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Multi-platform study of the extreme bloom of the barrel jellyfish
Rhizostoma pulmo (Cnidaria: Scyphozoa) in the northernmost gulf
of the Mediterranean Sea (Gulf of Trieste) in April 2021.
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Abstract. On 7 April 2021, an exceptional bloom of the scyphomedusa Rhizostoma pulmo was observed in the Gulf of Trieste
(Italy). Blooms of this species in the northern Adriatic Sea have been reported since the late 1800s, however, the density of
jellyfish observed in 2021 reached more than 10 specimens per square meter. In this work, we analyse the bloom from a multi-
platform approach using observations and model data at different time scales. We attempt to explain the intensity of the bloom
as a consequence of thermohaline and hydro-dynamical conditions in the Gulf. Meteo-oceanographic conditions that may have
contributed to the exceptional aggregation of jellyfish observed along the northernmost coast of the Adriatic Sea are discussed
in detail. Specifically, our results indicate that this bloom was enabled by 1) the presence of a high number of jellyfish in the
Gulf probably linked to the anomalously warm sea conditions in spring 2020 and winter 2021 which may have favoured a
longer reproductive period and enhanced survival of adult R. pulmo respectively; 2) strong wind events, such as the Bora wind
for the Gulf of Trieste, which enhanced upwelling and mixing processes in the Gulf bringing the jellyfish from the deeper

waters to the surface and clustering them along the coast.

1 Introduction

Due to a reported increase in jellyfish populations in many areas of the world (Mills, 2001; Purcell, 2005; Richardson et al.,
2009; Brotz and Pauly, 2012; Fuentes et al., 2011; Pestori¢ et al., 2021) and the significant economic and recreational damage
that can be caused, particularly by large aggregations of scyphozoan medusae (Richardson et al., 2009; Brotz et al., 2012;
Condon et al., 2014; Nastav et al., 2013; Palmieri et al., 2014), jellyfish blooms have gained interest in the scientific community
(e.g. Hamner and Dawson, 2009; Pitt et al., 2018; Baliarsingh et al., 2020; Fernandez-Alias et al., 2021) and the general public.

Rhizostoma pulmo (Macri, 1778) (Figure 1), is one of the most abundant and largest jellyfishes in the Mediterranean Sea
(Fuentes et al., 2011), where it is common in coastal areas and semi-enclosed lagoons. In recent decades, an increase in
abundance and frequency of blooms of this jellyfish has been reported in southern European seas (Leoni et al., 2021a) and

especially in the northern Adriatic Sea (Kogovsek et al., 2018; Leoni et al., 2021a; Pestori¢ et al., 2021). In the Gulf of Trieste
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