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Abstract

We report new occurrence records and an updated global distribution of Limnias novemceras Meksuwan, Jaturapruek & Maiphae,
2018 (Rotifera: Flosculariaceae) based on citizen-science observations and published data. Twenty-two records were compiled, 19
from social media, extending the species range from its presumed endemic area in southern Thailand to Nearctic, Neotropical,
Afrotropical, Palearctic, Sino-Japanese, and Oriental realms. Morphological features were consistent across populations, while minor

corona variation and ecological traits indicate behavioral flexibility.
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Introduction

Knowledge in biodiversity, ecology, and the biogeography of
organisms is typically generated through field research, in which
a researcher or team visits the habitats of target species. These
habitats may range from small ponds and forests to entire moun-
tain ranges or extensive coastal areas, where organisms are studied
and collected using a variety of sampling methods. Specimens are
primarily identified based on their morphological characteristics,
which are then compared with existing taxonomic descriptions to
assign the appropriate scientific name and taxonomic classifica-
tion. If the observed characters do not match any known species,
researcher may propose a new species or even a new taxonomic
category (Meiri and Mace, 2007; Braby et al., 2024). In addition
to taxonomic identification, researchers also document ecological
and biological aspects such as microhabitat preferences, feeding
behavior, mating patterns, and interspecific interactions
(Jaturapruek et al., 2018; Garcia-Morales et al., 2021). The scope
and depth of these observations are guided by the specific research
questions and objectives.

In recent decades, the era of digital technology, the Internet,
and social media has transformed how biodiversity data are gen-
erated. While traditional field expeditions remain essential, these
new tools have made the process more convenient and cost-
effective by reducing the need for extensive travel to distant
locations. Online platforms allow researchers and citizen scien-
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tists to share photographs, videos, and ecological observations in
real time, providing valuable records that complement field sam-
pling. As a result, biodiversity research can now be conducted
with lower budgets and wider geographic coverage than ever
before (Atsumi et al., 2024; Jansen et al., 2024). Even so, as tax-
onomists, we emphasize that accurate identification of any group
of organisms requires highly skilled specialists. In many cases,
working on a single order, family, or even genus may demand a
lifetime of dedicated study (Meksuwan et al., 2015; Franch et
al., 2024; Jattupan et al., 2024; Jaturapruek and Maiphae, 2025;
Pokpongmongkol ez al., 2025). However, citizen observations
are proving to be valuable, particularly for species with distinct
and easily recognizable features, where the risk of misidentifica-
tion is minimal.

Limnias novemceras is a sessile rotifer first described from a
stream in Krabi Province, southern Thailand, where individuals
were found attached to the roots of the aquatic plant Hydrilla ver-
ticillata (L.f.) Royle (Meksuwan et al., 2018). Since its original
discovery, no additional records were reported, leading to the
assumption that the species was restricted to southern Thailand.
This perception changed when multiple observations of the
species began to appear on social media platforms. The objectives
of the present study were therefore to compile photographs and
videos from various online sources that clearly display the diag-
nostic features of L. novemceras, and to analyze these materials in
order to reassess its geographic distribution, morphological varia-

tion, and substrate utilization.
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Methods

Photographs and videos of Limnias novemceras were compiled
from various social media platforms, including Facebook,
Instagram, iNaturalist, Reddit, YouTube, and X (formerly known
as Twitter). Other platforms were also searched but no records
were found. Additionally, published research articles were
reviewed for material identifiable as L. novemceras, including
instances in which the specimens had been assigned to a different
taxon.

Searches were conducted using both the search engines of each
platform and general internet search engines. The keywords
applied were “Limnias,” “L. melicerta,” and, in some cases, the
broader term “rotifer”.

Specimens were identified as L. novemceras based on the diag-
nostic characters described by Meksuwan et al. (2018).
Identification was confirmed when all three key traits were
observed: i) the dorsal plate with nine distinct projections (Fig.
1C); ii) a dorsal gap of the corona wider than the tube opening
(Fig. 1D); and iii) ventral antennae extending beyond the fully
expanded corona (Fig. 1 A,C). When either the dorsal gap or the
ventral antennae could not be clearly assessed, identification was
classified as uncertain.

