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ARTICLE INFO ABSTRACT

Keywords: Artisanal fisheries worldwide play a crucial role in supporting coastal communities, providing livelihoods, and
Ontogenic shifts contributing to food security. Understanding and comprehending the diversity and distribution of species across

Species assemblages
Fishery dynamics
Spatial ecology
Juvenile abundance

different habitat types is essential for implementing sustainable management measures for exploited fish pop-
ulations. This study examines the associations of demersal fish in shallow water habitats around the Maca-
ronesian region (NE Atlantic Ocean) focusing on sparid species captured using traps. Results revealed distinct
bathymetric and habitat-related distribution patterns among sparids, strongly influenced by recruitment and
trophic level. Herbivorous and omnivorous adults of Sarpa salpa, Diplodus sargus, and Spondyliosoma cantharus
were more abundant in shallower areas and vegetated habitats, while carnivorous species like Pagrus pagrus and
Dentex gibbosus dominated deeper zones and non-vegetated substrates. Recruitment stages significantly affected
spatial distribution, with juveniles often occupying different depths and substrates than adults. Substrate type
also played a key role, with species-specific preferences observed across rocky, mixed, and sandy bottoms.
Seasonal reproductive periods further modulated habitat use, especially among adult specimens. This study
emphasizes the need for monitoring specialized artisanal fisheries to understand both the specific distribution of
species and their level of exploitation, providing valuable information for the management and conservation of

coastal marine ecosystems.

1. Introduction

Currently, the fishing industry encompasses a diverse array of vessel
sizes, power capacities, and operational characteristics (FAO, 2018).
These range from small boats engaged in coastal shellfish harvesting to
larger vessels operating in distant international or third-country waters
(Garcia, 2017). One example of this diversity is the artisanal fleet of the
Canary Islands, which consists of versatile vessels involved in minor
fishing arts, totaling 522 boats with an average tonnage of 177 GT.
These vessels primarily employ trap fishing techniques, in addition to
other methods such as line fishing, longlining, purse seining, and gill-
netting. Furthermore, there is a subset of larger artisanal vessels dedi-
cated exclusively to tuna fishing, comprising 48 boats with an average
tonnage of 515 GT (IEO, 2025). Passive fishing gears, commonly utilized
in artisanal or small-scale fisheries (SSFs), include fish traps that capture
a diverse range of demersal species, contributing to sustenance in many
tropical and subtropical reef fisheries, as observed in the Canary Islands

* Corresponding author.
E-mail address: rodrigo.riera@ulpgc.es (R. Riera).

https://doi.org/10.1016/j.marenvres.2026.107918

(Munro, 1974; Gobert, 1998; Agar et al., 2008; Vadziutsina and Riera,
2020, 2021).

One of the primary advantages of utilizing fish traps for this study is
their versatility, allowing for deployment across various substrate types
commonly found on the continental shelf, either above or in proximity
to reefs. Their application is also feasible along the slope of the insular
shelf and in deeper banks, enabling effective operation throughout the
entire depth range of the targeted resource (Miller and Hunte, 1987;
Mahon and Hunte, 2001; Williams and Bax, 2001; Doherty et al., 2017;
Bacheler, 2023). The increased habitat heterogeneity observed,
including variations in topography and substrate, plays a crucial role in
enhancing niche diversification and facilitating the colonization of
distinct patches by various macrofaunal life-history strategies within a
structurally complex landscape (De Leo et al., 2010). The substrate is a
key factor influencing benthic and demersal communities and may
indicate local environmental energy dynamics and stability (Allee et al.,
2000). Ultimately, these factors shape the assemblages of demersal fish
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(Kuo-Shu et al., 2022).

By offering insights into ecosystem dynamics, effective management
strategies can be formulated that not only preserve the natural integrity
of ecosystems but also address human needs (Manez-Crespo et al.,
2022). Achieving this balance is vital for ensuring the sustainable use of
resources while safeguarding biodiversity and ecosystem services. In-
formation regarding the distribution and abundance of benthic fish as-
semblages in various Macaronesian coastal habitats remains limited,
with most research primarily relying on visual observations conducted
through diving techniques (Brito et al., 1999; Tuya et al., 2002, 2003,
2004; Tuset et al., 2013; Cruces et al., 2024). This method, while valu-
able, may have limitations in capturing the full diversity of species and
understanding habitat preferences across different life stages. The FAO
(2022) emphasizes the necessity for participatory approaches in fish-
eries assessment and management, which integrate ecological, social,
and economic considerations, recognizing their interconnectedness for
sustainable fisheries. Garcia et al. (2003) and Harvey et al. (2012)
highlighted the necessity for employing a variety of fishing gears to
comprehensively assess habitat preferences throughout various life
stages of the species. In regions where prior biogeographic mapping has
been conducted, the study of trap catches offers a practical approach to
elucidating the behaviour and distribution of demersal species across
their various substrates and habitats (Cruces et al., 2024).

Recognizing environmental preferences is crucial for developing
targeted management strategies (Cooke et al., 2023). Integrating
participatory approaches, ecosystem knowledge, and an understanding
of environmental drivers of biodiversity is also essential for effective
conservation efforts. This integration enables the creation of compre-
hensive management strategies that promote sustainability and resil-
ience in fisheries and marine ecosystems. Insights into species
distribution and trophic dynamics play a crucial role in the conservation
of coastal marine environments, aligning with the holistic approach
advocated by the FAO (2022) and Garcia et al. (2003), emphasizing the
need for ecosystem-based management strategies that consider the
interconnectedness of ecological, social, and economic dimensions,
while also acknowledging the crucial role of habitat in supporting
biodiversity (Cresswell et al., 2017). Our research concentrates on
Sparidae fish assemblages in shallow-water habitats surrounding the
island of Gran Canaria (Canary Islands, NE Atlantic Ocean), with a
particular emphasis on analyzing the species diversity captured by traps
across various habitats.

The family Sparidae, within the order Perciformes, includes
numerous species of high economic importance that are intensively
exploited by commercial fisheries, aquaculture, and recreational fishing
activities (Pavlidis and Mylonas, 2011). Sparids are widely distributed
from tropical to temperate regions, occurring throughout the Atlantic,
Indian, and Pacific Oceans, as well as the Mediterranean Sea (Basurco
et al., 2011). They are predominantly demersal fishes associated with
the continental shelf and slope, although some species also utilize
estuarine environments, which function as important nursery areas
during early life stages (Carpenter and Niem, 2001). This broad
ecological range highlights the relevance of ontogenetic habitat shifts,
with recruitment processes playing a central role in shaping spatial
distribution patterns. In this context, the observed assemblage structure
and habitat preferences offer valuable information for improving local
fisheries management and informing conservation strategies aimed at
sustaining sparid populations.

Between 2020 and 2024, Sparidae fisheries in the Canary Islands
accounted for 4.32 million kg of landings, generating €30.87 million at
first sale and underscoring their economic importance to the primary
sector. Trap based fisheries target ca. 24 sparid species, which repre-
sented 63% of the total catch in 2024, highlighting the need to better
understand their habitat use and ecological interactions (GOBCAN,
2025). Accordingly, this study aims to assess how key habitat drivers,
including depth, substrate, and vegetation, shape the distribution, tro-
phic structure, and ontogenetic habitat shifts of sparids in shallow
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coastal waters of Gran Canaria. The specific objectives are (i) to evaluate
differences in habitat use between juvenile and adult stages, (ii) examine
the influence of trophic level on habitat preference, and (iii) determine
whether reproductive stage modifies habitat associations. The study
tests the hypotheses that habitat preferences vary across growth phases,
that higher trophic level species are associated with deeper and
non-vegetated habitats, and that reproductive periods amplify these
patterns. The results are intended to inform both fisheries management
and ecosystem conservation, contributing to sustainable and resilient
marine resource use in regions with comparable ecological settings, in
line with ecosystem based management principles (Kuo-Shu Chen et al.,
2022; FAO, 2022).

