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Abstract

Correct identification of species is necessary if we are to understand their biology, ecology, and evolutionary history, as
well as to catalog their global biodiversity. This is acutely critical for many micrometazoans like rotifers, which are often
difficult to identify because of their small size and complicated morphologies. Rotifers are ubiquitous micrometazoans
that are found worldwide in fresh, brackish, and some marine waters. However, their study is hindered by a lack of
both taxonomic expertise and concomitantly adequate guides to the identification of some taxa. These deficiencies are
particularly true for the sessile species. To help alleviate these impediments, we assembled information from the literature
on easily recognizable characters of all nine valid species in one notable genus: Floscularia (Monogononta; Gnesiotrocha;
Flosculariidae). Using that information we developed a simple, dichotomous key to enable workers to identify species in
this genus. Our key emphasizes easily observable characters of adult female morphology, including features of their tubes,
anterior ends, trophi, and colony formation abilities, thereby allowing for relatively quick identification.
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Introduction

A fundamental process in biological study is the search for patterns. Indeed the discipline began in antiquity with the
grouping of organisms into categories based on similarities in form, function, and process. The physicist Rutherford
described that approach as ‘stamp collecting’ (Johnson 2007). To a certain extent we are still involved in that
practice. Nevertheless, knowledge of the range of biological complexity is still wanting at all levels, and the most
fundamental of these is our ability to identify organisms. That knowledge gap hinders our ability to map their
distributions and understand their evolutionary patterns; these encompass the Linnean, Wallacean, and Darwinian
shortfalls. But it also impedes advancing knowledge in other kinds of biodiversity knowledge: i.e., understanding
ecological function, abiotic tolerances, and species interactions: the Raunkiaeran, Hutchinsonian, Eltonian shortfalls,
respectively (Diniz-Filho et al. 2023; Hortal et al. 2015). While these knowledge gaps are replete throughout all
biology, they are critical for micrometazoans because of the fundamental roles they play in food web dynamics
including the microbial loop (Glibert & Mitra 2022) and their importance in other avenues of research including
aquaculture, aging, and toxicology (Wallace et al. 2023). It is also important that these gaps be filled to develop
complete phylogenies (Serensen & Giribet 2006). Here we continue our focus on the sessile species in phylum
Rotifera (sensu stricto) begun by Davies et al. (2024), a group whose study is hindered by the lack of new taxonomists
armed with up to date keys (Ejsmont-Karabin 2019; Fontaneto et al. 2012).
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Although usually less than 1000 um in size and numbering only about 2000 described species, rotifers have
piqued the curiosity of researchers for >200 years. (Davies et al. 2024; Edmondson 1959; Fontaneto & De Smet
2015; Wallace et al. 2006). This interest stems from the fact that these short-lived, aquatic metazoans possess
diverse morphologies and varied life cycles (Wallace et al. 2015), as well as reproductive modalities encompassing
both obligatorily sexual, obligatorily asexual, and cyclically parthenogenetic (Serra et al. 2018). While most rotifers
are mobile, either swimming (Obertegger ef al. 2018), crawling over surfaces (Hochberg & Litvaitis 2000), or
navigating among particles in sediments (Ejsmont-Karabin & Karpowicz 2021), the adults of nearly 100 species in
superorder Gnesiotrocha live permanently attached to surfaces. These species are referred to as the sessile rotifers
(Edmondson 1944). As a group these taxa offer a variety of interesting research subjects including their evolution
and understanding the function of diverse morphology, genetics, life history, development, substratum selection,
and habitat-dependent adult reproduction and survival. Even though most of these taxa are sessile, some species are
obligatorily planktonic, a condition that probably evolved secondarily (Edmondson 1944). Adult sessile rotifers are
common on submerged hydrophytes in inland lakes and ponds (Wallace 1980). Many are solitary, but others form
colonies (Edmondson 1945; Wallace 1987). The ways in which colonies form have been described by Wallace et al.
(2015). However, young hatchlings (larvae) from diapausing embryos (resting eggs) are solitary, thus, regardless of
the ways colonies are formed a future colony always begins with a single stem female.

