
9

Acta Adriatica 67 (2026): 9-19
https://doi.org/10.32582/aa.67.1.5

ORIGINAL ARTICLE
www.izor.hr

The Algerian coast as a seasonal corridor for the basking 
shark Cetorhinus maximus: Leveraging three decades of 
citizen science and bycatch data in the southwestern 
Mediterranean

Lotfi Bensahla-Talet1,2*, Yahia Bouslah3, Raouf Zaidi4, Ouezna Mechouet1, Noureddine 
Benaissa1 and Abdennour Selama5

1University of Oran - Ahmed Ben Bella, Faculty of Natural Sciences and Life, Department of Biology, Oran, Algeria
2University of Oran - Ahmed Ben Bella, Faculty of Natural Sciences and Life, Department of Biotechnology, Oran, Algeria
3University of Adrar Ahmed Draia, Faculty of Natural Sciences and Life, Department of Biological Sciences and Life, Adrar, Algeria
4University of Tarf Chadli Benjedid, Faculty of Natural Sciences and Life, Department of Marine Sciences, El Tarf, Algeria
5National Center for Research in Fisheries and Aquaculture, Tenès, Chlef, Algeria

Abstract: The basking shark (Cetorhinus maximus), an endangered filter-feeding elasmobranch, is subject to significant 
anthropogenic pressures in the Mediterranean Sea. Despite its ecological importance, data from the North African coast 
are limited. This study presents the first multi-decadal analysis (1990-2025) of C. maximus occurrences in the Algerian 
Basin (GSA 04). A robust dataset (N=27), compiled from fisheries records, direct sightings, and citizen science contribu-
tions (33.3% of records), was used to investigate the environmental drivers of its distribution. Statistical analyses revealed 
a significant increase in observation frequency since 2019 (Mann-Kendall τ=0.362, p<0.001). Occurrences exhibited a clear 
seasonal pattern, peaking in June. Bycatch accounted for the majority of records (63.0%), primarily associated with driftnet 
fisheries in the western sector. A strong positive correlation was found with sea surface temperature (Spearman’s ρ=0.68, 
p=0.021). In contrast, a negative relationship with primary productivity (ρ=-0.61, p=0.038) suggests a “trophic lag” where-
by shark presence coincides with post-bloom conditions. Sea surface salinity (SSS) was not a significant predictor (ρ=0.12, 
p=0.45), indicating a broad tolerance to the hydrographic gradients of the Algerian Current. These findings highlight the 
Algerian coast as an important seasonal migratory corridor. The observed overlap between shark presence and intensive 
fishing activity underscores the urgent need for conservation measures. We recommend integrating citizen science into 
regional monitoring programs and implementing seasonal fishing gear restrictions to reduce bycatch mortality and support 
the long-term persistence of this species in the Mediterranean.
Keywords: Cetorhinus maximus; bycatch; GSA 04; Mediterranean Sea; citizen science; phenology

Sažetak: ALŽIRSKA OBALA KAO SEZONSKI KORIDOR ZA GOLEMU PSINU (CETORHINUS MAXIMUS): TRI DESETLJEĆA 
PODATAKA DOBIVENIH PUTEM GRAĐANSKE ZNANOSTI I PRILOVA U JUGOZAPADNOM DIJELU SREDOZEMNOG MORA. 
Golema psina (Cetorhinus maximus), ugrožena filtratorna vrsta hrskavičnjača, izložena je značajnim antropogenim pritis-
cima u Sredozemnom moru. Unatoč svojoj ekološkoj važnosti, podaci s obale sjeverne Afrike i dalje su malobrojni. Ovo 
istraživanje predstavlja prvu višedesetljetnu analizu (1990.–2025.) pojavljivanja vrste C. maximus u Alžirskom bazenu (GSA 
04). Robustan skup podataka (N = 27), prikupljen iz ribarskih evidencija, izravnih opažanja i doprinosa građanske znanosti 
(33,3 % zapisa), korišten je za istraživanje okolišnih čimbenika koji utječu na rasprostranjenost ove vrste. Statističke anal-
ize pokazale su značajan porast učestalosti opažanja od 2019. godine (Mann-Kendall τ = 0,362, p < 0,001). Pojavljivanja 
su pokazala jasan sezonski obrazac s maksimumom u lipnju. Većina zabilježenih jedinki predstavljala je prilov (63,0%), 
uglavnom iz plutajućih mreža u zapadnom sektoru. Uočena je snažna pozitivna korelacija s površinskom temperaturom 
mora (Spearmanov ρ = 0,68, p = 0,021). Nasuprot tome, negativna korelacija s primarnom proizvodnjom (ρ = -0,61, p = 
0,038) upućuje na „trofičko kašnjenje”, pri čemu se prisutnost ovih morskih pasa podudara s razdobljem nakon cvjetanja 
fitoplanktona. Površinski salinitet nije se pokazao kao značajan čimbenik (ρ = 0,12, p = 0,45), što ukazuje na široku toleran-
ciju vrste na hidrografske gradijente Alžirske struje. Ovi rezultati ističu alžirsku obalu kao važan sezonski migracijski koridor 
za golemu psinu. Uočeno preklapanje prisutnosti ove vrste i intenzivnih ribolovnih aktivnosti naglašava potrebu za hitnim 
mjerama očuvanja. Preporučujemo uključivanje građanske znanosti u regionalne programe praćenja te uvođenje sezonskih 
ograničenja ribolovnih alata kako bi se smanjila smrtnost uslijed prilova i podržala dugoročna otpornost ove vrste u Sre-
dozemnom moru.
Ključne riječi: Cetorhinus maximus; prilov; GSA 04; Sredozemno more; građanska znanost; fenologija
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INTRODUCTION

