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Abstract: This research investigates the presence and ecological dynamics of Carybdea marsupialis along the Moroccan Mediterranean 

and North Atlantic coasts from 2017 to 2023. An analysis of 101 specimens revealed significant seasonal and spatial variability linked to 

environmental parameters. Observations underscored the species' impact on local ecosystems and potential risks to human activities. These 

findings emphasize the necessity for continuous monitoring and further research to understand the proliferation of this species and 

mitigate its ecological and economic impacts. 
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1. Introduction 
 

The box jellyfish Carybdea marsupialis is known to inhabit 

the tropical and subtropical waters of the Atlantic Ocean and 

the Mediterranean Sea [1,2,3,4]. It has also been observed 

sporadically in mass aggregations in the Adriatic Sea [5,6,7] 

as well as has been recorded in Portuguese waters [8]. 

Massive numbers of the box jellyfish C. marsupialis were 

already recorded at some beaches at Denia (Alicante, Spain) 

in 2008 [9]. Local scientists expressed significant concern 

about the massive increase in box jellyfish populations on 

beaches, as this could jeopardize the health of swimmers and 

divers owing to their neurotoxic and hemolytic properties, 

which adversely affect red blood cells. 

 

The pelagic box jellyfish colonizes the shallow depths, often 

between the surface and the first two meters. It mainly favors 

ports, marina environments and also sandy beaches. [9] 

located this medusa species in Denia (East Spain) at depths 

between 0.5 and 1.2m, whilst [3] observe did at 1.3- 2 depth 

on the coast of Tunisia. This box jellyfish complex eyes that 

provide advanced visual capabilities. Some of its eyes are 

oriented upwards, while others face downwards to observe 

underwater structures and objects. This vision aids in locating 

prey and partners, and its swimming skills enable it to follow 

and approach detected targets [7]. The species is nearly 

invisible during daylight due to its small size and the high 

transparency of its bell. C. marsupialis is an oviparous, 

gonochoric species with a two-phase life cycle: 1- Benthic 

polyp: attached to the substrate and reproducing asexually. 2- 

Pelagic jellyfish: free-swimming and reproducing sexually [9, 

10]. C. marsupialis holds an important role in marine food 

chains in specific localized areas, acting as a top-down 

predator of zooplankton and ichthyoplankton [11, 12]. 

However, a large-scale proliferation of this species could have 

adverse effects on both the ecosystem and the economies of 

coastal regions that are highly dependent on tourism [3].  

 

In Morocco, the first record was reported by [13], where two 

specimens about twenty centimeters high were fished near El 

Jadida in February 1954, above depths of 20 m, at a water 

temperature of 15.8°C. the third specimen was collected at the 

beach of Casablanca (Ain Diab) above depths of 25 m and a 

water temperature around 14.8°C. Over the last few years, an 

unusual presence of box jellyfish has been recorded in 

observations conducted by the National Institute of Fisheries 

Research (INRH) at the Moroccan Mediterranean and 

Atlantic shores. Indeed, more than a hundred individuals were 

sampled between July 2017 and April 2023. This rise in the 

occurrence of these species prompts questions regarding the 

reasons for their emergence and the biological cycle that 

governs their survival in the environment. It is then 

reasonable to be concerned about the potential threats they 

pose to both humans and the ecosystem. The box jellyfish 

observed recently on the Moroccan coasts, has been identified 

as Carybdea marsupialis (Linnaeus, 1758).  

 

The first aim of this paper is to report in more details the 

detection sites of Carybdea marsupialis along both coasts, in 

western Mediterranea and Atlantic, highlighting the 

occurrences of their presence at each site. In some locations, 

parameters collected from the surrounding environment are 

also described. Results of the biological analyses conducted 

on the collected samples, specifically size distribution, 

morphometric relationships, percet of the developpemnt 

stages and the gut contents are also provided to study their 

biological parameters and feeding habits. 

 

This study contributes critical insights into the population 

dynamics of Carybdea marsupialis, highlighting its ecological 

roles and potential impacts on marine biodiversity and coastal 

economies. 