Identification of sessile rotifers is based on relatively simple characters, including shape of the corona, presence
of sensory and other morphological structures in the apical field, body size, propensity to form colonies, and
the fact that many species form extracorporeal coverings that surround their bodies (Yang & Hochberg 2018a,
2018b; Yang et al. 2021). Indeed, because these coverings vary in their construction to include gelatinous matrices,
flexible, hardened tubes, and pipe-like tubes composed of pellets, their composition is a convenient characteristic
on which keys to the genera and even species may be based (Davies et al. 2024; Edmondson 1959; Koste 1978).
Unfortunately, of all potential features, morphology of their trophi has been nearly neglected. Regardless, use of
trophi in identification of rotifers can be difficult for workers inexperienced in their extraction or those engaged in
large scale ecological studies where trophi removal can be prohibitively time consuming. Moreover, trophi also may
have limited value in the case of some cryptic species (Kordbacheh et al. 2018). In such instances, other characters
may provide more value and lead to more rapid identification.

Habitats containing sufficient hydrophyte diversity provide adequate niche diversity to allow the development
of a rich sessile rotifer community including those in the orders Collothecaceae and Flosculariaceae (Edmondson
1944; Sarma et al. 2020; Tiefenbacher 1972; Wallace 1977). Their wide distribution notwithstanding the extant keys
to the sessile taxa are not inclusive. For example the key by Meksuwan et al. (2013) is regional and that of Koste
(1978) is incomplete: i.e., it does not include taxa currently recognized in the List of Available Names of Rotifera
(Jersabek et al. 2018). Moreover, general information of the sessile taxa are scattered across the literature (Koste
1975; Leutbecher & Koste 1998; Tiefenbacher 1972; Wallace 1977, 1980) and visual documentation of species is
limited. And, if DNA barcodes are assigned to misidentified taxa, their study will become undeniably worse (Collins
& Cruickshank 2013). Here we provide a key to identification of adult females of the nine species in Floscularia
(Flosculariidae; Flosculariaceae) an important sessile genus with species commonly found attached to hydrophytes
lentic waters in both tropical and temperate systems across the globe.

Identify of sessile rotifers to the level of genus and then species can be difficult. The monospecific species in
Flosculariidae (Beauchampia, Lacinularoides, Octotrocha, and Pentatrocha), species of Conochilidae, and Limnias
have been recently considered by Davies et al. (2024). A few straightforward features allow differentiation of
the remaining genera of Flosculariidae: Floscularia, Lacinularia, Ptygura, and Sinantherina. Floscularia species
possess a corona with four lobes and a glandular, ciliated cup called the modulus that secretes a mucilaginous
material, which they use in constructing their tube (see below). All adult Floscularia lack an oviferon (see below)
and are exclusively sessile, either as individuals or forming small to large allorecruitive colonies (Wallace et al.
2015) (pseudo-colonies) (Meksuwan 2015). All adult Lacinularia possess an oval to heart-shaped corona; they are
embedded in a conspicuous, common, gelatinous matrix. All adult Lacinularia species lack an oviferon, are usually
colonial, and are either sessile or planktonic. Depending on the species, their colony formation is autorecruitive or
geminative. Ptygura species possess a round to oval-shaped corona, produce a gelatinous tube, and lack an oviferon.
Most are sessile and are usually solitary, but they may attached to other sessile rotifers forming allorecruitive
colonies (Wallace 1987). Sinantherina species possess a heart-shaped or quadrangular corona, lack an obvious
gelatinous matrix, and possess an oviferon—a feature that they shares with Pentatrocha (Segers & Shiel 2008);
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FIGURE 1. Schematic representations of the coronal margins of the nine genera of Flosculariidae. Images are not to scale. The
corona is developed into two concentric rings that beat in a metachronous pattern thereby producing feeding currents: trochus
(—); cingulum (— — —) (Wallace 2002). Adapted after Bielanska-Grajner et al. (2015), Colledge (1918), Koste (1978, 1989),
and Remane (1929-1933); Pentatrocha (©Magnolia Press, reproduced with permission from the copyright holder [Zootaxa
1750: 19-31] and the authors (Segers & Shiel 2008)).