Occupying a unique and vulnerable ecological 
niche, the basking shark (Cetorhinus maximus (Gun-
nerus, 1765)) is the second-largest fish in the world’s 
oceans, surpassed only by the whale shark (Rhincodon 
typus Smith, 1828) (Ebert et al., 2021). Both species are 
large-bodied, planktivorous elasmobranchs that occupy 
a distinct high-trophic ecological niche (Cortés, 1999). 
However, while the whale shark is a facultative suction 
feeder typically inhabiting tropical waters, C. maxi-
mus is an obligate ram filter-feeder primarily found in 
temperate and boreal regions (Sims, 1999, 2008). This 
species is distributed across both hemispheres and oc-
cupies a wide vertical range in the water column, with 
recorded movements from the surface down to depths 
of 1,264 m within the mesopelagic zone (Rigby et al., 
2021). Life-history traits further highlight its vulnerabil-
ity: males reach sexual maturity at approximately 12-16 
years, while females may require 20 years or more. Ges-
tation is prolonged, lasting between 12 and 36 months 
(Pauly, 1978; Compagno, 2001; Sirri et al., 2012). The 
species is presumed to be oophagous, and only a single 
litter of six near-term pups has been documented (Ebert 
et al., 2021). These biological constraints result in low 
reproductive output and slow population recovery, mak-
ing the species particularly susceptible to anthropogenic 
pressures. Consequently, the basking shark is currently 
listed as Endangered (EN) on the IUCN Red List under 
criterion A2bd, reflecting an estimated global popula-
tion decline of 50-79% over the past three generations 
(Rigby et al., 2021).

Historically, C. maximus has been heavily exploited 
for its liver oil (squalene), meat, and cartilage, leading 
to the depletion and, in some cases, local extinction of 
populations throughout the 20th century (Burgess et al. 
2005; Dewar et al., 2018). Although targeted fisher-
ies have largely been prohibited following the species’ 
inclusion in CITES Appendix II (2002) and CMS Ap-
pendices I and II (2005), contemporary populations 
continue to face a range of significant threats. Bycatch 
remains the primary source of mortality, as basking 
sharks are highly susceptible to entanglement in vari-
ous fishing gears, including driftnets, midwater trawls, 
purse seines, tuna traps, and trammel nets (Cebrian et 
al., 2010; Bradai et al., 2018; Carpentieri et al., 2021). 
Their large body size and characteristic ram-feeding be-
havior frequently result in fatal entrapment, particularly 
in areas of intense fishing activity (Mancusi et al., 2005; 
Francis and Lyon, 2012). In addition, their tendency 
to feed near the surface for extended periods increases 
their vulnerability to collisions with both commercial 
and recreational vessels (Pirotta et al., 2019). Emerging 
threats such as marine pollution further exacerbate these 
risks. Due to their filtration capacity of processing up 
to 2,000 tons of seawater per hour, basking sharks are 
particularly exposed to the ingestion of microplastics 
and the bioaccumulation of persistent organic pollutants 

(POPs). These contaminants have been shown to cause 
endocrine disruption and impair reproductive function 
(Crespo et al., 2018).

In the Mediterranean Sea, the conservation status of 
the basking shark is of particular concern, as the basin 
is recognized as a global hotspot for chondrichthyan 
extinction risk due to the overlap of critical habitats 
with intensive industrial and artisanal fishing activities 
(Malak et al., 2011; Dulvy et al., 2014; Queiroz et al., 
2016). While research efforts have progressed substan-
tially in the northern Mediterranean, the North African 
coast, particularly the Algerian Basin (GSA 04), remains 
data-deficient regarding the regional status of the spe-
cies. Despite its broad global distribution, C. maximus 
is naturally rare in this region (Kabasakal, 2013). His-
torical records from the combined Algerian and Tunisian 
coasts document only 21 specimens over a 36-year pe-
riod (1966-2002), underscoring its scarcity in the south-
western Mediterranean (Capapé et al., 2003). This rarity 
highlights the importance of long-term, multi-source 
monitoring to accurately assess its regional distribution 
and vulnerability to anthropogenic pressures. 