2. Material & methods
2.1. Study area

Data were obtained from coastal areas in the island of Gran Canaria
(Canary Islands, NE Atlantic Ocean). Within the echo-mapped study
area, sandy habitats dominate, with communities of macroalgae, mainly
Caulerpa spp., and in some cases, the presence of garden-eels (Hetero-
conger longissimus). This is followed by mixed substrates with mostly
dead bioclasts, as well as rocky substrates where barren bottoms
dominate. To a lesser extent, rocky and mixed areas with vegetation are
represented, as well as areas with the presence of the seagrass Cymo-
docea nodosa, due to the prohibition of setting traps below 18 m (BOE
2015), where these habitats predominate. Therefore, they are not
representative and were not included in the analyses.

2.2. Data collection

All data were collected on-site by marine biologists as part of studies
initiated by public administrations, specifically the Cabildo de Gran
Canaria and the Consejeria de Agricultura, Ganaderia, Pesca y Aguas del
Gobierno de Canarias. Aboard 25 professional artisanal fishing vessels
regularly distributed from different fishing ports on the island, during a
first period that spanned from July 2016 to September 2017, a second
from April to November 2018, and the last period from August to
September 2020. The results were analyzed based on the total catches
obtained from traps set by professional fishermen in the surrounding
waters of the island, extending from the Northeast to the West.

A total of 3661 traps were analyzed to determine the composition of
the catches. The GPS coordinates were recorded on-site, along with the
draft and lifting depth of each trap for subsequent analysis. All catches
were identified, measured (total length in mm; TL) and weighed (total
weight in g), those that did not reach the legally established size by
regional (BOC, 1986) and national regulations (BOE 1995) or did not
have commercial interest were immediately measured on board and
returned to the sea. The biomass estimate for specimens that could not
be measured was obtained using length-weight relationship equations.
(Froese and Pauly, 2019).

2.3. Types of traps and techniques used

Two different hexagonal mesh sizes were used, ranging from 31.6 (S
= Small mesh size) to 50.8 mm (L = Large mesh size). The trap total
length ranged between 100 and 200 cm for S-traps and between 200 and
410 cm for L-traps. The commonly utilized trap shapes include rectan-
gular configurations (S-traps ranging from 1 to 4 m? and L-traps ranging
from 4 to 16 m?) and circular configurations (S-traps ranging from 0.785
to 3.142 m? and L-traps from 3.142 to 12.566 m?). Small traps are
normally used with a single tunnel entrance, with a ca. maximum
opening length of 20 cm and the deployment is usually done in shallow
areas. The large traps generally have two tunnel entrances, each with a
ca. maximum opening length of 40 cm and the set maneuver in deeper
bathymetric zones. The soaking time of the different types of traps
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generally varies from several days to weeks for small traps, and from
several weeks to months for large traps. The bait used is mostly bread
due to its low economic cost, as well as sardines or small pelagics on
some occasions. The deployment is carried out by placing one or more
traps on the bottom, leaving several meters of separation between them.
Connecting lines link the traps, and a signaling beacon is used for
location and retrieval.

2.4. Data processing

To analyze the size selectivity in the main Sparidae catches across
different types of traps, the first maturity size (SMF50) and the repro-
ductive period were employed, as outlined in accordance with Gonzalez
et al. (2012). To determine the distribution of total catches from traps in
the mapped area, CPUE (catch per unit of effort) values were calculated
for "marketable" specimens meeting the minimum legal size. (BOC,
1986; BOE, 1995), using the formula employed is CPUE = C (catches in
grammes)/E (effort in soak days). However, to analyze the behavior
across different life stages of main sparid species, all specimens were
evaluated in assessing substrate and habitat distribution, regardless of
size.

The description of the catches based on different habitats was con-
ducted using the bionomic cartography provided by GRAFCAN (https
://visor.grafcan.es/visorweb/). The bionomic shapefile contains data
from shallow areas up to 60 m in specific regions of the island; above this
depth, only limited echo-mapping data are available. However, for the
bathymetric distribution of the catches, data were collected from
shallow areas extending to 130 m. Once the CPUE of each of the main
specimens captured was calculated, the database was integrated into
QGIS v3.24.2 using the “Intersect” option. This process generated an
attribute table that integrates the CPUEs of the species with the bi-
onomic data, allowing for the attribution of catch values to each type of
substrate and habitat. Substrate types were categorized into rocky sub-
strates (RS), mixed substrates (MS), and sandy substrates (SS), within
habitats that were either with vegetation (SV) or without vegetation
(SW). The main communities encompassing these substrate types were
unified as follows: For sandy substrates, the recorded categories
included bare sand, Heteroconger longissimus community, Caulerpa spp.
community, and Avrainvillea canariensis. For mixed substrates, the cat-
egories comprised mixed grains, stones, dead and live bioclasts, scat-
tered rocks, and maérl. For rocky substrates, the categories included
grazed rocks, rounded stones, gorgonians, and other algal communities
associated with the rocks. In the classification of habitats, all substrates
that contained any algal community, such as Caulerpa spp., Avrainvillea
canariensis, maérl, and others associated with rocks, were categorized as
vegetated habitats. Conversely, all remaining substrates were classified
as belonging to the group of habitats without vegetation.

2.5. Data analysis

To assess habitat-specific patterns in Sparidae assemblages, we
conducted a multivariate analysis of trap catch data collected across a
gradient of shallow-water habitats surrounding Gran Canaria for
different age classes and reproductive cycles. Habitats were classified
into two categories: those with vegetation and those without. Based on
substrate type, three categories were identified: sand beds, shallow
rocky reefs, and mixed substrates. The abundance and composition of
the catch assemblage were determined, as well as the average size of
each species across the different trap types.

For the depth and CPUE data of the different species, Kolmogorov-
Smirnov (K-S) tests were performed to assess the normality of the
data. Subsequently, Levene's tests for equality of variances were con-
ducted to determine the necessity of performing non-parametric tests,
such as the Mann-Whitney U test for analyses involving two groups
(habitat and depth), or the Games-Howell test when using three groups
(substrate). Significance values were considered based on the robust
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Welch's ANOVA for mean equality. For cases where the variances of the
groups were equal, ANOVA was conducted.

3. Results

In the sampled traps, a total of 66 species across 33 families were
captured and identified, including 17 species from the Sparidae family.
Supplementary Table 1 details the number of specimens captured for
each species along with their respective trophic levels. Additionally, the
average sizes of each species, total length (TL) range, and biomass
captured in each trap type (S and L) are presented. The "marketable"
CPUE exhibited a wide range, varying between 4 and 3368 (g/traps/
days) in different areas (Fig. 1).

