records, notes on
the occurrence of these species in Hong Kong, and highlight the benefits that can be gained from engaging citizen scientists in such projects.

Methods
To better understand the presence, abundance, and distribution of jellyfish in Hong Kong waters, a citizen science project—the Hong Kong Jellyfish Project (HKJP)
(https://www.hkjellyfish.com)—was started in early
2021. This project engages watersports enthusiasts
(swimmers, divers, kayakers, users of junk boats, etc.)
across Hong Kong in seeking out and recording data
about local jellyfish. In promoting the project, a species
identification poster is shared through the HKJP website,
social media, and in print. Reports, photographs, and
videos of species included in the poster, as well as some
not covered, are received through the HKJP website
(https://www.hkjellyfish.com/share-a-sighting) and an
iNaturalist project (https://www.inaturalist.org/projects/
hong-kong-jellyfish-project). It is through these sources
that records of two species of jellyfish not previously
recorded in Hong Kong waters were made (Fig. 1). In
addition to the photographs, videos, and location information, observers are asked to submit information
including species name (if known), number of individuals, density, and the activity the observer was doing
when the sighting occurred.

Figure 1. New records of the jellyfishes Thysanostoma loriferum (Ehrenberg, 1837) (red triangle) and Netrostoma setouchianum (Kishinouye, 1902) (blue circles) in Hong Kong waters.
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Based on the information provided by citizen scientists, identification of these sightings was made with
reference to previously published information, primarily Jarms and Morandini (2019). Further resources used
for the Thysanostoma loriferum sighting included The
Thysanostoma Project on the iNaturalist citizen science
platform (Patry 2018), as well as Mayer (1910), Kramp
(1961), and Cooke (1984). For the Netrostoma setouchianum sightings, reference was also made to Gershwin and
Zeidler (2008), Kishinouye (1902), and Gul et al. (2015a).

Results
Thysanostoma loriferum (Ehrenberg, 1837)
Figure 2
New record. CHINA – Hong Kong • High Island Reservoir East Dam; 22°21′39.9″N 114°22′37.0″E; 5–6 m
depth; 11 July 2021; Willie W.Y. San & Jennifer K.Y.
Cheng obs.; 1 individual, sex undetermined.
Identification. The specimen diameter was approximately 150 mm, based on the diver’s estimation using
the known measurement of their aluminum pointer (330
mm). The entire length from the crown to end of tentacles was estimated by the diver as between 500–600
mm. The smooth bell was a strong blue, described for
this species as “amethyst” by Mayer (1910), with an obvious cruciform internal tissue visible through the bell.
The margins of the bell were white with dark violet spots
on each of the marginal lappets, held together by a white
membrane as described for this species in Cooke (1984)
(Fig. 2B). The membrane (seen in Fig. 2C) connecting
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the marginal lappets is a feature that distinguishes T.
loriferum from T. flagellatum (Cooke, 1984) and T. thysanura (Kramp, 1961). The eight long, purple-colored
mouth-arms were covered in three rows of branched
edges, which surround the millimeter-sized mouth openings along their length. The upper parts of the moutharms were complexly frilled and connected by arches
between them, as described for this species in Mayer
(1910) (Fig. 2C). There appears to be damage to the terminal appendages, with only one retaining what was
described by Mayer (1910) as a “naked knob”, another
defining characteristic of T. loriferum (Fig. 2D). This
feature helps distinguish T. loriferum from T. thysanura,
which lacks the naked terminal portion (Kramp 1961).
Netrostoma setouchianum (Kishinouye, 1902)
Figures 3, 4
New records. CHINA – Hong Kong • Sai Kung East
Country Park, Pak Lap Tsai; 22°21′11.8″N, 114°21′57.4″E;
<5 m depth; 7 August 2021; Pak Hei Priscilla Ngai obs.;
1 individual; sex undetermined (sighting 1; Fig. 3) • West
side of Waglan Island; 22°11′13.3″N, 114°18′13.8″E; 4 m
depth; 25 July 2021; Cynthia Ho obs.; 1 individual; sex
undetermined (sighting 2; Fig. 4).
Identification. Both sightings 1 and 2 were of individuals of a pale blue color, with a dome coming up from
the exumbrella. The bell diameter of sighting 1 was estimated to be approximately 15 cm. A deep furrow ran
around the umbrella separating the dome from the outer
edge, which is characteristic of Netrostoma (Schultze,
1898) (Figs. 3B, 4A). Brown dots were visible on the individual from sighting 1 along the sides of the central