KEY TO THE FLOSCULARIA (MONOGONONTA; FLOSCULARIIDAE) Zootaxa 5471 (4) © 2024 Magnolia Press - 403



both sessile or planktonic species are known. Depending on the species, their colony formation is autorecruitive or
geminative. However, in identifying genera of Flosculariidae one should avoid relying only on a cursory observation
of the corona alone (Fig. 1). First, the coronal margins flex considerably, twisting and stretching. Therefore, they
may temporarily present a different contour. Second, there is some overlap in the general outline that may lead to
misidentification, particularly in Lacinularia, Ptygura, and Sinantherina, and perhaps Limnias. A neglected field of
research is the musculature and surface characteristics of these genera (Hochberg & Hochberg 2017; Hochberg et
al. 2015; Hochberg & Lilley 2010; Santo et al. 2005).

Methods

We constructed keys by reviewing the literature germane to species of Floscularia, including Edmondson (1940),
Fontaneto et al. (2003), Hudson (1875), Koste (1978), and Wright (1950). In all cases we reviewed the original
published descriptions, but only species recognized as valid by the List of Available Names (LAN) (Jersabek et al.
2018) and/or the Rotifer World Catalog (Jersabek & Leitner 2013) were considered.

Genus Floscularia Cuvier, 1798

Before the turn of the century, the genus Floscularia was known as Melicerta (family Melicertadae) (sic) (Hudson
& Gosse 1886) (Latin, meliceris, honeycomb). At that time genus Collotheca (Greek, collo, glue + Greek, theca,
cup) was referred to as Floscularia in family Flosculariadae (sic) (Hudson & Gosse 1886). However, for reasons
of priority, Harring (1913) rectified these errors. The etymon of Floscularia is an allusion of a fully expanded adult
which has the appearance of a flower. The genus comprises nine morphospecies, but based on the LAN we separate
the five taxa that Koste (1978) subsumed into a group comprising taxa resembling Floscularia ringens (Linnaeus,
1758) (Segers & Shiel 2008).

While the larvae of all Floscularia are free swimming, the adults are sessile and either solitary or colonial. At
the base of the foot the animal secretes a material is that permanently glues the animal to the substratum. In some
cases, this material continues to be released; this results in a slim, extracorporeal shaft called the peduncle. Adult
animals may become dislodged from their substratum if they are subjected to rough treatment during sampling or
transport. Prolonged storage in fixatives has the same result.

Floscularia species may be differentiated based on several characters some of which offer taxonomical
challenges; these are outlined in Table 1 and examples illustrated in Figure 2. Unfortunately, not all of these features
are well documented in the literature. All species produce an extracorporeal tube of some form, but its construction
varies markedly (i.e., solely gelatinous, gelatinous with large pellets, or composed of small pellets). However, tubes
may partially obscured by algae and/or debris and the color of pellets are affected by the colors of particles in the
water. Also the color of the gelatinous tube in Floscularia melicerta (Ehrenberg, 1832) may vary depending on the
edaphic conditions of the habitat. With respect to female morphology, the corona has four lobes, two ventral and two
dorsal, but they vary slightly in shape. The coronae of two species remain undescribed (see below). As previously
noted, careful observations of the flexible lobes is essential, as they may temporarily adopt unusual conformations.
Production of gelatinous tubes in F. melicerta and Floscularia janus (Hudson, 1881) and the incorporation of
individually formed pellets in the tubes of other species is accomplished by a curious structure composed of three
units: labium (tongue-like), modulus (cup-shaped), and sublabium (smaller mound) located the anterolateral side
(Fig. 2A,B). Mucrons (neck hooks or processes) are located in the dorsal region of the neck just posterior to the
corona (Fig. 2C). These small, firm, finger-like processes are best seen at apex of the anterior end in contracted
animals. Because their morphology varies, they are useful in species identification (Edmondson 1940; Segers 1997,
Segers & Shiel 2008). A peduncle may be present, but its length may vary within a species depending on the age
of the animal (Segers & Shiel 2008; Wright 1959) (Fig. 2D). The length of the ventrolateral antennae may be short
or long (Edmondson 1940). Morphology of their unci teeth of the trophi varies: they may be weakly or strongly
differentiated (Fontaneto et al. 2003; Segers 1997; Segers & Shiel 2008) (Fig. 2E). The propensity to form colonies
varies among species (Fig. 2F). To identify species of Floscularia the best practice is to use a as many of the
characteristics noted above as possible.
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All Floscularia construct tubes, but that process differs from that of other sessile taxa (Yang & Hochberg
2018b; Yang et al. 2021) and it even differs within the genus. Yet all employ a gelatinous material to some degree
in tube construction. In F. melicerta, tube construction is simple: a thick jelly is secreted by the modulus that is
then smeared in layers one on top of the other (Wright 1957). As these layers are deposited, they may incorporate
dissolved organic matter thereby producing a slightly colored jelly mass rather than a clear one. Algae and debris
may become embedded within the jelly, the result being a nearly an opaque tube (see below). In F. janus fecal masses
are incorporated into the jelly tube (Hudson 1881). [This is also seen in Ptygura (Floscularia) noodti (Koste, 1972)
and Ptygura pilula (Cubitt, 1872): see figure 156 a,b in Remane (1929-1933) and Abb. 3 in Koste (1972)]. Tube
formation reaches its most complex form in those Floscularia that mix suspended particles that have been caught
by the animal’s feeding currents, but not consumed, with gelatinous secretions of the modulus to form spherical or
bullet-shaped pellets. These are then laid one upon another—Iike a brick layer might do—to form a tubular wall
resembling the turret of a medieval castle (Remane 1929—1933; Wright 1950). The inside of these tubes is apparently
lined with a membranous coat (Fontaneto et al. 2003; Yang & Hochberg 2018a). Differences in suspended particles
may alter the color of the pellets (see below) (Edmondson 1945; Hudson & Gosse 1886). Consult Bedwell (1877),
Cubitt (1870), Wright (1950), Tiefenbacher (1972), and Fontaneto et al. (2003) for accounts of the pellet tube and
its formation.