 

2. Materiel and Methods 
 

2.1 Study site 

 

Six beaches were smepled along the moroccan coasts; Two in 

the Western Mediterranean and four in north Atlantic. These 

beaches were respectively: Kabila marina (KM) 

(35°43'17.6"N, 5°20'11.4"W), M’diq Port (MP) 

(35°40'59.0"N, 5°18'56.8"W), Skhirat (SK) (33°52'10.7"N, 

7°03'26.2"W), Casablanca (CA) (33°35'06.4"N, 

7°41'23.4"W), Sidi Rahel (SR) (33°28'45.4"N, 7°57'47.1"W) 

Paper ID: SR241130071209 DOI: https://dx.doi.org/10.21275/SR241130071209 119 

http://www.ijsr.net/
mailto:hounaidafarahidrissi@inrh.ma


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 12, December 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

and El Jadida (EJ) (33°15'04.8"N, 8°29'57.2"W) (Fig 1). The 

specimens were collected in three differentes sampling 

periods, in fin July- August 2017 for mediterrane coasts, 

September 2018, April and September 2021,2022 and 2023 

for Atlantic coasts.  Following these occasional and sporadic 

appearances, the collection of live or stranded specimens on 

adjacent beaches was carried out by INRH scientists together 

with fishermen and surfers.  GPS coordinates, water 

temperature (T°C), and the number of individual C. 

marsupialis collected were all recorded in spread sheets.  

 

2.2 Biological parameters  

 

All specimens were preserved in 70% ethanol. As all 

individuals were preserved in the same manner, the 

hypothetic loss of water content would be standardized across 

all. Measurements were taken of bell height (BH), horizontal 

bell width (BW), and total weight (TW), subsequent to being 

preserved. The analysis focused on the description of the size 

distributions of individuals according to BH. Developmental 

stages of individuals were determined according to umbrella 

width (Recently detached DBW < or equal 2mm; Small 

2mm<DBW<or equal 5mm; Juveniles 5mm<DBW<15mm; 

Adult DBW> 15mm).  

 

Subsequently, the specimens were dissected at different 

levels, the gastro-vascular cavities are exposed and observed 

under the tri-ocular magnifying glass. Ingested elements were 

separated and identified to the lowest possible taxonomic 

level. The gastro-vascular cavities collected was carefully 

examined and immediately placed in a bag corresponding to 

the size of the individual, with a solution of filtered seawater 

and alcohol to reduce the risk of escape of intestinal contents 

regarding living specimens from the Atlantic Ocean in North 

Morocco.  

 

3. Results 
 

3.1 Occurence spatiale  

 

In this study, 101 individuals of Carybdea marsupialis (box 

jellyfish) were analyzed across five sampling periods, with 

specimens appearing exclusively in summer in the western 

Mediterranean and in early autumn in the North Atlantic. Of 

these, 60% were found alive, swimming at shallow depths 

near port quays, while the remaining 40% had recently 

washed up on nearby beaches. All specimens observed were 

located in shallow coastal waters, ranging from 

approximately 0.5 to 10 meters deep, along the surveyed 

beaches. Notably, in 2018, on the beaches of Casablanca, Sidi 

Rahal, and Skhirat, and again in 2023 in El Jadida, sightings 

included jellyfish actively swimming at night under the 

illumination of a full moon (Table 1). 

 

In the Mediterranean Sea, 14 live box jellyfish were reported 

and collected in July and August 2017. In the North Atlantic, 

according to in situ observations and reports from fishermen 

and surfers, these organisms appeared suddenly in coastal 

areas, particularly on the beaches of Skhirat, Casablanca, Sidi 

Rahal, and El Jadida. They were observed in varying sizes, 

with low to medium abundance, displaying a cyclical pattern 

of reappearance each year in April and September (Table 1). 

A total of 87 specimens were studied, 49 of which were alive 

while 38 were recently stranded on nearby beaches. The 

highest number of sightings was recorded in 2022, with 31 

individuals observed. Species identification was based on the 

studies of [14, 3, 7] (Fig 2). 

 

In September 2018, a significant number of box jellyfish were 

observed in a single month, particularly in Casablanca, with 

22 individuals reported. This seasonal concentration indicates 

a notable presence of these jellyfish during the autumn period 

(2021 and 2022). The phenomenon was further documented 

in other areas like Mediterranean beaches, with lower 

occurrences saw14 specimens during the summer months of 

July and August 2017. 

 

The juvenile stage of the box jellyfish C. marsupialis shows 

significant spatial variability in Moroccan waters. In the 

Western Mediterranean, juveniles dominate in the Tetouan 

region, accounting for 60% of individuals at Marina Kabila 

Beach and 100% at M'diq Port (Fig 3). By contrast, in the 

northern Moroccan Atlantic, populations display a mix of 

developmental stages, with adults and juveniles observed 

across surveyed beaches. El Jadida Beach exhibits an equal 

distribution of adults and juveniles, each representing 50% of 

the population. Skhirat Beach is characterized by a 

predominance of adults, comprising 82% of the observed 

individuals. Sidi Rahal and Casablanca Beaches have adult 

proportions of 62% and 58%, respectively, while juveniles 

account for 43% at Casablanca and 50% at El Jadida (Fig 3). 