Figure 2. Thysanostoma loriferum sighted outside High Island Reservoir, Hong Kong. A. Entire animal. B. Bell margin. C. Upper parts of
the mouth-arms. D. With the terminal appendage - “naked knob” - indicated by an arrow. Photographs by Willie W.Y. San and Jennifer K.Y.
Cheng.
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Figure 3. Netrostoma setouchianum (sighting 1), near the Sai Kung East Country Park, Hong Kong. A. Entire animal. B. The furrow that
separates the dome from the outer edge. C, D. The pointed protuberances extending from the central dome and the oral arms which
extend outwards and upwards toward the main body. Photographs by Pak Hei Priscilla Ngai.

dome of the umbrella as detailed for Nestrostoma by
Kishinouye (1902) and Mayer (1910) (Fig. 3C, D), though
these brown dots may not be a consistent feature across
individuals within Netrostoma (Chuan et al. 2021). A
number of pointed protuberances extended from the central dome of both individuals (Figs. 3B, C, 4A). These
characteristics are present in the family Cepheidae, containing the genera Cephea (Péron & Lesueur, 1810) and
Netrostoma. Netrostoma setouchianum has been identified by the pointed protuberances on the central knob
(Gul et al. 2015a), and can be differentiated from other
Netrostoma species by the large number of pointed protuberances from the dome at the center of the exumbrella. Netrostoma nuda (Gershwin & Zeidler, 2008)
has a single round knob in the center, while N. coerulescens (Maas, 1903) has six large protuberances and numerous smaller wart-like bumps (Jarms and Morandini
2019). The other genera of Cepheidae, Marivagia (Galil
& Gershwin, 2010) and Cotylorhiza (Agassiz, 1862), either lack a central dome or protuberances. The main difference between the genera of Netrostoma and Cephea
are the number of gastrovascular canals between the rhopaliar canals, with this being three in the former and
more than three in the latter. Another feature that distinguishes Netrostoma from Cephea is the lack of long filaments attached to the oral arms of Netrostoma (Gul et al.
2015a). For these sightings, the oral arms extended distally from the oral disk in their lower half (Figs. 3C, 4B,
C) and were divided into two at the end, with multiple

branchlets giving them a feather-like appearance, as described for Netrostoma by Kishinouye (1902).

Discussion
Here we report the first records of Thysanostoma loriferum and Netrostoma setouchianum in Hong Kong
waters. More specifically, this sighting of T. loriferum
is the first record of this species in the northern South
China Sea, and is approximately 500 km from its nearest sighting in the Philippines, as shown on the iNaturalist platform. This sighting adds a further record to
the geographic range of T. loriferum, although it has
been reported from the Red Sea and around the IndoPacific from the Malay Archipelago to the Philippines
(Kramp 1961), with more recent records documenting
it in the Gulf of Eilat, Israel (Zakai and Galil 2001), in
Hawaiian waters (Cooke 1984), and along the east coast
of India (Sarkar 2003). Additionally, a citizen science
project on the iNaturalist platform, the Thysanostoma
Project by Wyatt Patry of the Monterey Bay Aquarium
(Patry 2018), shows 50 Thysanostoma sightings worldwide, from Malaysia and the Philippines, north to Japan,
and along the coasts of Africa and Australia. The two
sightings of N. setouchianum reported here are the first
records for this species in the northern South China
Sea from the iNaturalist platform. These sightings can
be considered within the expected range of this species
(Jarms and Morandini 2019); the type locality is in Japan
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Figure 4. Netrostoma setouchianum (sighting 2), sighted near Waglan Island, Hong Kong. A. Entire animal and furrow that separates the
dome from the outer edge and the pointed protuberances extending from the central dome. B, C. The oral arms which extend outwards
and upwards toward the main body. Photographs by Cynthia Ho.

