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INTRODUCTION

Statoliths are inorganic crystals located on the rhopalia of jellyfish that serve as gravity sensors (figure 1A-D).
Morphological and geochemical analysis of these elements are considered useful means of understanding their
taxonomy and ecology. Cubozoan statoliths are made of calcium sulfate hemihydrate (bassanite) [1, 2] and tend
to disintegrate rapidly once removed from the rhopalium and preserved frozen or in 4% buffered formaldehyde
[3]. Moreover, their small size in some species, such as Carybdea marsupialis (~40 μm juveniles, ~400 μm
adults), makes them even more difficult to work with.

Scientific literature includes some references to epoxy resin embedding procedures for statoliths of other jellyfish
species [2, 4], however, none of these papers indicate the component proportions in the embedding medium or
other specific requeriments.

The aim of this study is to provide a detailed method which enables us to slice tiny statoliths with micrometer
precision, making their analysis and characterization possible, with a focus on Carybdea marsupalis. Figure 1. Carybdea marsupialis: A-D) Different views of rhopalia and statoliths of 

an adult C. marsupialis using a binocular microscope. St=statolith. E) Whole
medusae.

Figure 2. Schematic representation of the embedding protocol developed and pictures of relevant steps.
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RESULTS & CONCLUSIONS

 A suitable epoxy resin (in terms of quality and hardness)
was obtained using the proportions of reactants and
incubation times established in this protocol.

 After being sectioned and polished, the tiny embbeded
statoliths are ready to be successfully analysed using
different geochemical and morphological techniques.

 Preliminary studies using Scanning Electron Microscopy,
and Raman Spectroscopy and micro-X-ray Diffraction
confirmed that Carybdea marsupialis statoliths consist of
bassanite (figure 3). Although it is known that cubozoan
statoliths are made of this compound, this is the first study
where chemical composition of Carybdea marsupialis
statoliths has been analysed.

 Once this embedding protocol is proven to be useful,
more analyses have to be carried out in order to exploit the
potential of statoliths in taxonomic and ecological studies.

Figure 3. Raman spectrum of a C. marsupialis statolith.
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MATERIAL & METHODS

Box jellyfish: Carybdea marsupialis specimens were obtained from Birzebbuga harbour (Malta) in January 2015. Sampling was conducted at night, using a light to attract the
cubomedusae and a hand net to gentle collect them. They were preserved in 96 % ethanol.

Rhopalia extraction: Once in the laboratory, rhopalia were extracted with forceps and scalpels under the stereo microscope and transferred to an Eppendorf.

Embbeding protocol: After testing several combinations of the reactants included in EMbed 812 kit (supplied by EMS) and different dehydration and infiltration schedules, an
optimized procedure was developed (figure 2).

Morphological and geochemical analysis: Upon completion of the embedding protocol and the subsequent sectioning and polishing of the polymerised resin blocks, embedded
statoliths were analysed using Scanning Electron Microscopy, Raman Sectroscopy and micro-X-ray Difrraction.
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