3.1. Bathymetric distribution patterns among sparids

The results indicate a general trend of displacement toward deeper
bathymetric zones among individuals at higher trophic levels, exem-
plified by species such as P. pagrus and D. gibbosus. While juvenile
specimens of P. erythrinus (Z = —8.112, p = 0.000) and P. acarne (Z =
—3.876, p = 0.000) are significantly found in deeper areas, adult sparids
exhibit a more pronounced bathymetric displacement, especially at
higher trophic levels. This behavior results in lower trophic level spe-
cies, including herbivorous and omnivorous feeders like S. salpa (Z =
—2.152, p = 0.031), S. cantharus (Z = —1.972, p = 0.049), and D. sargus
(Z = —3.074, p = 0.002), exhibiting significant differences in mean
catch at deeper depths. Similarly, carnivorous species at higher trophic
levels, such as P. pagrus (Z = —15.991, p = 0.000) and D. gibbosus (Z =
—22.216, p = 0.000), also demonstrated significant variations in their
catch data (Fig. 2; Suppl. Table 2).

3.2. Substrate-related distribution patterns among sparids

The analysis of catch differences across various reproductive stages
revealed that certain species, independent of their trophic levels, exhibit
varied catchability across different substrate types: rocky substrates
(RS), mixed substrates (MS), and sandy substrates (SS). Notably, adult
and juveniles of P. erythrinus and P. pagrus demonstrated strong prefer-
ences for mixed substrates (Z = 53.582, p = 0.000; Z = 8.164, p = 0.000)
and sandy substrates (Z = 44.252, p = 0.000; Z = 84.688, p = 0.000),
respectively, compared to rocky substrates. Additionally, juveniles of
S. cantharus (Z = 15.533, p = 0.000) and adult specimens of S. salpa (Z =
10.095, p = 0.000) also favored mixed and sandy substrates. Adults of
S. cantharus (Z = 8.160, p = 0.000) exhibited a distinct preference for
sandy substrates over mixed and rocky ones. In contrast, P. acarne (Z =
0.219, p = 0.803; Z = 1.990, p = 0.138) and D. gibbosus (Z = 2.038, p =
0.131; Z = 0.551, p = 0.576) showed no significant differences in
catches for both adults and juveniles, indicating a preference for rocky
substrates compared to other examined species. However, juveniles of
D. sargus (Z = 4.073, p = 0.018) demonstrated a preference for both
rocky and mixed substrates. (Fig. 3; Suppl. Table 3).

3.3. Influence of vegetation on sparid habitat preferences across growth
phases

Analysis of the growth phase across various sparid species revealed
that, except for D. sargus (p = 0.165) and P. pagrus (p = 0.617), which
showed no significant differences in catches, juvenile sparids generally
exhibited higher catches in habitats devoid of vegetation. The only
exception was S. cantharus, which demonstrated a preference for vege-
tated habitats (p = 0.011). For adult specimens, herbivorous and
omnivorous species such as S. salpa (p = 0.410), S. cantharus (p =
0.873), and D. sargus (p = 0.638) exhibited higher catches per unit effort
in vegetated habitats, though these differences were not statistically
significant compared to non-vegetated areas. In contrast, carnivorous
sparids showed greater catches in habitats without vegetation. Species at
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Fig. 1. Study area featuring a heatmap that displays the marketable CPUE (g per trap per day) values from the set of captures in sandy (S), mixed (M), and rocky (R)
substrates and in non-vegetated (SW) and vegetated habitats (SV) within 600 x 600 m grids. The figure also includes the average depth (m) for the different types of

traps (large and small) used along the bathymetric lines.

intermediate or higher trophic levels, including P. erythrinus (p = 0.015),
P. pagrus (p = 0.009), and D. gibbosus (p = 0.000), significantly favored
non-vegetated environments. Although P. acarne, which has a higher
trophic level than P. erythrinus, achieved greater catches in vegetated

habitats, no significant differences were detected (p = 0.121) (Fig. 4;
Suppl. Table 3).
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Fig. 2. Mean catch depth (in meters) of juvenile and adult Sparidae species categorized by trophic level (from lowest to highest), highlighting significant differences
in catches between age categories. Statistical results are available in Supplementary Table 3.
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Fig. 3. Mean CPUE (g per trap per day) of juvenile and adult Sparidae species in rocky, mixed and sandy substrates and trophic level (from lowest to highest), with
significant differences in catches between substrate types for selected species. Statistical results are provided in Supplementary Table 3.

3.4. Habitat preferences during reproductive periods across growth phases
and trophic levels

Upon analyzing the behavior of recruit and non-recruit specimens
during reproductive periods, it was generally observed that juvenile
sparids exhibited preferences for habitats devoid of vegetation,
demonstrating differences in total catches during these periods. How-
ever, S. cantharus was excluded, as the primary catches for this species
during the reproductive period were recorded in vegetated habitats (Z =
—2.119, p = 0.034). Similarly, for D. sargus, although higher catches
were recorded in this type of substrate, the differences were not signif-
icant (Z = —0.021, p = 0.983). In the case of P. pagrus, despite obtaining
higher catches of juvenile specimens in non-vegetated substrates, the
differences did not reach statistical significance during the reproductive
periods (Z = —0.838, p = 0.402) (Supp. Table 3).

Adults with lower trophic levels demonstrated a clear tendency to be
captured more frequently in vegetated areas during reproductive pe-
riods, with D. sargus showing significant differences (Z = —2.531, p =
0.011). In contrast, species at intermediate and higher trophic levels
exhibited greater catches in non-vegetated substrates during these pe-
riods. Notably, adult specimens of P. erythrinus had significantly higher
catches in non-vegetated habitats (Z = —2.135, p = 0.033). D. gibbosus
also showed significantly greater catches in non-vegetated habitats

during both reproductive (Z = —4.066, p = 0.000) and non-reproductive
periods (Z = —5.282, p = 0.000), as well as for juveniles in both periods
(Z=-9.910, p = 0.000; Z = —5.282, p = 0.000) (Fig. 5; Supp. Table 4).

4. Discussion

This study demonstrates clear habitat driven and ontogenetic struc-
turing of Sparidae assemblages around Gran Canaria, with spatial pat-
terns shaped by life stage, trophic level, and reproductive seasonality.
Juveniles were mainly associated with shallow, non vegetated habitats,
although S. cantharus showed a consistent affinity for vegetated sub-
strates, particularly during reproductive periods. While macroalgae and
vegetated rocky reefs are known to provide shelter and food for juvenile
sparids (James and Whitfield, 2022), smaller sized species below the
effective capture range of light traps were underrepresented. Catch
patterns indicate that most sparids progressively move away from
vegetated habitats as they approach reproductive age, although species
such as D. sargus retain strong associations with rocky habitats, likely
using them as refuges (Belo et al., 2016; Giacalone et al., 2022). These
species may later return to vegetated areas in response to dietary re-
quirements, especially during reproductive periods when food avail-
ability is critical (Vigliola et al., 1998; Abecasis et al., 2015).
Accordingly, higher adult abundances were observed in species with
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Fig. 4. Mean CPUE (g per trap per day) of juvenile and adult Sparidae species in vegetated and non vegetated habitats and trophic level (from lowest to highest),
with significant differences in catches between habitat types for selected species. Statistical results are provided in Supplementary Table 3.

lower trophic levels, including S. salpa, D. sargus, and S. cantharus,
reflecting increased herbivory linked to digestive ontogeny (Stoner and
Livingston, 1984; Ytfera et al., 2011).