Because the tube is conspicuous it is convenient to focus on it to identify species of Floscularia (Koste 1978):
e.g., using the presence or absence and morphology of pellets, rather than other morphological features of the animal.
Nevertheless, as Edmondson (1940) warns “... the character of the tube depends on the nature of the material in the
environment ... .” Thus, materials suspended in the water may not be integrated into the pellets in the same way in
all habitats and at all times. For example, in species forming pellet tubes the pellets produced on one day may be a
different color than on another (Edmondson 1945). However, the tube may not be evident in populations of F. janus
growing in water with low levels of particulates. Additionally, Floscularia decora Edmondson, 1940 commonly uses
little material in construction of pellets, so its tube may be difficult to discern. And, as noted above, the gelatinous
tube of F. melicerta may be mistaken for possessing pellets if the jelly has become concealed by debris.

A further complication may arise when relying on tube morphology alone to distinguish two species coexisting
in the same habitat. In certain circumstances the pellets produced by F. ringens may be somewhat elongate thereby
resembling that of Ptygura noodti (Koste, 1972). Therefore, to determine whether a species of pellet-forming tube
is a species Floscularia or Ptygura species: e.g., P. noodti or P. pilula, the shape of the corona should be examined
while it is expanded (Meksuwan et al. 2011). In preserved samples it will be necessary to remove the animal
from its tube to examine it for the presence and form of mucrons (neck hooks), which vary in Floscularia (Segers
1997; Segers & Shiel 2008). Mucrons also are present in certain members of Ptygura, which offers an additional
complexity (Franch et al. 2024; Meksuwan et al. 2011).