The notable presence of juveniles suggests these waters may 

provide suitable habitats for settlement and development. 

 

3.2 Biological parameters  

 

The size of Carybdea marsupialis varied between 5 - 55 mm 

in height. The size class distribution (Fig 4) is clearly 

bimodal. The mode representing 40 mm accounted for 

23.30% of the total specimens. while the second mode 10 mm 

represented 18.45%. 

 

We established a global equation for all the specimens treated 

in different periods without distinction of sex. The results 

obtained revealed that the slope b is significantly different 

from 3. the growth allometry is therefore lower. this shows a 

weight increase of the box jellyfish proportionally slower than 

the size (Fig 5).  

 

3.3 Trophic spectrum in the Western Mediterranean and 

North Atlantic 

 

In the Tétouan region, a total of 14 individuals of Carybdea 

marsupialis were analyzed, including 5 cubomedusa 

specimens with empty stomachs, accounting for 35.7% of the 

sample. The detailed quantification of this species' diet 

composition in the Mediterranean could not be furthered due 

to these limitations. However, among the three analyzed 

stomach contents, fish remains (opercula, scales, and 

vertebrae) were identified, along with biological forms of 

algae and nematodes, which were the most frequent and 

abundant components (Table 2). 

 

A total of 49 cubomedusae specimens were analyzed to assess 

their diet and feeding intensity. Among them, 5 specimens had 

empty stomachs, resulting in a vacuity coefficient of 11.4%. 
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The trophic composition of the intestinal contents was 

predominantly crustaceans, particularly amphipods (IRI% = 

35.6%), represented by the families Caprellidae and 

Gammaridae. Fish constituted the primary secondary prey 

category (18.57%), while algae (5.38%), annelids (7.75%), 

and bryozoans (3.08%) were classified as supplementary 

dietary components (Table 3). 

 

3.4 Influence of temperature on the abundance of 

Carybdea marsupialis 

 

The data collected between 2017 and 2023 highlight the 

thermal preferences of Carybdea marsupialis. In 2017, the 

first observations recorded 14 individuals at a temperature of 

21.2°C during the summer in the Tétouan region. In 2018, the 

highest abundance was observed in September, with 22 

individuals at a temperature of 22.9°C. 

 

In 2022, a peak abundance of 31 individuals was recorded, 

with 12 observed in April at a temperature of 21.6°C, and 

detected in September at 22.5°C. In 2023, 12 individuals were 

reported in April at a temperature of 21.1°C. 

 

It is important to note that strandings data, while providing 

information on the presence of Carybdea marsupialis along 

the coasts, do not allow for a direct correlation between water 

temperature and the abundance of this cubomedusa.  

 

4. Discussion 
 

This study provides the first comprehensive documentation of 

Carybdea marsupialis aggregations of varying sizes in the 

western Mediterranean, as well as their significant and 

unusual reappearances in the North Atlantic. Recent research 

highlights the increasing presence and proliferation of this 

species along the Spanish Mediterranean coast, with high-

density blooms reported since 2008, particularly on beaches 

in Denia, Spain. Historically, C. marsupialis was not known 

to form blooms, but these events reflect a notable increase in 

abundance and ecological impact, potentially disrupting local 

marine ecosystems by altering biodiversity and ecosystem 

function [7]. The mass proliferation of C. marsupialis poses 

serious risks to both marine ecosystems and coastal 

economies [3].  The species’ neurotoxic and hemolytic effects 

can harm human red blood cells, posing significant dangers 

to swimmers and divers and often leading to temporary beach 

closures [15, 16]. Such disruptions negatively affect tourism-

dependent coastal areas like Denia, Spain. Additionally, its 

ability to alter prey populations and compete with native 

predators creates imbalances within marine food webs, with 

cascading consequences for ecosystem stability. Similar risks 

have been observed with Chironex fleckeri in Australia, where 

authorities issue swimming bans during jellyfish bloom 

events. Their recent appearance along the Moroccan coasts, 

particularly in the western editerranean, may be attributed to 

several factors, including climate change, shifts in ocean 

currents, and the degradation of coastal habitats [17]. The 

geographical spread of this species has already been 

documented in other parts of the Mediterranean, underscoring 

their ability to colonize new habitats [17].  

 

The Gulf of Cádiz is a favorable area for jellyfish 

development, characterized by higher temperatures and 

elevated primary production levels. The surface current 

system connects this region with the northern Moroccan 

coastal fringe, causing warm water masses to particularly 

impact areas such as Mehdia, Casablanca, and El Jadida [18]. 

