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Abstract 
Astrospartus mediterraneus (Risso, 1826) (Echinodermata: Ophiuroidea) is an emblematic 
Mediterranean species yet, it has few reports and hasn’t received much attention from the 
marine scientific community to date.  In the framework of a project to assess how to mitigate the 
impact of artisanal fishing on benthic communities at the Site of Community Importance (SCI) 
of Cap de Creus (NW Mediterranean) (MITICAP Project), an unusually high abundance of the 
basket star (A. mediterraneus) was observed in 2018 as part of the by-catch of the local 
artisanal fishers. Indeed, the fishers involved in the project reported that this species had 
increased in abundance and expanded its distribution over the past years, ultimately interfering 
with their fishing activity. This work benefits from the Local Ecological Knowledge of the 
fishers, analyses field surveys and aims to elucidate the abundance, distribution, size, and 
structure of A. mediterraneus populations; as well as to examine the possible impact this 
species has on the artisanal fisheries performance. Data collection was performed through by-
catch photo analysis of regular fishing events from May to August, analysis of video-transects 
recorded by means of Remote Operated Vehicles and conducting interviews with fishers to 
identify the impact. Basket stars were associated with rocky substrates with presence of 
gorgonians located between 50 to 80 m depth, preferentially occurring on sloping areas. 
Despite their high abundances (0.45±0.71 ind/m2), the aggregations witnessed in the Cap de 
Creus area could not be determined as an outbreak due to the lack of longtime monitoring data 
thus, yet it seems apparent based on the LEK of the fishers that the species has been on the rise 
for the past years and they unanimously consider that its proliferation causes them a handicap 
in terms of monetary and time losses. 
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Introduction  
The basket star Astrospartus mediterraneus (Risso, 1826) is the sole representative of 
the Gorgonocephalidae family in the Mediterranean Sea (Ocaña & Pérez-Ruzafa, 2004), 
where it is considered as a rare and emblematic species (Fitori et al., 2022; Mallol, 
2010; Zibrowius, 1978) in need of conservation and protection (Cocito et al., 2015; 
Fitori et al., 2022). Yet with almost no information regarding its biology or ecology 
(Zibrowius, 1978). In 2018, within the frame of the MITICAP Project which aimed to 
reduce the impacts derived from artisanal fishing in the Cap de Creus Natural Park and 
SCI, fishers from the guilds of Port de la Selva and Cadaqués (Alt Empordà, Catalonia) 
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stated that over the past 5 years they noticed a substantial increase in A. 
mediterraneus abundances. Indeed, after assessing the fishing by-catch generated by 
different gears it was evident that A. mediterraneus represented a large proportion of 
captured organisms (Santin et al., 2022). This situation started to be perceived by 
fishers from both guilds as a problem. In this context, this research aims to gain insight 
on these topics and determine their relation and affectation to artisanal fisher’s 
performance.  

Materials and methods 
This study was conducted on the fishing grounds shared by both collaborating guilds 
which are mostly located in the north side of the Cap de Creus (CdC) area (42º19’12” 
N, 03º19’34” E) located in the north-western region of the Mediterranean Sea (Fig 1.).  

Fig. 1 : Cap de Creus marine area. The yellow circles indicate the survey stations with 
presence of A. mediterraneus.  Red squares Indicates where videotransects took place

Members of the research team joined the artisanal fishers' fleet from Port de la Selva 
and Cadaqués guilds (Alt Empordà, Catalonia, Spain) during regular fishing journeys. 
The fishing events took place coinciding with the spiny lobster (Palinurus elephas J. C. 
Fabricius, 1787) and scorpion fish (Scorpaena scrofa (Linnaeus, 1758)) fishing season. 
For each fishing event data about sea conditions, type of gear used, setting and 
collection time of fishing gear data, gear depth, and coordinates were gathered 
(Montseny et al., 2019). Astrospartus mediterraneus caught in trammel nets were 
untangled and photographed with a graduated grid in centimetric units for scale. To 
characterize the artisanal fishing grounds in the Cap de Creus area, a total of 19 video 
transects were recorded onboard the vessel ‘Atlantic Explorer’ using a Perseo ROV. For 
every individual of A. mediterraneus observed during the transect, the following 
information was compiled: elapsed time since the beginning of the video, universal time 
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coordinates, depth, associated substrate type (including epiphyted organisms, if any), 
and the geographical coordinates. Moreover, each sampling unit’s substrate type and 
slope were also registered, following the categories in Santín et al. (2018). To 
accurately estimate the impact of the basket star' possible outbreak, fishers completed a 
survey about this issue. In order to be eligible to take the survey, the selection criteria 
were: (i) being an active artisanal fisher and (ii) working on the Catalan coast. 

Results 
The average disc diameter size was 2.67 ± 0.97 cm, ranging between 0.19 – 6.67 cm. 
Most aggregations from cluster analyses showed 60% of individuals with a size-
frequency between 2 and 3 cm, followed by classes of 1 to 2 cm (20–30%) and 3 to 4 
cm (10%). Statistical analysis showed populations with a dominance of small to 
medium size classes (1 to 5 cm) and a prevalence of 2–3 cm individuals. Results show a 
species’ prevalence in the northern and eastern parts of the Cap de Creus area. However, 
largest densities are found at the northwest flank of the study area where the species 
showed its densest aggregations (Fig.2b). Even so, the greatest abundances (over 150 
individuals) occurred in just a few points, spread along the entire sampled area (Fig.2a). 