(Kishinouye 1902). Species within the genus Netrostoma
are known to occur from the Indian Ocean and throughout the Indo-Pacific (Kramp 1961), and have been more
recently reported in Pakistani waters (Gul et al. 2015b).
As of September 2021, the citizen science platform iNaturalist shows 18 sightings of Netrostoma from India to
Australia and to the Marshall Islands and Japan (iNaturalist 2021).
In addition to providing information about the current distribution of these jellyfish species, the reported
sightings may give insight as to the environmental factors that determine the occurrence of these species. It is
possible that recent weather was instrumental to the presence of in Hong Kong; there were east to southeast winds
of force 4–5 on the Beaufort scale for several days prior
to the 11 July 2021 sighting (Hong Kong Observatory,
data.gov.hk) which may have propelled this individual
towards the eastern coast of Hong Kong. Though normally an oceanic species, this individual was spotted in
5–6 m of water (Willie San pers. comm.). In contrast, N.
setouchianum is likely present in Hong Kong waters as
a consequence of the coastal currents of China and the
larger currents entering the northern South China Sea.
Together, these results highlight that further research is
required to understand the effects of environmental variables on specific jellyfish distributions locally.
Citizen science has allowed us to capture evidence of
these first sightings of two jellyfish species within Hong
Kong waters, highlighting the applicability of such an
approach. Now their presence is recognized, more could

be done moving forward. Specifically, while the photograph and video records shared by citizen scientists
provide occurrence and basic morphological information, care should be taken when relying solely upon photographs and videos for identification purposes due to
the potential difficulties in morphologically distinguishing among congeners. Further targeted sampling could
be conducted to gain physical specimens so that additional analyses—including, for example, fine scale morphological measurements and genetic analyses—can be
conducted. While we note this potential, given the limitations of depending solely upon institutional research,
we again emphasize that our results demonstrate citizen science is an effective way of obtaining new species
records and adding to the knowledge of the distributions
of little-known species.

Acknowledgements
We thank Willie W.Y. San and Jennifer K.Y. Cheng for
sharing their photographs and videos of Thysanostoma
loriferum and for their gracious permission for use. We
also thank Pak Hei, Priscilla Ngai, and Cynthia Ho for
sharing Netrostoma setouchianum photographs and for
their gracious permission for use. We thank Dr. Patrick
W.S. Joyce for creating the map, Dr. Ferdinando Boero
for his advice in creating the Hong Kong Jellyfish Project, and Wyatt Patry and the iNaturalist community for
The Thysanostoma Project.

362

Authors’ Contribution
Conceptualization: JT, LJF. Data curation: JT. Funding
acquisition: JT, LJF. Investigation: JT. Methodology: JT.
Visualization: JT. Writing – original draft: JT. Writing –
review and editing: JT, LJF.