Results

A total of 33 social media posts and 3 research publications,
including the original species description, were compiled in this
study. Of these, Facebook (12) contributed the most posts, fol-
lowed by Instagram (8), YouTube (7), X (4), iNaturalist (1), and
Reddit (1). However, among the social media data, 11 posts were

traced to four original videos that had been reposted on different
social media sites (LN9, LN10, LN11, and LN21). In addition,
another 11 posts were interpreted as likely depicting the same pop-
ulations that individual authors photographed or filmed within
short intervals of time (LN2, LN3, LN16, and LNI18). After
accounting for these duplications, 19 independent records were
retained for analysis of the global distribution of L. novemceras
(Tab. 1). Of these, three were specifically labeled as L. novemceras
by the content creator, and one by a commenter. In the following
sections, we examine biological information on L. novemceras
from these online sources, focusing on its biogeography, morphol-
ogy, and ecological characteristics.

Biogeographical distribution

Based on the most recent information in the Rotifer World
Catalog, L. novemceras had previously been reported only from its
type locality (Jersabek et al., 2025). Our findings, however, show
that the species occurs on six zoogeographic realms, including the
Nearctic, Neotropical, Afrotropical, Palearctic, Sino-Japanese, and
Oriental realms (Holt et al., 2013). These records span tropical,
subtropical, and temperate regions, with no observations yet from
Australia or Antarctica (Fig. 2).

Morphological variation

Specimens from different continents exhibited remarkably lit-
tle morphological variation, indicating a high degree of consisten-
cy across populations. The three diagnostic traits -the structure of
the dorsal plate, the wide dorsal gap of the corona, and the elon-
gated ventral antenna- consistently matched the original descrip-
tion and illustrations. Most specimens recorded from social media
appeared to be attached to filamentous algae (Fig. 1A).
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Fig. 1. General features of Limnias novemceras under the microscope (in vivo). A) Specimen with a transparent, ringed tube (LN20). B)
Specimen with an opaque tube covered with debris (LN20). C) Contracted specimen showing the dorsal plate with nine projections and
long antennae (LN19). D) Specimen elevating its corona well beyond the tube opening (LN14). Specimens are not shown to scale.
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Fig. 2. Distribution of Limnias novemceras. Records without specified locations (LN12, LN13, and LN22*) are not shown on the map.

The asterisk indicates records with uncertain identification.

Some populations were also observed constructing opaque tubes
covered with debris (Fig. 1B). Egg production was noted in several
social media records, with most individuals carrying one or two
eggs (Fig. 1D). Notably, six specimens (LN10, LN11, LN14,
LN18, LN19, and LN20) were observed extending their corona
well above the tube opening, with LN14 occurring at the highest
elevation (Fig. 1D).

Discussion

The results expand the known range of L. novemceras, show-
ing that it occurs across six zoogeographic realms. This broad geo-
graphic range indicates that L. novemceras is not a narrowly
endemic rotifer but can persist in diverse freshwater ecosystems.
Its presence across both hemispheres and multiple continents sug-
gests high dispersal potential, possibly facilitated by passive vec-
tors such as aquatic birds, water currents, or human-mediated
transport (Fontaneto, 2019; Green et al., 2023). Moreover, these
observations imply that L. novemceras possesses broad ecological
tolerance, which may explain its success in colonizing diverse
habitats ranging from warmer low-latitude waters to cooler mid-
latitude regions. The absence of records from Australia and

[Journal of Limnology 2026; 85:2251]

Antarctica may reflect genuine biogeographic limits or a lack of
targeted surveys or published observations in these regions, consis-
tent with the “rotiferologist effect”, wherein apparent patterns of
species richness are strongly shaped by where specialists have
worked rather than by true biodiversity (Fontaneto et al., 2012).

In addition to its wide distribution, morphological traits were
generally consistent with the original description, supporting their
reliability as diagnostic characters. However, variation in the
degree of corona elevation indicates behavioral flexibility. This
variation may be influenced by factors such as activity level, the
presence of suspended particles in the surrounding water, individ-
ual health condition, or may simply represent normal behavioral
variation (Obertegger and Wallace, 2023). Importantly, this study
highlights the value of citizen observations, which can substantial-
ly broaden knowledge of morphological variation and even con-
tribute to taxonomic research (Chandler et al., 2017).