Trophic level emerged as a key driver of sparid distribution, with
herbivorous and omnivorous species predominantly occupying shallow,
structurally complex habitats, while carnivorous taxa such as P. pagrus
and D. gibbosus were more frequent in deeper, sparsely vegetated areas
(Alves and Vasconcelos, 2012). Ontogenetic habitat shifts were evident
in D. gibbosus, with juveniles occurring in coastal waters and adults
inhabiting deeper zones, whereas P. erythrinus and P. acarne displayed
the opposite pattern, with juveniles found deeper than adults, indicating
species specific recruitment strategies. Size related depth segregation in
P. erythrinus is consistent with Mediterranean observations between 50
and 150 m (Busalacchi et al., 2014). The presence of adult sparids with
intermediate to high trophic levels, particularly P. acarne, in shallow
vegetated habitats outside reproductive periods appears to be driven by
access to suprabenthic prey, i.e., peracarid crustaceans, rather than
plant consumption (Izquierdo and Guerra-Garcia, 2010; Iwasa-Arai
et al, 2021; Alvarez-Gonzdlez and Lopez, 2024). In contrast,
P. erythrinus showed an association with sandy, non vegetated substrates
linked to epibenthic prey availability (Fanelli et al., 2011). While habitat
type broadly reflected trophic level, substrate preference varied among
species without clear interspecific patterns. Seasonal reproduction
further modulated habitat use, with spawning periods coinciding with
increased juvenile abundance, consistent with earlier studies (Buxton
and Garratt, 1990; Whitfield and Mann, 2023) and supporting the role of
habitat complexity and trophic specialization in sparid ecology
(Carpenter and Niem, 2001; Pavlidis and Mylonas, 2011).

Our results align with broader patterns in Atlantic and Mediterra-
nean coastal systems, reinforcing that habitat complexity is crucial for
sparid recruitment and distribution. Similarly, P. pagrus individuals,
both juveniles and adults, preferred sedimentary and mixed substrates in
the Azores (Afonso et al., 2008) and rhodolith-rich areas along the
Brazilian coast (Anderson et al.,, 2022). Cheminée et al. (2016)
demonstrated that habitat homogenization negatively affects juvenile
sparid recruitment, emphasizing the role of vegetated and structurally
diverse habitats in supporting early life stages. Monteiro (1989) and
Erzini et al. (2002) documented juvenile sparids preferentially settling

in seagrass beds and rocky substrates in the Atlantic, highlighting the
importance of nursery habitats in population dynamics. These studies
emphasize that habitat features such as vegetation cover, substrate type,
and depth gradients are crucial for juvenile survival and growth.
Ontogenetic shifts and the influence of trophic level on habitat selection
mirror patterns in other regions, where herbivorous and omnivorous
species prevail in shallow areas, while carnivorous species are more
common in deeper habitats according to reproductive stages
(Harmelin-Vivien et al., 1995; Escalas et al., 2021). These parallels
strengthen the ecological validity of the present study and suggest that
habitat-based management approaches may be broadly applicable
across sparid fisheries.

Comparisons with South African sparid assemblages reveal shared
ecological patterns alongside region specific adaptations in life history
strategies. Sparids display flexible habitat use in response to local
environmental conditions (Whitfield and Mann, 2023). In Gran Canaria,
this flexibility is reflected in the use of shallow coastal habitats by spe-
cies such as S. cantharus and D. sargus, where protection status and
predator abundance influence juvenile survival and recruitment,
consistent with observations from Mediterranean protected areas (Arceo
et al., 2012). Regional habitat availability and anthropogenic pressures
further shape assemblage structure, as documented in South African and
other systems (Cowley and Whitfield, 2001; Tserkova et al., 2025).
These comparisons highlight the adaptive capacity of sparids and the
importance of maintaining habitat diversity to support their life cycles.
They also underscore the need for region specific management and
marine protected area design that account for local habitat character-
istics and species specific ecological requirements, particularly for
commercially important taxa (FAO, 2022; FishBase, 2024).

Several limitations may constrain the generalizability and precision
of the conclusions. Trap based sampling may underrepresent cryptic,
highly mobile, or nocturnal species, potentially biasing estimates of
abundance and habitat associations. The restricted temporal coverage
and limited spatial focus around Gran Canaria may also overlook sea-
sonal and interannual variability in sparid distributions. In addition, the
absence of explicit measurements of environmental and anthropogenic
factors, such as temperature, salinity, fishing pressure, and habitat
degradation, limits the ability to separate their influence from habitat
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Fig. 5. Mean CPUE (g per trap per day) of adult Sparidae species in vegetated and non vegetated habitats across different growth phases (spawn and no spawn) and
trophic level (from lowest to highest), with significant differences in catches between habitat types for selected species. Statistical results are provided in Supple-
mentary Table 4.

driven patterns. Addressing these constraints will require longer term environmental variables and functional trait analyses would further
and broader spatial sampling, combined with complementary ap- strengthen ecological interpretation. Expanding the framework to
proaches including underwater visual census, telemetry, and genetic include ecosystem services provided by sparid assemblages, such as
tagging to better resolve movement and habitat use (Palsbgll, 1999; nutrient cycling, habitat maintenance, and fisheries yield, would
Power et al., 2011; Belo et al., 2016; Jungblut et al., 2018). Integrating enhance relevance for conservation and management. A
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multidisciplinary approach integrating ecological, genomic, and socio
economic perspectives remains essential for developing sustainable
strategies to protect sparid populations and their habitats (Pavlidis and
Mylonas, 2011; Nelson et al., 2016).

5. Conclusions

This study demonstrates the importance of habitat heterogeneity,
ontogenetic shifts, and trophic specialization in structuring Sparidae
assemblages around Gran Canaria. Juveniles approaching first maturity
were primarily associated with shallow, non vegetated habitats, whereas
adults occupied deeper environments with mixed substrates, reflecting
clear life stage specific habitat use. Trophic level and reproductive
timing further modulated spatial distribution, reinforcing the
complexity of habitat selection among sparid species. These patterns are
consistent with observations from Mediterranean and Atlantic systems,
indicating broadly conserved ecological strategies that remain flexible
under regional environmental conditions.

Several limitations should be considered when interpreting these
results. Trap based sampling may underestimate cryptic or highly mo-
bile species, potentially affecting abundance estimates. The restricted
spatial and temporal focus around Gran Canaria limits the representa-
tion of seasonal variability, while the absence of direct environmental
measurements constrains interpretation of habitat associations. Future
research would benefit from multi seasonal and broader spatial sam-
pling, combined with complementary approaches such as telemetry and
genomic analyses, and from the inclusion of key environmental vari-
ables to refine ecological inference and support sustainable fisheries
management.

Overall, the findings underscore the need to protect structurally
diverse habitats and to incorporate species specific life histories into
management frameworks to maintain sparid populations and their
ecological functions. The results provide a basis for ecosystem based
management and conservation planning in coastal systems where
nursery habitats are increasingly threatened by habitat degradation and
fishing pressure, while also highlighting the value of multidisciplinary
approaches for ensuring long term sustainability of sparid assemblages.

CRediT authorship contribution statement

Lorenzo Cruces: Writing — review & editing, Writing — original draft,
Visualization, Investigation, Formal analysis, Data curation, Conceptu-
alization. Myriam Rodriguez: Validation, Resources, Investigation.
Oscar Monterroso: Resources, Project administration, Funding acqui-
sition, Data curation. Eva Ramos: Methodology, Data curation. Amaya
Miguel: Validation, Resources, Investigation. Rodrigo Riera: Writing —
review & editing, Writing — original draft, Supervision, Project admin-
istration, Methodology, Investigation, Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgements

The current study has been supported by the Cabildo de Gran Canaria
(Nasa Sostenible: Memoria final. Resultados de muestreos, recomendaciones
del uso sostenible de la nasa en Gran Canaria y divulgacion de los resultados
y Monitorizacion en el banco de ensayos de PLOCAN de las especies des-
cartadas en la pesca con enmalle y nasa) and the Project DESPESCA of the
Consejeria de Agricultura, Ganaderia, Pesca y Aguas del Gobierno de
Canarias (Caracterizacion de las capturas obtenidas en nasas y cazonales
por la flota artesanal perteneciente a la cooperativa de San Cristobal en la isla
de Gran Canaria). The data presented in this study were collected by

Marine Environmental Research 216 (2026) 107918

fishery biologists on board fishing boats across all study locations. We
extend our gratitude to Daniel Hernandez and J. Antonio Pérez for their
efforts in data collection.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.marenvres.2026.107918.