Conclusions

Additional study of species in this genus should include morphology of the trophi, mucrons, and tripartite pellet-
forming organ, as well as the extent to which colony formation takes places. No doubt other species of Floscularia
await discovery. Unpublished notes of Frank Myers outlined a putative species he called F. glandulata. According
to Myers’ notes, the tube of this putative species resembled F. janus, but the corona had four, nearly equal lobes and
the mucrons were very large and moved like pincers (W.T. Edmondson, pers. commun.). Segers and Shiel (2008)
discuss specimens that resemble F. melicerta, except for two characteristics: short, ventrolateral antennae and a
gelatinous tube that resembles Ptygura barbata Edmondson, 1939 and Ptygura tacita Edmondson, 1940.
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FIGURE 2. Examples of critical characteristics used in differentiating Floscularia species. (See Table 1 for additional
information.) A, B. Anterior ends showing features of the corona. A. Corona lateral view of F. conifera: tripartite pellet-forming
organ (encircled with dotted line) with a pellet (p) in the modulus, B. Corona ventrolateral view of F. melicerta. C. Presence
(F. conifera and F. decora) or absence (F. janus) of mucrons. D. Long peduncle of F. pedunculata; Insert: illustrations of two
Floscularia spp. lacking peduncles. E. Examples of trophi showing weekly and strongly differentiated unci teeth. F. Examples of
allorecruitive colony formation (three small colonies). Tubes in the upper left colony with rings (Edmondson 1945) for details.
Symbols: d = debris; dl = dorsal lobe; f= foot; gt = gelatinous tube: dotted line indicates tube; i = insertion point of peduncle to
foot; m = mouth; pd = peduncle; pt = pellet tube; s = substratum; sf = stem female of colony; tr = trophi in mastax; vl = ventral
lobe; vla = ventrolateral antenna. A, C = Reproduced from original art courtesy of W.T. Edmondson; D. After. Joliet 1883; E.
(Reproduced with permission from the copyright holder [Hydrobiologia 354: 165—175; (Segers 1997)).
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Diagnosis. Adult females obligatorily sessile, either solitary or colonial. Corona a continuous curve of four flexible
lobes (ear-like) with a wide dorsal gap. Dorsal antennae minute; paired ventrolateral antennae conspicuous. A
distinctive, glandular, ciliated cup (modulus) with its attending labium located anteroventrally. Tube construction
varies among species. Oviparous.

Dichotomous key to species of genus Floscularia

2(1)
3(2")

3

4(3)

4

5(2)

6(5)

P
7(6%)

7
8(7°)

Animals possessing mucrons; ventrolateral antenna elongate; ventral lobes larger than dorsal lobes; tube with small pellets or
with large, ovoid fecal pellets embedded in gelatinous material or with only gelatinous material without pellets (Fig. 2C) ...

[Mucrons, if present, are best seen at apex of the anterior end in contracted animals.]

Animals lacking mucrons (Fig. 2C); ventrolateral antenna short; ventral lobes much larger than dorsal lobes, dorsal lobes very
small and almost confluent along their dorsal margin; tube comprising gelatinous material embedded with large, egg-shaped
masses; total body length <1600 um; solitary (Fig. 3) ....... ... i i, janus (Hudson, 1881)
[The trophi have been documented by Koste (1978) and Kutikova (2007). Kutikova (2007) reports the masses to be “fecal
lumps,” but also discusses their production in a modulus structure as follows. “Under the crown, below the oral funnel, an
angular lower lip (length 30 pm) protrudes with a pit where fecal lumps (size 83-98 x 45-56 um) are created for building a
house. The pit is lined with cilia.” Koste (1978) also refers to the mass as large pellets loosely associated with detritus and
feces.] Regardless, if little particulate matter is available, F. janus may produce “fairly transparent, irregular tubes” (Edmondson
1940). The larvae of F janus may settle on filamentous algae in a series: i.e., the individuals are assembled in order of size
(age) even when adequate space is available for arbitrary settling (Edmondson 1940). Apparently very rare in the plankton, W.T.
Edmondson, pers. commun. Cosmopolitan.]

Mucrons smoothly curved (arched) without accessory projections .. ... ... ......o.uun oot 5
MUCTONS OthET . . . oottt e e e e e e e e e e e 3
Mucrons bifid (tips with one tooth point forward and one inwardly) or mucrons complex and variable; pellet tube comprising
densely or loosely packed, round pellets . . ... ... . 4