References
Acuña JL, López-Urrutia Á, Colin S (2011) Faking giants: the evolution of high prey clearance rates in jellyfishes. Science 333: 1627–
1629. https://doi.org/10.1126/science.1205134
Boero F, Putti M, Trainito E, Prontera E, Piraino S, Shiganova TA
(2009) First records of Mnemiopsis leidyi (Ctenophora) from the
Ligurian, Thyrrhenian and Ionian Seas (western Mediterranean)
and first record of Phyllorhiza punctata (Cnidaria) from the western
Mediterranean. Aquatic Invasions 4: 675–680. https://doi.org/10.
3391/ai.2009.4.4.13
Canepa A, Fuentes V, Sabatés A, Piraino S, Boero F, Gili J-M (2014)
Pelagia noctiluca in the Mediterranean Sea. In: Pitt KA, Lucas
CH (Eds.) Jellyfish blooms. Springer, Dordrecht, the Netherlands,
237–266 https://doi.org/10.1007/978-94-007-7015-7_11
Chuan CH, Venmathi Maran BA, Yap TK, Cheong KC, Syed Hussein
MA, Saleh E (2021) New records of cubozoan and scyphozoan jellyfish from Sabah Waters, Malaysia. Diversity 13: 420. https://doi.
org/10.3390/d13090420
Cooke WJ (1984) New scyphozoan records for Hawaii: Anomalorhiza
shawi Light, 1921, and Thysanostoma loriferum (Ehrenberg,
1835); with notes on several other rhizostomes. Proceedings of
the Biological Society of Washington 97: 583–588.
D’Ambra I, Graham WM, Carmichael RH, Hernandez FJ (2015) Fish
rely on scyphozoan hosts as a primary food source: evidence from
stable isotope analysis. Marine Biology 162: 247–252. https://doi.
org/10.1007/s00227-014-2569-5
Doyle TK, Houghton JD, Buckley SM, Hays GC, Davenport J (2007)
The broad-scale distribution of five jellyfish species across a temperate coastal environment. Hydrobiologia 579: 29–39. https://doi.
org/10.1007/s10750-006-0362-2
Duarte CM, Pitt KA, Lucas CH, Purcell JE, Uye SI, Robinson K,
Brotz L, Decker MB, Sutherland KR, Malej A, Madin L, Mianzan
H, Gili J-M, Fuentes V, Atienza D, Pagés F, Breitburg D, Malek J,
Graham WM, Condon RH (2013) Is global ocean sprawl a cause
of jellyfish blooms? Frontiers in Ecology and the Environment 11:
91–97. https://doi.org/10.1890/110246
Fuentes VL, Angel DL, Bayha KM, Atienza D, Edelist D, Bordehore
C, Gili J-M, Purcell JE (2010) Blooms of the invasive ctenophore,
Mnemiopsis leidyi, span the Mediterranean Sea in 2009. Hydrobiologia 645: 23–37. https://doi.org/10.1007/s10750-010-0205-z
Gatt MP, Deidun A, Galea A, Gauci A (2018) Is citizen science a valid
tool to monitor the occurrence of jellyfish? The spot the jellyfish
case study from the Maltese Islands. Journal of Coastal Research
85: 316-320. https://doi.org/10.2112/SI85-064.1
Gershwin L-A, Zeidler W (2008) Two new jellyfishes (Cnidaria: Scyphozoa) from tropical Australian waters. Zootaxa 1764: 41–52.
https://doi.org/10.5281/zenodo.181987
Gibbons MJ, Richardson AJ (2013) Beyond the jellyfish joyride and
global oscillations: advancing jellyfish research. Journal of Plankton Research 35: 929–938. https://doi.org/10.1093/plankt/fbt063
Gul S, Moazzam MM, Morandini AC (2015a) Crowned jellyfish (Cnidaria: Scyphozoa: Rhizostomeae: Cepheidae) from waters off
the coast of Pakistan, northern Arabian Sea. Check List 11: 1551.
https://doi.org/10.15560/11.1.1551
Gul S, Morandini AC, Moazzam M (2015b) First record of the crowned