Data availability
Data will be made available on request.

References

Abecasis, D., Afonso, P., Erzini, K., 2015. Changes in movements of white seabream
(Diplodus sargus) during the reproductive season. Estuar. Coast Shelf Sci. 167,
499-503. http://hdl.handle.net/10400.1/8774.

Afonso, P., Tempera, F., Menezes, G., 2008. Population structure and habitat preferences
of red porgy (pagrus Pagrus) in the azores, central north Atlantic. Fish. Res. 93 (3),
338-345. https://doi.org/10.1016/j.fishres.2008.06.009.

Agar, J.J., Waters, J.R., Valdes-Pizzini, M., Shivlani, M., Murray, T., Kirkley, J.E.,
Suman, D., 2008. US Caribbean Fish Trap Fishery Socioeconomic Study, vol.1506.
VIMS Articles. https://scholarworks.wm.edu/vimsarticles/1506.

Allee, R.J., Dethier, M., Brown, D., Deegan, L., Ford, R.G., Hourigan, T.F., Maragos, J.,
Schoch, C., Sealey, K., Twilley, R., Weinstein, M.P., Yoklavich, M., 2000. Marine and
estuarine ecosystem and habitat classification. AquaDocs (United Nations
Educational, Scientific And Cultural Organization). https://doi.org/10.17895/ices.
pub.25636860.

Alvarez-Gonzalez, D., Lépez, E., 2024. A case study on the function of turf algae as
suitable habitat for peracarid crustaceans in disturbed environments from SW
Mediterranean Sea. Mar. Biol. Res. 20 (3-4), 75-85. https://doi.org/10.1080/
17451000.2024.2316648.

Alves, A., Vasconcelos, J., 2012. Age and growth of the pink dentex Dentex gibbosus
(Rafinesque, 1810) caught off the Madeira Archipelago. Arquipelago. Life and
Marine Sciences 30, 1-9. https://www.researchgate.net/publication/273319857 A
ge_and_growth _of the_pink dentex Dentex gibbosus_Rafinesque_1810_caught o
ff the_ Madeira_Archipelago.

Anderson, A.B., Bernardes, M.B., Pinheiro, H.T., Guabiroba, H.C., Pimentel, C.R.,

Vilar, C.C., Gomes, L.E.O., Bernardino, A.F., Delfino, S.D.T., Giarrizzo, T.,

Ferreira, C.E.L., Joyeux, J., 2022. Niche availability and habitat affinities of the red
porgy Pagrus pagrus (Linnaeus, 1758): an important ecological player on the world's
largest rhodolith beds. J. Fish. Biol. 101 (1), 179-189. https://doi.org/10.1111/
jfb.15082.

Arceo, H., Cheminée, A., Bodilis, P., Mangialajo, L., Francour, P., 2012. Fishery reserve
effects on sparid recruitment along French Mediterranean coasts. University of Nice-
Sophia Antipolis, EA 4228 ECOMERS, Faculty of Sciences, Parc Valrose.
https://www.researchgate.net/publication/234733759 Fishery_reserve_effects_on_
sparid_recruitment_along French_Mediterranean_coasts.

Bacheler, N.M., 2023. A review and synthesis of the benefits, drawbacks, and
considerations of using traps to survey fish and decapods. ICES J. Mar. Sci. 81 (1),
1-21. https://doi.org/10.1093/icesjms/fsad206.

Basurco, B., Lovatelli, A. y, Garcia, B., 2011. Estado Actual De La Acuicultura De
Espdridos. En Sparidae (Pags. 1-50). Wiley-Blackwell. https://doi.org/10.1002/
9781444392210.ch1.

Belo, A.F., Pereira, T.J., Quintella, B.R., Castro, N., Costa, J.L., De Almeida, P.R., 2016.
Movements of Diplodus sargus (Sparidae) within a Portuguese coastal Marine
Protected Area: are they really protected? Mar. Environ. Res. 114, 80-94. https://
doi.org/10.1016/j.marenvres.2016.01.004.

BOC, 1986. Decreto 155/1986, de 9 de octubre, por el que se establecen las tallas
minimas para la captura de peces en aguas interiores del Archipiélago Canario. BOC
N° 125, 3p. https://www.gobiernodecanarias.org/boc/1986,/125/003.html.

BOE-A-1995-8639, 1995. Real Decreto 560/1995, de 7 de abril, por el que se establece
las tallas minimas de determinadas especies pesqueras. https://www.boe.es/eli/es/
rd/1995/04/07/560.

BOE-A-2015-13003, 2015. Orden AAA/2536/2015, de 30 de noviembre, por la que se
regulan las artes y modalidades de pesca maritima y se establece un plan de gestion
para los buques de los censos del Caladero Nacional Canario. https://www.boe.es/e
li/es/0/2015/11/30/aaa2536.

Brito, A., Falcon, J.M., Gonzalez, G., Pascual, P., Bdez, A., Cabrera, M., Sancho, A.,
Barquin, J., 1999. Andlisis del efecto reserva a corto plazo en la ictiofauna de las
reservas marinas de las Islas Canarias. Proc. 1st International Workshop on Marine
Reserves. Secretarfa General De Pesca Maritima. Ministerio de Agricultura y Pesca,
p. 110. https://accedacris.ulpgc.es/bitstream/10553/1859/6,/888.pdf.

Busalacchi, B., Bottari, T., Giordano, D., Profeta, A., Rinelli, P., 2014. Distribution and
biological features of the common pandora, Pagellus erythrinus (Linnaeus, 1758), in
the southern Tyrrhenian Sea (Central Mediterranean). Helgol. Mar. Res. 68 (4),
491-501. https://doi.org/10.1007/s10152-014-0404-5.

Buxton, C.D., Garratt, P.A., 1990. Alternative reproductive styles in seabreams (Pisces:
sparidae). Environ. Biol. Fish. 28 (1-4), 113-124. https://doi.org/10.1007/
bf00751031.