Fig. 2: Geographic distribution of A. mediterraneus in the study area, based on by-catch 
(abundance (a) and videotransect (density) (b) data. 

Both data from video analyses and fishing events showed a similar bathymetrical 
distribution for the species, with an overall distribution between 35 –– 85 m, but with a 
high incidence of A. mediterraneus restricted between 50 and 80 m depth. In this regard, 
there is a clear density increase for A. mediterraneus in the continental shelf below 50 m 
depth. Regarding the relationship between species' density and the presence of 
ecosystem engineers, there was an evident preference of the basket star for gorgonian 
forests. A. mediterraneus was also associated with sloping areas, showing a prevalence 
for this type of habitat.  
Regarding the survey’s analysis, 26 fishers answered the questionnaire, from 9 different 
fishers’ guilds located on the Catalan coast. The answers were stated as follows: 69.2% 
of surveyed fishers believe that there is an abundance increase of basket star individuals 
on the Catalan coast. Among them, 42.1% answered that between 40 and over 50 
baskets stars get entangled daily in their fishing gear and 47.6% devoted 1-3 hours to 
clean the fishing gear from the species.  Yet all of them agreed that it constitutes an 
obstacle to their job performance. About the economic cost of this bycatch on their 
fishing gear, they estimate a monetary loss of 30-100€ per week in bycatch cleaning and 
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fixing damaged gears provoked by this species, but all of them coincide in the 
difficultness to assess a specific quantity.  

Discussion 
According to the data obtained, Astrospartus mediterraneus abundance and density 
higher values do occur in the studied area and present a high relation with deep rocky 
substrates with presence of gorgonian assemblages, preferentially occurring on slopping 
areas. Results show, as the fishers had suspected, the presence of unusual A. 
mediterraneus’ aggregations in the area appears to be proven, with up to 150 
individuals caught in a single fishing event, and density values far above those of other 
Mediterranean areas (Terribile et al., 2016). Nevertheless, although the mean number of 
individuals in the video transects was 0.45±0.71 ind/m2, basket stars’ density values 
were not homogeneous with the Cap de Creus area, with dense aggregations (1.07 ± 
2.51 ind/m2) occurring within a well-defined bathymetric range, between 55 to 80 m 
depth. The highest densities mainly occurred on sloping rocky outcrops, where they 
frequently occurred atop gorgonians. The average disc diameter (2.67 ± 0.34 cm) might 
suggest that present-day aggregations in the study area have appeared quite recently, 
pointing towards a recent outburst mainly formed by relatively young individuals. A 
plausible cause for the spectacular population outbreaks registered for these species 
could be linked to an increment both in quantity and quality of their food source due to 
water eutrophication (Duineveld et al., 1987; Josefson et al., 1993), increased water 
temperatures derived from climate change (Billett et al., 2001; Wigham et al., 2003), or 
lack of predators in the area (Cheser, 1969; Duineveld et al., 1987). Nevertheless, while 
several factors or combination of factors could explain the recorded outburst of A. 
mediterraneus in the studied area, the lack of long-term data and the scarcity of 
information regarding the ecology of the studied species only allow for speculative 
hypothesis on the matter, with the exact causes that have triggered the population 
outburst remaining unknown. As a result of the surveys conducted, it is clear that basket 
stars are perceived negatively by the fisher’s communities as their increase in 
abundance is associated with an economic loss for artisanal fishers and constitutes an 
obstacle to their job performance. A possible solution for the fishers affected by this 
problem in the area would be to modify their fishing habits in order to avoid, or at least 
reduce, the basket star bycatch incidence on their fishing gear. Nevertheless, this might 
not be a solution for artisanal fishers in the area, as their main targeted species (spiny 
lobster and scorpion fish) are strongly associated with mid-deep rocky outcrops (Díaz et 
al., 2001), as it is the case of A. mediterraneus, which points towards a problem without 
a near solution. 

Conclusions 
The ecological traits and habitat preference for the Cap de Creus Astrospartus 
mediterraneus aggregations have been stipulated. Basket stars have a habitat preference 
for sloping rocky substrates with the presence of gorgonians in a depth range between 
50 to 80 m depth, preferentially occurring on slopping areas. Cap de Creus' aggregations 
could not be determined as an outbreak because of the lack of long time-sensitive data. 
Nevertheless, comparing the central disc size among other Mediterranean regions, they 
are considered aggregations of young individuals. On the socio-economic impact and 
concerning fishers’ perception on this topic, there is unanimity about the existence of a 
problem on this issue. They consider that the basket star’s increase causes them a 
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handicap in terms of monetary and time losses. Despite the new ecological insights 
provided by this study, there is still a massive gap in knowledge regarding the biology 
of A. mediterraneus. To properly assess this issue, additional biological studies are 
further needed as they will be of paramount importance to improve our knowledge and 
better understand the outbreak origin of A. mediterraneus in the Cap de Creus marine 
area.  
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