Check List 18 (2)
jellyfish Netrostoma coerulescens (Cnidaria: Scyphozoa) from
Pakistani waters. Marine Biodiversity Records 8: E156. https://
doi.org/10.1017/S1755267215001268
iNaturalist (2021) Purple Crowned Jelly (Netrostoma setouchianum).
iNaturalist - https://www.inaturalist.org/taxa/885612-Netrostomasetouchianum Accessed on: March 2022-3-18.
Jarms G, Morandini AC, Schmidt-Rhaesa A, Giere O, Straehler-Pohl
I (2019) World atlas of jellyfish. Dölling und Galitz Verlag, Hamburg, Germany, 815 pp.
Kishinouye, K (1902) Some new Scyphomedusae of Japan. The Journal of the College of Science, Imperial University of Tokyo, Japan 17: 1–23.
Kramp PL (1961) Synopsis of the medusae of the world. Journal of the
Marine Biological Association of the United Kingdom 40: 7–382.
Lam SC, Hung YW, Chow EC, Wong CW, Tse WL, Ho PC (2014) Digital ischaemia: a rare but severe complication of jellyfish sting.
Hong Kong Medical Journal 20: 460–463. https://doi.org/10.12
809/hkmj134155
Magalhães C, Martins A, dos Santos A (2020) New approaches to
study jellyfish. In Zooplankton Ecology. CRC Press, Boca Raton,
USA, 227–251. https://doi.org/10.1201/9781351021821-13
Mayer AG (1910) Medusae of the world—volume III: the Scyphomedusae. Carnegie Institute Publication 109: 691–696____.
Ng TPT, Cheng MCF, Ho KKY, Lui GCS, Leung KMY, Williams GA
(2017) Hong Kong’s rich marine biodiversity: the unseen wealth
of South China’s megalopolis. Biodiversity and Conservation 26:
23–36. https://doi.org/10.1007/s10531-016-1224-5
Nong W, Cao J, Li Y, Qu Z, Sun J, Swale T, Yip HY, Qian PY, Qiu JW,
Kwan HS, Bendena W, Tobe S, Chan TF, Yip KY, Chu KH, Ngai
SM, Tsim KY, Holland PWH, Hui JHL (2020) Jellyfish genomes
reveal distinct homeobox gene clusters and conservation of small
RNA processing. Nature Communications 11: 3051. https://doi.org/
10.1038/s41467-020-16801-9
Pauly D, Graham WM, Libralato S, Morissette L, Palomares MLD
(2009) Jellyfish in ecosystems, online databases, and ecosystem
models. Hydrobiologia 616: 67–85. https://doi.org/10.1007/s10750008-9583-x
Patry, W (2018) The Thysanostoma project. iNaturalist. https://www.
inaturalist.org/projects/the-thysanostoma-project Accessed on:
2022-3-18.
Pitt KA, Lucas CH, Condon RH, Duarte CM, Stewart-Koster B (2018)
Claims that anthropogenic stressors facilitate jellyfish blooms
have been amplified beyond the available evidence: a systematic
review. Frontiers in Marine Science 5: 451. https://doi.org/10.3389/
fmars.2018.00451
Purcell JE, Uye SI, Lo WT (2007) Anthropogenic cause of jellyfish blooms and their direct consequences for humans: a review. Marine Ecology Progress Series 350: 153–174. https://doi.
org/10.3354/meps07093
Sarkar J (2003) On the scyphozoa from east coast of India, including
Andaman and Nicobar Islands. Records of the Zoological Survey
of India 101: 25–56.
Ricca PMC, Cheung HCA (2021) Sighting of the rare jellyfish Anomalorhiza shawi Light, 1921 in a marine protected area of Hong
Kong. Check List 17: 701–707. https://doi.org/10.15560/17.2.701
Rice CA, Duda JJ, Greene CM, Karr JR (2012) Geographic patterns
of fishes and jellyfish in Puget Sound surface waters. Marine and
Coastal Fisheries 4: 117–128. https://doi.org/10.1080/19425120.20
12.680403
Schultze, LS (1898) Rhizostomen von Ambon. Denkschriften der
Medizinisch-Naturwissenschaftlichen Gesellschaft zu Jena 8:
443–466.
Zakai D, Galil BS (2001) New Scyphozoan records for the Gulf of
Elat: Thysanostoma loriferum (Ehrenberg, 1835) and Carybdea
alata (Stiasny, 1939). Israel Journal of Zoology 47: 295–296.