https://doi.org/10.1016/j.marenvres.2026.107918
https://doi.org/10.1016/j.marenvres.2026.107918
http://hdl.handle.net/10400.1/8774
https://doi.org/10.1016/j.fishres.2008.06.009
https://scholarworks.wm.edu/vimsarticles/1506
https://doi.org/10.17895/ices.pub.25636860
https://doi.org/10.17895/ices.pub.25636860
https://doi.org/10.1080/17451000.2024.2316648
https://doi.org/10.1080/17451000.2024.2316648
https://www.researchgate.net/publication/273319857_Age_and_growth_of_the_pink_dentex_Dentex_gibbosus_Rafinesque_1810_caught_off_the_Madeira_Archipelago
https://www.researchgate.net/publication/273319857_Age_and_growth_of_the_pink_dentex_Dentex_gibbosus_Rafinesque_1810_caught_off_the_Madeira_Archipelago
https://www.researchgate.net/publication/273319857_Age_and_growth_of_the_pink_dentex_Dentex_gibbosus_Rafinesque_1810_caught_off_the_Madeira_Archipelago
https://doi.org/10.1111/jfb.15082
https://doi.org/10.1111/jfb.15082
https://www.researchgate.net/publication/234733759_Fishery_reserve_effects_on_sparid_recruitment_along_French_Mediterranean_coasts
https://www.researchgate.net/publication/234733759_Fishery_reserve_effects_on_sparid_recruitment_along_French_Mediterranean_coasts
https://doi.org/10.1093/icesjms/fsad206
https://doi.org/10.1002/9781444392210.ch1
https://doi.org/10.1002/9781444392210.ch1
https://doi.org/10.1016/j.marenvres.2016.01.004
https://doi.org/10.1016/j.marenvres.2016.01.004
https://www.gobiernodecanarias.org/boc/1986/125/003.html
https://www.boe.es/eli/es/rd/1995/04/07/560
https://www.boe.es/eli/es/rd/1995/04/07/560
https://www.boe.es/eli/es/o/2015/11/30/aaa2536
https://www.boe.es/eli/es/o/2015/11/30/aaa2536
https://accedacris.ulpgc.es/bitstream/10553/1859/6/888.pdf
https://doi.org/10.1007/s10152-014-0404-5
https://doi.org/10.1007/bf00751031
https://doi.org/10.1007/bf00751031

L. Cruces et al.

Carpenter, K.E., Niem, V.H., 2001. FAO species identification guide for fishery purposes.
The living marine resources of the Western central Pacific. In: Bony Fishes Part 3
(menidae to Pomacentridae), vol. 5. FAO, Rome, pp. 2791-3380. Available at:
http://www.fao.org/docrep/009/y0770e/y0770e00.htm. (Accessed 15 May 2009).

Cheminée, A., Merigot, B., Vanderklift, M.A., Francour, P., 2016. Does habitat
complexity influence fish recruitment? Mediterr. Mar. Sci. 17 (1), 39. https://doi.
org/10.12681/mms.1231.

Cooke, S., Auld, H., Birnie-Gauvin, K., Elvidge, C., Piczak, M., Twardek, W., Raby, G.,
Brownscombe, J., Midwood, J., Lennox, R., Madliger, C., Wilson, A., Binder, T.,
Schreck, C., McLaughlin, R., Grant, J., Muir, A., 2023. On the relevance of animal
behavior to the management and conservation of fishes and fisheries. Environ. Biol.
Fish. 106 (5), 785-810. https://link.springer.com/article/10.1007/s10641-022-012
55-3.

Cowley, P.D., Whitfield, A.K., 2001. Fish population size estimates from a small
intermittently open estuary in South Africa, based on mark-recapture techniques.
Mar. Freshw. Res. 52 (3), 283-290. https://doi.org/10.1071/mf99143.

Cresswell, A.K., Edgar, G.J., Stuart-Smith, R.D., Thomson, R.J., Barrett, N.S., Johnson, C.
R., 2017. Translating local benthic community structure to national biogenic reef
habitat types. Global Ecol. Biogeogr. 00, 1-14. https://doi.org/10.1111/geb.12620.

Cruces, L., Rodriguez, M., Monterroso, O., Alvarez, 0., Pérez, O., Riera, R., 2024. Spatial
and temporal variability of the two main caught species of an artisanal trap fishery in
an oceanic island. Aquat. Conserv. Mar. Freshw. Ecosyst. 34 (3), e4090. https://doi.
org/10.1002/aqc.4090.

De Leo, F.C., Smith, C.R., Rowden, A.A., Bowden, D.A., Clark, M.R., 2010. Submarine
canyons: hotspots of benthic biomass and productivity in the deep sea. Proc. Biol.
Sci. 277 (1695), 2783-2792. https://doi.org/10.1098/rspb.2010.0462.

Doherty, B., Johnson, S.D., Cox, S.P., 2017. Using autonomous video to estimate the
bottom-contact area of longline trap gear and presence-absence of sensitive benthic
habitat. Can. J. Fish. Aquat. Sci. 75 (5), 797-812. https://doi.org/10.1139/cjfas-
2016-0483.

Erzini, K., Bentes, L., Coelho, R., Correia, C., Lino, P.G., Monteiro, P., Ribeiro, J.,
Gongalves, J.M.S., 2002. Recruitment of sea breams (Sparidae) and other
commercially important species in the Algarve (Southern Portugal). Final Report, DG
XIV/C/1, Ref. 99/061. Universidade do Algarve, Faro, p. 182. https://orcid.org/
0000-0002-1411-0126.

Escalas, A., Auguet, J., Avouac, A., Seguin, R., Gradel, A., Borrossi, L., Villéger, S., 2021.
Ecological specialization within a carnivorous fish family is supported by a
herbivorous microbiome shaped by a combination of gut traits and specific diet.
Front. Mar. Sci. 8. https://doi.org/10.3389/fmars.2021.622883.

Fanelli, E., Badalamenti, F., D'Anna, G., Pipitone, C., Riginella, E., Azzurro, E., 2011.
Food partitioning and diet temporal variation in two coexisting sparids, Pagellus
erythrinus and Pagellus acarne. J. Fish. Biol. 78 (3), 869-900. https://doi.org/
10.1111/j.1095-8649.2011.02915.x.

FAO, 2018. The State of World Fisheries and Aquaculture 2018 - Meeting the Sustainable
Development Goals. Licence: CC BY-NC-SA 3.0 IGO, Rome. https://openknowledge.
fao.org/server/api/core/bitstreams/6fb91ab9-6¢cb2-4d43-8a34-a680f65e82bd/c
ontent.

FAO, 2022. El estado mundial de la pesca y la acuicultura 2022. Hacia La
Transformacion Azul. FAO, Roma. https://doi.org/10.4060/cc0461es.

FishBase, 2024. Sparidae Family Summary. https://www.fishbase.se/.

Froese, R., Pauly, D., 2019. FishBase, version (12/2019): world wide web electronic
publication. Available from: http://www.fishbase.org.

Garcia, B., 2017. Flota Industrial vs Flota Artesanal. Mitos y realidades 9. CACT-ARVIL.
https://www.arvi.org/pesca-industrial-vs-pesca-artesanal-mitos-y-realidades.

Garcia, S.M., Zerbi, A., Aliaume, C., Do Chi, T., Lasserre, G., 2003. The Ecosystem
Approach to Fisheries. Issues, Terminology, Principles, Institutional Foundations,
Implementation and Outlook. FAO Fisheries, p. 71. Technical Paper. No. 443. http
s://www.researchgate.net/publication/269576077_The_Ecosystem_Approach_to_Fi
sheries_Issues_Terminology_Principles_Institution Foundations_Implementation_an
d_Outlook.

Giacalone, V.M., Pipitone, C., Abecasis, D., Badalamenti, F., D'Anna, G., 2022. Movement
ecology of the white seabream Diplodus sargus across its life cycle: a review. Environ.
Biol. Fish. 105 (12), 1809-1823. https://doi.org/10.1007/510641-022-01258-0.

GOBCAN, 2025. Consejeria de agricultura, ganaderia, pesca y soberania alimentaria.
https://www.gobiernodecanarias.org/agpsa/sgt/temas/estadistica/pesca/.

Gobert, B., 1998. Density-dependent size selectivity in Antillean fish traps. Fish. Res. 38
(2), 159-167. https://doi.org/10.1016/s0165-7836(98)00119-2.