Mucrons not bifid (tips flexed ventrally at near right angles pointed) (Fig. 2C); pellet tube comprising densely packed, bullet-
shaped pellets; labium elongate, pointed; unci teeth weakly differentiated (Fig. 2E) total body length 5002000 pum; solitary or
colonies 2—c.35 individuals. (Fig. 4) . . ..o ot conifera (Hudson, 1886)
[The trophi have been documented by Segers (1997). The ultrastructure and tube of this species has been studied by Yang
and Hochberg (2018a). Edmondson (1945) studied the dynamics of population growth and the social structure of solitary and
colonial animals. The propensity to form colonies in this species has been reported by (Wallace 1987). Cosmopolitan. |
Mucron tips bifid, (noted above); tube with loosely packed, round pellets; peduncle long (Fig. 5) ........ bifida Segers, 1997
[Tube resembles that of F bifida and F. ringens (Segers 1997). The adult (contracted) and trophi (asymmetric) have been
documented by Segers (1997). The bifid dorsal hooks are apparently variable (Segers et al. 2010). Thailand. South America.]
Mucrons variable: large with two, strong, lateral spines, slightly incurved or almost straight pointing ventrally or with accessory
projections near ends; pellet tube comprising loosely packed, round pellets; peduncle short (Fig. 6) . ... armata Segers, 1997
[Tube resembles that of F ringens and F. bifida (Segers 1997). The adult (contracted) and trophi (asymmetric) have been
documented by Segers (1997). Thailand. South America.]
Tube composed of densely packed pellets; peduncle shortorlong ........ ... . .. . . . 6
Tube composed solely of firm gelatinous material (clear or colored), embedded and/or covered by algae, bacteria, or debris
partly obscuring the animal; labium and modulus broad; total body length <1600 pm; solitary (Fig. 7) ..................
............................................................................. melicerta (Ehrenberg, 1832)
[The trophi are illustrated by (Koste & Bottger 1989). Drawings showing the layers in the gelatinous tubes were published by
(Hudson 1875). The layers of jelly are laid down by the animals as described above. Cosmopolitan. |
Tube composed of densely packed, clear, hexagonal, bullet-shaped pellets; dorsal hooks large, slightly curved; peduncle short;
total body length ~500 pum; solitary or colonies of a few individuals (Fig. 8) .................. decora Edmondson, 1940
[This species uses little particulate material in forming its clear pellets; these are large and hexagonal in shape at the anterior,
but are flattened at the base. To our knowledge, the trophi have not been figured. Thailand. North America.]
Tube composed of densely packed round pellets; labium long or short; peduncle long orshort ........................ 7
Quadridigitate, cuticular processes located on sides of neck; below the labium two conical processes, with a smaller knob in
between, below another median knob; labium short, round; peduncle long; total body length ~750 pm; solitary, perhaps colonial
(FIg. O et pedunculata (Joliet, 1883)
[See Koste (1978) Tafel 199, figure 4a—d for additional figures. Figure 116 in Remane (1929-1933) illustrates the long peduncle.
W.T. Edmondson (pers. commun.) notes that this species “... has a great resemblance to F. ringens.” Indeed Joliet (1883) states
much the same: “Cette différence dans la forme du tube des deux espéces correspond a un détail anatomique qui constitue a lui
seul a peu pres toute la différence qui existe entre elles.” Nevertheless, these species may be separated based on the presence of
the quadridigitate processes and the conical processes, as well as the relative length of their peduncles. To our knowledge, the
trophi have not been figured. India. Thailand. North and South America.]