Also, the presence of juvenile Carybdea marsupialis 

indicates that environmental conditions, such as temperature 

and prey availability, are favorable for their growth and 

development. This phenomenon may also suggest an 

expansion of the species' habitat, indicating that it could 

colonize new areas and establish itself in previously 

inhospitable environments. 

 

Temperature plays a critical role in the distribution and 

survival of C. marsupialis, which thrives within a narrow 

thermal range. Observations suggest its optimal sea surface 

temperatures fall between 19°C and 25°C, with peak 

abundances recorded at 22.1°C and 24.2°C. Laboratory 

experiments confirm increased mortality rates below 19°C, 

establishing this temperature as a critical threshold for 

survival. Data collected from Moroccan coasts in 2017 and 

2023 support these findings, emphasizing the strong 

correlation between thermal conditions and the species’ 

proliferation. As an opportunistic predator, C. marsupialis has 

a varied diet dominated by small crustaceans such as 

amphipods and copepods, as well as juvenile fish [19]. 

Studies on Moroccan populations reveal a predominance of 

crustaceans from the families Caprellidae and Gammaridae, 

while fish, algae, and annelids serve as supplementary food 

sources. The species exhibits nocturnal feeding behavior, 

using powerful digestive enzymes to rapidly break down prey. 

This behavior is shared by other cubomedusae, such as 

Alatina alata [20], although some species, like Chironex 

fleckeri [21], primarily feed during the day. The dietary 

flexibility of C. marsupialis highlights its adaptability and 

significant role within marine ecosystems as both a predator 

and a competitor. 

 

Although stranding records provide valuable information on 

the presence of C. marsupialis along coastlines, they are not 

reliable indicators of population densities in marine 

environments. Strandings are often influenced by ocean 

currents, extreme weather events, or population dynamics, 

rather than reflecting the actual abundance of active marine 

populations. To establish stronger correlations between 

environmental parameters, such as temperature, and jellyfish 

distribution, in-situ marine sampling is required. Such studies 

must consider both environmental conditions and jellyfish 

behavior in their natural habitats to provide more accurate 

insights. 

 

5. Conclusion 
 

The appearance and establishment of Carybdea marsupialis 

along the Moroccan coasts call for increased monitoring due 

to their potential impacts on local ecosystems and human 

activities, particularly fishing and tourism. A better 

understanding of their trophic interactions, combined with 

ecological models that incorporate climatic variables, would 

allow for predicting their future distribution and mitigating 

associated risks. In addition, comprehensive research on their 

life cycle, ecology, and the environmental factors influencing 

their proliferation is crucial for developing effective 

management strategies. International collaboration within 
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regional programs would be a valuable asset in understanding 

cubozoan dynamics in the western Mediterranean and 

beyond. 
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Figures and Tables 

 

  
Figure 1: (a) Distribution of published records of C. marsupialis in the Atlantic North, including observations made in the 

study area in the Mediterranean and the Atlantic moroccains coasts. (b) C. marsupialis captured in El Jadida on April 16 2022 
 

Table 1: Spatial and Temporal Distribution of C. MARSUPIALIS: Occurrences Across Moroccan Coasts by Status and 

Location: Kabila Marina (KM), M'DIQ Port (MP), Casablanca AIN DIAB (CA), Sidi Rahal (SR), El Jadida (EJ), and Skhirat 

(SK), Classified by Status: Living (L) Or Stranded (S) 
Period/ Beach Western Mediterranean KM MP SK CA SR EJ Year Total 

July 2017 5 (L)      14 

August 2017  9 (L)     

North Atlantic        

September 2018    10 (S) 12 (L)  22 

April 2021    2 (L)  1 (S) 22 

September 2021   6 (L) 3 (L)  10 (S) 

April 2022   2 (L) 5 (L)  5 (S) 31 

September 2022   5 (L) 5 (L) 1 (S) 8 (S) 

April 2023    4 (L) 3 (S) 5 (L) 12 

Total Specimens Traited 101 

 

 
Figure 2: Samples from C. marsupialis captured in Skhirat 

on September 01, 2021 and preserved in 70% ethanol and 

manipulated 

 

 
Figure 3: Spatial occurrence of different development 

stages in percent the   C. marsupialis 
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Figure 4: Size distribution of individuals collected 

throughout the Period 

 

 
Figure 5: Relationship between Bell height and total weight 

of the individuals captured 

 

Table 2: Prey Composition Found in the Intestinal Cavities 

of C. Masupialis Collected in the Tetouan Region 
Preys Fr Cn Cp 

Algae 7.14 5.25 0.1 

Nematodes 78.5 93.8 9.4 

Fish Und. 7.2 0.95 90.5 

 

Table 3: Prey Composition Found in the Intestinal Cavities 

of C. Marsupialis Collected in the North Atlantic 
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