Gonzélez, J.A., Pajuelo, J.G., Lorenzo, J.M., Santana, J.I., Tuset, V., Jiménez, S., et al.,
2012. Talla minima de captura: peces, crustaceos y moluscos de interés pesquero en
Canarias: una propuesta cientifica para su conservacion. Ganaderia, Pesca y
Alimentacion: Consejeria de Agricultura 248. https://accedacris.ulpgc.es/bitstrea
m/10553/23128/1/Talla_m%C3%ADnima_captura.pdf.

Harmelin-Vivien, M.L., Harmelin, J.G., Leboulleux, V., 1995. Microhabitat requirements
for settlement of juvenile sparid fishes on Mediterranean rocky shores.
Hydrobiologia 300-301 (1), 309-320. https://doi.org/10.1007/bf00024471.

Harvey, E.S., Newman, S.J., McLean, D.L., Cappo, M., Meeuwig, J.J., Skepper, C.L., 2012.
Comparison of the relative efficiencies of stereo-BRUVs and traps for sampling
tropical continental shelf demersal fishes. Fish. Res. 125-126, 108-120. https://doi.
org/10.1016/j.fishres.2012.01.026°.

IEO, 2025. Informe anual de la flota pesquera espanola (ano 2023). In: Secretaria
General De Pesca. Ministerio de agricultura, pesca y alimentacion. https://www.
mapa.gob.es.

Iwasa-Arai, T., Siqueira, S.G.L., Segadilha, J.L., Leite, F.P.P., 2021. The unique
Amphipoda and Tanaidacea (Crustacea: peracarida) associated with the brown algae
Dictyota sp. from the Oceanic trindade island, Southwestern Atlantic, with

Marine Environmental Research 216 (2026) 107918

biogeographic and phylogenetic insights. Front. Mar. Sci. 8. https://doi.org/
10.3389/fmars.2021.641236.

Izquierdo, D., Guerra-Garcia, J.M., 2010. Distribution patterns of the peracarid
crustaceans associated with the alga Corallina elongata along the intertidal rocky
shores of the Iberian Peninsula. Helgol. Mar. Res. 65 (2), 233-243. https://doi.org/
10.1007/510152-010-0219-y.

James, N.C., Whitfield, A.K., 2022. The role of macroalgae as nursery areas for fish
species within coastal seascapes. Cambridge Prisms Coastal Futures 1. https://doi.
org/10.1017/cft.2022.3.

Jungblut, S., Liebich, V., Bode, M., 2018. YOUMARES 8 - Oceans Across Boundaries:
Learning from Each Other: Proceedings of the 2017 Conference for Young Marine
Researchers in Kiel, Germany. Springer. https://doi.org/10.1007/978-3-319-93284-
2.

Kuo-Shu, C., Hsu-Sen, C., Chiee-Young, C., Yan-Lin, S., Pei-Jie, M., Meng-Hsien, C., 2022.
Marine biodiversity 52. https://doi.org/10.1007/512526-021-01225-5.

Mahon, R., Hunte, W., 2001. Trap mesh selectivity and the management of reef fishes.
Fish Fish. 2 (4), 356-375. https://doi.org/10.1046/].1467-2960.2001.00054.

Ménez-Crespo, J., Tomas, F., Ferndndez-Torquemada, Y., Royo, L., Espino, F., Antich, L.,
Bosch, N.E., Castejon, 1., Hernan, G., Marco-Méndez, C., Mateo-Ramirez, A., Pereda-
Briones, L., Del Pilar-Ruso, Y., Terrados, J., Tuya, F., 2022. Variation in fish
abundance, diversity and assemblage structure in seagrass meadows across the
Atlanto-Mediterranean Province. Diversity 14 (10), 808. https://doi.org/10.3390/
d14100808.

Miller, R.J., Hunte, W., 1987. Effective area fished by Antillean fish traps. Bull. Mar. Sci.
40 (3), 484-493, 1987. https://www.ingentaconnect.com/content/umrsmas/
bullmar,/1987,/00000040,/00000003/art00008.

Monteiro, C., 1989. La Faune Ichthyologique De La Ria Formosa: RéPartition Et
Organisation spatio-temporelle Des CommunautéS. Phd Dissertation. Université des
Sciences et Techniques du Languedoc, Montepellier, France, p. 219.

Munro, J.L., 1974. The mode of operation of Antillean fish traps and the relationships
between ingress, escapement, catch and soak. ICES (Int. Counc. Explor. Sea) J. Mar.
Sci. 35 (3), 337-350. https://doi.org/10.1093/icesjms/35.3.337.

Nelson, J.S., Grande, T.C., Wilson, M.V., 2016. Fishes of the World. John Wiley & Sons.
https://doi.org/10.1002/9781119174844.

Palsbgll, P.J., 1999. Genetic tagging: contemporary molecular ecology. Biol. J. Linn. Soc.
68 (1-2), 3-22. https://doi.org/10.1111/7.1095-8312.1999.tb01155.x.

Pavlidis, M.A., Mylonas, C.C. (Eds.), 2011. Sparidae: Biology and Aquaculture. Wiley-
Blackwell. https://doi.org/10.1002/9781444392210.

Power, D.M., Louro, B., Houston, R., Anjosa, L., Cardosa, J., 2011. Genomic-proteomic
research in Sparidae and its application to genetic improvement. In: Pavlidis, M.A.,
Mylonas, C.C. (Eds.), Sparidae: Biology and Aquaculture of Gilthead Sea Bream and
Other Species, Biology and Aquaculture of Gilthead Sea Bream and Other Species.
Blackwell, Oxford, pp. 359-381. https://doi.org/10.1002/9781444392210.ch11.

Stoner, A.W., Livingston, R.J., 1984. Ontogenetic patterns in diet and feeding
morphology in sympatric sparid fishes from seagrass meadows. Copeia 174-187.
https://doi.org/10.2307/1445050.

Tserkova, F.M., Mihneva, V.V., Petrova-Pavlova, E.P., Stefanov, T., Georgiev, K.,
Valchev, S., Marinov, Z., Goranov, M., Stefanova, R., Nedkova, L., 2025. New data
on the occurrence and status of some sparid species (Actinopterygii: sparidae) in the
coastal Bulgarian Black Sea waters. Hist. Nat. Bulg. 47 (3), 55-62. https://doi.org/
10.48027/hnb.47.033.

Tuset, V.M., Farré, M., Lombarte, A., Bordes, F., Wienerroither, R., Olivar, P., 2013.

A comparative study of morphospace occupation of mesopelagic fish assemblages
from the Canary Islands (North-eastern Atlantic). Ichthyol. Res. 61, 152-158.
https://doi.org/10.1007/s10228-014-0390-2.

Tuya, F., Alvurcz, S., Luque, A., 2002. Macroepibenthic and fish communities
assemblages associated to an underwater pipeline as an artificial reef. Biol. Mar.
Mediterr. 9, 1-10.

Tuya, F., Martin, J.A., Luque, A., 2003. Patterns of nocturnal movement of the sea urchin
Diadema antillarum (Philippi) in Gran Canaria (Canary Islands, central east Atlantic
Ocean). Helgol. Mar. Res. 58, 26-31. http://hdl.handle.net/10553/49627.

Tuya, F., Reuss, G.M., Martin, J.A., Luque, A., 2004. Visual assessment of the coastal fish
assemblages from the area of the proposed Gando-Arinaga Marine Reserve (Gran
Canaria, Canary Islands). Cienc. Mar. 30 (1B), 259-278. https://www.cienciasmarin
as.com.mx/index.php/cmarinas/article/view/102.

Vadziutsina, M., Riera, R., 2020. Review of fish trap fisheries from tropical and
subtropical reefs: main features, threats and management solutions. Fish. Res. 223,
105432. https://doi.org/10.1016/j.tishres.2019.105432.

