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The invasive freshwater hydromedusa Craspedacusta sowerbii Lankester, 1880 (phylum Cnidaria, class Hydrozoa, family
Olindiidae) is native from East Asia but for more than 20 years, reports of this species have been increasing in Europe,
North America, and Australia. Due to the sporadic presence of the medusa stage and difficulties in the sample polyp
stage, there is a lack of data on the physiological parameters of C. sowerbit and its potential impact. We present data

on growth and ingestion rates of the medusa stage measured at 29°C, temperature at which polyps are maintained in
the Cinéaqua Aquarium (Paris). Medusa growth increased from 0.60 = 0.08 to 9.0 & 2.1 mm (mean: 0.28 £ 0.26 mm
d~1), and gonads appeared after 11.5 % 3.0 days. Ingestion rates increased significantly from 28 & 16 prey ind~! d~!

(<1 mm) to 442 4 170 prey ind~! d~! (>7 mm).
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This study was conducted within the framework of devel-
opment of a culture protocol for the freshwater jellyfish,
Craspedacusta sowerbu (Marchessaux and Bejean, in review).
Little data exist on the growth and ingestion of this species
in the literature. We present exploratory data at 29°C,
warm temperatures corresponding to the bloom periods.

The growth of 40 jellyfish, produced from polyps, was
measured for 32 days. Medusas were individually placed
in 50 mL polypropylene vials (LABCON®) of filtered
osmosis freshwater (60 pm mesh). The water volume

available online at academic.oup.com/plankt

was adapted to the size: 20 mL for newborn medusas
(<1 mm), 40 mL for bell diameter (B) from 1 to 3 mm,
50 mL for B between 3 mm and 6 mm, 100 mL for
B > 6 mm. Vials were placed in a closed water bath at
29°C to limit temperature variations. Medusas were daily
fed for 2 hours with a known number of Artemia salina
nauplii (30 for bell diameter < I mm; 50 for 1 mm and
3 mm; 80 for > 3 mm; Ocean Nutrition™, nauplii length:
430 pm) rinsed three times with freshwater to eliminate
salt. After 2 hours had elapsed, the water was changed and
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Table I:  Data on gonads development for Craspedacusta sowerbii medusas

Temperature (°C)  Total number of  Number with

Percentage with

Mean days to Mean number of Mean bell diameter

medusas gonads gonads gonad appearance gonads per (mm) at gonad
medusa development
29 40 38 95 1.5+ 3.0 4+0 34+05

the number of Artemia ingested determined. Bell diameter
(B, mm) and the number of tentacles (NT) were also
measured. Ingestion rate (I, prey ind™' d™') was calculated
from the following formula (de Lafontaine and Legett,

1987):

I Nt — Nend x 24,
t X Npredators

where JV; is initial number of nauplii, N¢nq 1s final number
of nauplii, N predators is number of medusas in the vial and
tis the duration of the experiment (hours).

Medusa growth measured in our study was from
0.60£0.08 mm (Day 0) to 9.0£2.1 mm (Day 32)
(Fig. 1A) with a mean of 0.28£0.26 mm d™' following
the same trend as populations in Panama studied by
Folino-Rorem et al. (2015). As reported in the literature
(Turquin, 2010; Folino-Rorem et al., 2015) and as
observed in our study, the newly born medusas measured
less than 1 mm and had eight tentacles. Medusas reached
a maximum bell diameter of 11.1 mm at 32 days
age, longer than those observed at 23°C (~3.5 mm,
26 days; Folino-Rorem et al. 2015). We observed a
linear relationship Nt =15.03B40.66; R* =0.98
(Fig. 1B) in agreement with the literature (New Zealand:
Boothroyd et al., 2002; Panama: Folino-Rorem et al.,
2015). Mortality was < 1% during our experiments.

In our study, gonads developed in 95% of individuals
with a mean of 11.5%3.0 days (n =38) (TableI);
earlier than in the study by Folino-Rorem et al. (2015)
at 23-24°C (14.7£0.7 days). Smaller individuals
(24+0.2 mm) developed gonads in the study by
Folino-Rorem et al. (2015) than in ours (3.4 & 0.5 mm),
whereas Lewis et al. (2012) observed gonads for 2 mm
length.

To our knowledge, morphological aberrations have
not been recorded in C. sowerbii. We observed an aber-
rant N7 (four or six compared to eight tentacles) but
no differences in size (~ 1 mm). Morphological aber-
rations represented 7.5% of the population (three indi-
viduals with four tentacles, and one with six ; mean
Nr: 4.7 £ 1.2). This phenomenon was observed in other
species of the Olindiidae family, notably Gonionemus vertens.
Marchessaux et al. (2017) reported aberrant radial canals
and gonad number in 10% of the population in the

Berre Lagoon (France), whereas a 2.1% rate was observed
in Massachusetts (USA; Carman et al., 2019). We did
not observe any umbrella eversions (Folino-Rorem et al.,
2015) likely due to the volume of water in our experimen-
tal flasks which was adapted to the size of the individuals.

Like many species of the family Olindiidae, the feed-
ing behavior of C. sowerbit was described as individu-
als parachuting upside down through the water column
with extended tentacles allowing the capture of prey on
the descent (Pennak, 1989; Dumont, 1994). This drop-
ping posture created vortices around the umbrella, which
increases the efliciency of prey capture (Colin et al.,
2006; Lucas et al., 2013). In accordance with Smith and
Alexander (2008), we noticed that medusas occasionally
lay on the bottom of the flasks, with their tentacles and
manubrium facing up while feeding. In our study, the
ingestion rate increased significantly (analysis of variance,
Bonferroni post hoc test, P < 0.05) with bell diameter
from 28+ 16 prey ind™' d7' (< 1 mm) to 442+ 170
prey ind™' d7' (>7 mm). Ingestion rates were higher
in our study at 29°C than the values obtained by Foli-
no-Rorem etal. (2015) at lower temperatures (24°C): ~ 24
prey ind™' d™' (0.6-1 mm)m ~68 prey ind™' d™' (2—
3 mm) and ~ 74 prey ind™' d7' (>4 mm). Our exper-
imental data suggests that C. sowerbi can significantly
decrease zooplankton populations. Our study showed a
rapid growth of jellyfish and a decrease in prey stock
between 3.9% (B, <1 mm) and 60.0% (B=7-8 mm) at
29°C, favorable temperature for blooms. During warmer
periods, medusas mainly consumed little prey (0.2—2 mm)
and can killed larger (>8 mm) organisms (Spadinger
and Maier, 1999; Boothroyd et al., 2002; Smith and
Alexander, 2008).

Native to China (Didziulis, 2006), C. sowerbii has
invaded freshwater bodies in Europe, North America and
Australia (Boothroyd et al., 2002; Carlton, 2003; Arov,
2004; El Moussaoui and Beisner, 2017; Marchessaux
et al., 2020). It is important to focus on the biological
invasion processes of this organism when it becomes
established to understand its role in the ecological
functioning of the plankton food web (Ricciardi, 2015).
Despite including only one temperature, our study
presents complementary knowledge about the growth
and ingestion rate of this species during warmer
period. Further study of metabolism (growth, ingestion,
respiration/excretion) needs to be developed at different
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Fig. 1. Medusa growth measured at 29°C for 32 days (A), Nt as a function of bell diameter (B, mm) (B), and daily ingested preys (I, preys ind ™'
d™") per medusa (mean = SD) as a function of bell diameter at 29°C, n = 40. Craspedacusta population studied was originated from the Cinéaqua

Aquarium (Paris).

temperatures to determine the potential impact of C.
sowerbui on ecosystem functioning,
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