Quadridigitate processes absent; conical processes absent; peduncle long; labium long or short .................... ... 8
Labium short, blunt; unci teeth weekly differentiated; total body length 500—1900 pm; solitary or colonies of a few individuals
(Fig. 10 oo e e ringens (Linnaeus, 1758)
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[The mucrons resemble that of . decora (Figs. 2C, 8B,C). The trophi have been documented by Fontaneto et al. (2003), Koste
and Poltz (1987), and Segers (1997). Several workers have reviewed the life history of this species, including tube building
(Bedwell 1877; Fontaneto et al. 2003; Gosse 1852; Santo et al. 2005; Tiefenbacher 1972; Wright 1950). Tiefenbacher (1972)
studied animal growth, pellet and colony formation and regeneration of the dorsal lobe. Charles Krebs submitted a winning
photomicrograph of F. ringens in the 2011 Olympus BioScapes Digital Imaging Competition (https://www.washingtonpost.com/
national/health-science/olympus-bioscapes-2011-winners-gallery/2011/11/28/gIQAGqys8N _gallery.html). Cosmopolitan.]
Labium elongate; unci teeth weekly differentiated; solitary or small, allorecruitive colonies; total body length ~1800 um; (Fig.
) wallacei Segers & Shiel, 2008
[Specimens of Floscularia wallacei were hatched and cultured from rehydrated dry sediments isolated from a billabong in
Victoria (Australia) by Segers and Shiel (2008) who also documented its trophi. This species was also reported in Thailand by
(Meksuwan et al. 2011). Australia. Thailand.]
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FIGURE 3. Floscularia janus. A. Dorsal view of an animal in its tube. B. Lateral view of an animal in its tube. C. Lateral
view of an animal removed from its tube. D. Dorsal view of the corona showing medial notch in the labium. Symbols: arrows =
modulus; a = antenna; an = anus; fp = fecal pellet; gt = elements of the gelatinous tube; Ib = labium; m = mouth; S = substratum.
Bar =500 pm. (B = From Hudson, 1881; C = Reproduced from original art courtesy of W.T. Edmondson.)
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FIGURE 4. Floscularia conifera. A. Lateral view of the anterior end. B. Small colony with three individuals attached to a
stem female (sf). C. Rings of dark pellets formed after three successive rain storms that took place over approximately three
days: consult Edmondson (1945). D. Damaged tube of a solitary individual. Symbols: arrow = modulus with a dark pellet being
formed; a = antenna; cm = colony mates; d = damaged region; 1b = labium; m = mouth; mx = mastax; pt = pellet tube; r = rings
of dark pellets; S = substratum; sf= stem female (previously solitary). Bars = 500 pm. (A. Reproduced from original art courtesy
of W.T. Edmondson.)
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FIGURE 5. Floscularia bifida. A. Trophi, caudal view. B. Apical region, ventral view showing mucrons and ventrolateral
antennae. Scale bars: as indicated. (Reproduced with permission from the copyright holder [Hydrobiologia 354: 165—175] and
the author (Segers 1997)).

50 pm

FIGURE 6. Floscularia armata. A. Trophi (caudal view). B. Apical region, ventral view showing mucrons and ventrolateral
antennae. Dotted oval: variations of the mucrons and accessory projections may occur in different specimens: consult the original
descriptions in Segers (1997). Scale bars: as indicated. (Reproduced with permission from the copyright holder [Hydrobiologia
354: 165—175] and the author (Segers 1997)).
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FIGURE 7. Floscularia melicerta. A. Anterio-ventral view. B. 3/4™ Anterio-ventral view. C. Lateral view with little debris
incorporated into its gelatinous tube; D. lateral view—tube with copious amounts of debris obscuring the gelatinous tube. A and

B: Dashes outline the periphery of the gelatinous tube. Symbols: a = antenna; d = small bit of debris in the tube; gt = gelatinous
tube; m = modulus; S = substratum. Bars: A, B =100 um; C, D = 500 pm. (C = From Hudson 1875.)
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FIGURE 8. Floscularia decora. A. Ventral anterior view. B and C. Mucrons. B. Lateral view. C. Ventral view. Symbols: a =
antenna (right side); hp = hexagonal, bullet-shaped pellets; la = labium ; mo = modulus. (Reproduced from original art courtesy
of W.T. Edmondson).

FIGURE 9. Floscularia pedunculata. A. Corona, dorsal view. B. Corona, lateral view. C. Corona closed, ventral view. D.
Long peduncle. Symbols: arrow = modulus; a = antennae; cop = conical processes; f = foot; m = mouth; pd = peduncle; qcp =
quadridigitate, cuticular processes. Bars = 100 um. (Reproduced from original art courtesy of W.T. Edmondson.)
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FIG. 10. Floscularia ringens. A. Ventral view of an adult. B. Frontal view of trophi. C. Caudal view of trophi. Symbols: a
= antenna; 1b = labium; m = mouth pt = pellet tube; pt = pellet tube; slb = sublabium; Bars: as indicated. (Reproduced with
permission from the copyright holder [Invertebrate Biology 122:231-240] and the authors (Fontaneto et al. 2003).)

FIGURE 11. Floscularia wallacei. A. From culture, young (left) and adult (right). B. Corona, lateral view. C. Corona, dorsal view.
D. Mucrons, lateral view. E. Trophi, frontal view. F. Trophi, caudal view. Scale bars: A ~500 um; D, E, F = 10 um. (OMagnolia
Press, reproduced with permission from the copyright holder [Zootaxa 1750: 19-31] and the authors (Segers & Shiel 2008).)
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