Beyond morphology, L. novemceras also exhibits behaviors
that have long been recognized in sessile rotifers. The construction
of opaque tubes covered with debris, observed in some popula-
tions, is a behavior recognized in tube-building sessile rotifers for
more than a century (Hudson and Gosse, 1889, as cited in Wallace
et al., 2006). The debris consists of suspended particles from the
water column and/or fecal material expelled by the rotifers. These

OPEN aACCESS



Article

particles could be gathered by the ciliary currents of the corona and
bound with secretions produced from epidermal glands (Franch-
Meneu and Pastor, 2025). In addition, the ultrastructure of these
tubes has been examined in detail with transmission electron
microscopy (TEM), both in earlier work by Yang and Hochberg
(2018) and more recently by Franch-Meneu and Pastor (2025).

With regard to habitat, although most specimens recorded from
social media appeared to be attached to filamentous algae, we
hypothesize that this pattern does not necessarily reflect a true
preference for algal substrates over submerged parts of aquatic
plants, which are the more typical attachment sites of sessile
rotifers (Meksuwan et al., 2011, 2014). Instead, it may result from
the collection methods used by observers, who often scoop water
or employ plankton nets to obtain samples. Portions of this mate-
rial are subsequently examined under a microscope, where individ-
uals of L. novemceras are observed attached to suspended sub-
strates such as algal filaments and decayed plant fragments. Such
an approach likely underestimates the true density of sessile
rotifers in their natural habitats. A more suitable sampling protocol
involves collecting submerged portions of aquatic plants, placing
them in containers filled with filtered water from the habitat, and
transporting them to the laboratory. Small plant fragments can then
be examined in chambers filled with field water under a stereo-
scopic microscope. Once the target species is located, fresh slides
can be prepared for detailed examination under a compound
microscope, particularly for species-level identification
(Meksuwan et al., 2011). Following this method allows for a more
accurate assessment of both habitat preferences and population
density.

Reproductive observations also provide insights into the
species’ biology. Most individuals carried a single egg within the
tube and occasionally two, consistent with the original species
description (Meksuwan et al., 2018). However, one record men-
tioned that three eggs were observed, although this was not shown
in the post (LN18). Moreover, because amictic and mictic females
of L. novemceras may differ in their egg production (Wallace et al.,
2006), the reproductive biology of this species remains an impor-
tant subject for future study.

Finally, valuable data were obtained not only from original
posts but also from public comments, which are particularly
important in citizen-science research. In the present study, ecolo-
gists and rotifer taxonomists contributed noteworthy input through
comments, providing species identifications and ecological obser-
vations. Two-way communication between posters and public
users facilitated question-and-answer discussion, yielding more
detailed information on the topic of interest. In several cases, com-
ments also provided details on sample locations, habitat character-
istics, and permissions to use posted photographs and video clips.

Notes on the limitations of data from social media

A common limitation in species distribution studies using citi-
zen-generated data is the potential for misidentification by non-
experts. In the present study, this issue was minimized because all
rotifer records were verified and confirmed by experts based on
clearly defined diagnostic traits described in this paper. Images or
videos lacking sufficient morphological details for species-level
confirmation were conservatively categorized as “uncertain.”

Another limitation often raised concerns the temporal accuracy
of observations. Because the sampling date is frequently unavail-
able in social media posts, the upload date was used as a proxy in
this study. This approach is considered appropriate, as our aim was
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to document the geographical occurrence of L. novemceras rather
than to analyze temporal patterns.

A further limitation involves the accuracy of geographic infor-
mation. Some social media records lacked explicit geolocation
data and were therefore inferred from post descriptions or user pro-
files. For instance, records from the Facebook group “Taiwan
Freshwater Microorganism Fans Club” were assumed to originate
from Taiwan. Although the spatial precision of these data varied -
from exact localities to broader regional assignments- such resolu-
tion is sufficient for illustrating the broad distribution of L. novem-
ceras across continents.

Overall, despite these inherent limitations, the verified and
curated citizen-sourced records provided a reliable foundation for
assessing the species’ global distribution.

Conclusions

This study provides new occurrence records and an updated
global distribution of Limnias novemceras, extending its range
from southern Thailand to five continents. Citizen-science obser-
vations, combined with published data, confirm the consistent
morphology and reveal ecological traits linked to tube construction
and substrate use. These records highlight the value of citizen-con-
tributed material for documenting and expanding knowledge of
microscopic animal distributions.
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