Vadziutsina, M., Riera, R., 2021. Artisanal and small-scale fish trap fisheries from
tropical and subtropical reefs: targeted species and conservation of fish stocks.
Journal of Fisheries and Environment 45 (2), 69-83. https://1i01.tci-thaijo.org/inde
x.php/JFE/article/view/247386.

Vigliola, L., Harmelin-Vivien, M.L., Biagi, F., Galzin, R., Garcia-Rubies, A., Harmelin, J.
G., et al., 1998. Spatial and temporal patterns of settlement among sparid fishes of
the genus Diplodus in the northwestern Mediterranean. Mar. Ecol. Prog. Ser. 168,
45-56. https://doi.org/10.3354/meps168045.

Whitfield, A.K., Mann, B.Q., 2023. Life-history styles of eight morphologically similar
estuary-associated sparid species from southern Africa. Environ. Biol. Fish. 106 (3),
597-611. https://doi.org/10.1007/s10641-023-01396-z.

Williams, A., Bax, N.J., 2001. Delineating fish-habitat associations for spatially based
management: an example from the south-eastern Australian continental shelf. Mar.
Freshw. Res. 52 (4), 513-536. https://doi.org/10.1071/mf00017.

Yifera, M., Conceicao, L.E., Battaglene, S., Fushimi, H., Kotani, T., 2011. Early
development and metabolism. Sparidae 133-168. https://doi.org/10.1002/
9781444392210.ch5.


http://www.fao.org/docrep/009/y0770e/y0770e00.htm
https://doi.org/10.12681/mms.1231
https://doi.org/10.12681/mms.1231
https://link.springer.com/article/10.1007/s10641-022-01255-3
https://link.springer.com/article/10.1007/s10641-022-01255-3
https://doi.org/10.1071/mf99143
https://doi.org/10.1111/geb.12620
https://doi.org/10.1002/aqc.4090
https://doi.org/10.1002/aqc.4090
https://doi.org/10.1098/rspb.2010.0462
https://doi.org/10.1139/cjfas-2016-0483
https://doi.org/10.1139/cjfas-2016-0483
https://orcid.org/0000-0002-1411-0126
https://orcid.org/0000-0002-1411-0126
https://doi.org/10.3389/fmars.2021.622883
https://doi.org/10.1111/j.1095-8649.2011.02915.x
https://doi.org/10.1111/j.1095-8649.2011.02915.x
https://openknowledge.fao.org/server/api/core/bitstreams/6fb91ab9-6cb2-4d43-8a34-a680f65e82bd/content
https://openknowledge.fao.org/server/api/core/bitstreams/6fb91ab9-6cb2-4d43-8a34-a680f65e82bd/content
https://openknowledge.fao.org/server/api/core/bitstreams/6fb91ab9-6cb2-4d43-8a34-a680f65e82bd/content
https://doi.org/10.4060/cc0461es
https://www.fishbase.se/
http://www.fishbase.org
https://www.arvi.org/pesca-industrial-vs-pesca-artesanal-mitos-y-realidades
https://www.researchgate.net/publication/269576077_The_Ecosystem_Approach_to_Fisheries_Issues_Terminology_Principles_Institution_Foundations_Implementation_and_Outlook
https://www.researchgate.net/publication/269576077_The_Ecosystem_Approach_to_Fisheries_Issues_Terminology_Principles_Institution_Foundations_Implementation_and_Outlook
https://www.researchgate.net/publication/269576077_The_Ecosystem_Approach_to_Fisheries_Issues_Terminology_Principles_Institution_Foundations_Implementation_and_Outlook
https://www.researchgate.net/publication/269576077_The_Ecosystem_Approach_to_Fisheries_Issues_Terminology_Principles_Institution_Foundations_Implementation_and_Outlook
https://doi.org/10.1007/s10641-022-01258-0
https://www.gobiernodecanarias.org/agpsa/sgt/temas/estadistica/pesca/
https://doi.org/10.1016/s0165-7836(98)00119-2
https://accedacris.ulpgc.es/bitstream/10553/23128/1/Talla_m%C3%ADnima_captura.pdf
https://accedacris.ulpgc.es/bitstream/10553/23128/1/Talla_m%C3%ADnima_captura.pdf
https://doi.org/10.1007/bf00024471
https://doi.org/10.1016/j.fishres.2012.01.026&deg;
https://doi.org/10.1016/j.fishres.2012.01.026&deg;
https://www.mapa.gob.es
https://www.mapa.gob.es
https://doi.org/10.3389/fmars.2021.641236
https://doi.org/10.3389/fmars.2021.641236
https://doi.org/10.1007/s10152-010-0219-y
https://doi.org/10.1007/s10152-010-0219-y
https://doi.org/10.1017/cft.2022.3
https://doi.org/10.1017/cft.2022.3
https://doi.org/10.1007/978-3-319-93284-2
https://doi.org/10.1007/978-3-319-93284-2
https://doi.org/10.1007/s12526-021-01225-5
https://doi.org/10.1046/j.1467-2960.2001.00054
https://doi.org/10.3390/d14100808
https://doi.org/10.3390/d14100808
https://www.ingentaconnect.com/content/umrsmas/bullmar/1987/00000040/00000003/art00008
https://www.ingentaconnect.com/content/umrsmas/bullmar/1987/00000040/00000003/art00008
http://refhub.elsevier.com/S0141-1136(26)00087-5/sref51
http://refhub.elsevier.com/S0141-1136(26)00087-5/sref51
http://refhub.elsevier.com/S0141-1136(26)00087-5/sref51
https://doi.org/10.1093/icesjms/35.3.337
https://doi.org/10.1002/9781119174844
https://doi.org/10.1111/j.1095-8312.1999.tb01155.x
https://doi.org/10.1002/9781444392210
https://doi.org/10.1002/9781444392210.ch11
https://doi.org/10.2307/1445050
https://doi.org/10.48027/hnb.47.033
https://doi.org/10.48027/hnb.47.033
https://doi.org/10.1007/s10228-014-0390-2
http://refhub.elsevier.com/S0141-1136(26)00087-5/sref60
http://refhub.elsevier.com/S0141-1136(26)00087-5/sref60
http://refhub.elsevier.com/S0141-1136(26)00087-5/sref60
http://hdl.handle.net/10553/49627
https://www.cienciasmarinas.com.mx/index.php/cmarinas/article/view/102
https://www.cienciasmarinas.com.mx/index.php/cmarinas/article/view/102
https://doi.org/10.1016/j.fishres.2019.105432
https://li01.tci-thaijo.org/index.php/JFE/article/view/247386
https://li01.tci-thaijo.org/index.php/JFE/article/view/247386
https://doi.org/10.3354/meps168045
https://doi.org/10.1007/s10641-023-01396-z
https://doi.org/10.1071/mf00017
https://doi.org/10.1002/9781444392210.ch5
https://doi.org/10.1002/9781444392210.ch5

	Habitat-driven distribution patterns of sparid species: Insights from a north Atlantic artisanal fishery
	1 Introduction
	2 Material & methods
	2.1 Study area
	2.2 Data collection
	2.3 Types of traps and techniques used
	2.4 Data processing
	2.5 Data analysis

	3 Results
	3.1 Bathymetric distribution patterns among sparids
	3.2 Substrate-related distribution patterns among sparids
	3.3 Influence of vegetation on sparid habitat preferences across growth phases
	3.4 Habitat preferences during reproductive periods across growth phases and trophic levels

	4 Discussion
	5 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	Data availability
	References