The Algerian coastline is a dynamic oceanographic 
region influenced by the Algerian Current and the in-
flow of Modified Atlantic Water (MAW) (Millot, 1999). 
These processes have been shown to enhance productiv-
ity and promote the aggregation of planktivorous mega-
fauna along frontal zones (Hussein and Bensahla-Talet, 
2019; Bouslah et al., 2023). Although the ecological 
significance of this area as a potential migratory corridor 
has been suggested, systematic records of C. maximus 
along the Algerian coast remain limited and fragmented. 

Establishing a robust baseline of occurrence records 
and anthropogenic interactions is essential for the effec-
tive implementation of regional conservation strategies 
and for meeting the obligations outlined in the Barce-
lona Convention (Annex II) (UNEP/MAP, 1995). This 
study aims to address this knowledge gap by compiling 
a comprehensive database of basking shark occurrences 
in Algerian waters spanning 35 years (1990-2025). The 
database integrates direct observations, fishery-depend-
ent bycatch records, and citizen science contributions, 
allowing for a multidisciplinary approach to studying 
the species in the region. The objectives of this study 
are threefold: (i) to quantify the temporal and seasonal 
distribution of C. maximus in the southwestern Mediter-
ranean; (ii) to identify key environmental drivers such 
as sea surface temperature, chlorophyll a concentration, 
and salinity associated with its occurrence; and (iii) to 
assess the main anthropogenic threats in order to inform 
targeted management and conservation strategies.

MATERIAL AND METHODS

The study encompassed the entire Algerian coastline 
(Fig. 1) within the southwestern Mediterranean (GSA 
04; GFCM, 2018). Data on basking shark (Cetorhinus 
maximus) occurrences were collected over a 35-year  
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period (1990-2025). A multi-source approach was adopt-
ed, integrating fishery-dependent data with opportunis-
tic observations from sea users. Fishery-dependent data, 
including incidental bycatch records, were obtained 
through active collaboration with local fishing commu-
nities. Information was collected via semi-structured in-
terviews and standardized questionnaires administered 
directly to fishers in key Algerian ports, following es-
tablished protocols for documenting elasmobranch in-
teractions (Lewison et al., 2014). These data were com-
plemented by citizen science contributions, including 
verified reports from sea users, as well as a systematic 
internet-based data mining process. This digital survey 
targeted social media platforms, aquatic life forums, and 
local online press archives. To ensure data quality and 
minimize the risk of misidentification (Soldo, 2026), 
only records supported by high-resolution photographic 
or video evidence were retained, allowing for the veri-
fication of key diagnostic morphological features (e.g., 
gill slits, snout shape). Each digital record underwent a 
rigorous validation protocol (Giovos et al., 2019), in-
cluding verification of spatio-temporal metadata and the 
removal of duplicate entries across multiple platforms.

To characterize the ecological niche of the species, 
spatio-temporal environmental variables were cross-
referenced with validated occurrence records. Daily sea 
surface temperature (SST) at a nominal depth of 0.2 m 

was extracted from the NOAA 0.25° Daily Optimum 
Interpolation SST (OISST) v2.1 dataset (Huang et al., 
2021). This dataset integrates bias-corrected AVHRR 
satellite observations with in situ measurements from 
ships and Argo floats, providing a robust basis for iden-
tifying thermal habitat conditions. As a proxy for pri-
mary productivity, monthly mean chlorophyll a (Chl a) 
concentrations (mg.m-³) were derived from the MODIS-
Aqua Level 3 product at a 4 km spatial resolution, pro-
cessed using the NASA standard OC3/OC4 algorithms 
(Hu et al., 2012). Finally, sea surface salinity (SSS) data 
were obtained from the Copernicus Marine Environ-
ment Monitoring Service (CMEMS) reanalysis. Salin-
ity was used as an indicator of Modified Atlantic Water 
(MAW) inflow, enabling the characterization of the Al-
gerian Current and associated frontal systems known to 
promote the aggregation of planktivorous megafauna.

Statistical analyses were conducted using Micro-
soft Excel Professional 2024 with the XLSTAT add-in. 
Long-term temporal trends (1990-2025) were assessed 
using the non-parametric Mann-Kendall (MK) trend 
test, which is well suited for environmental time se-
ries characterized by non-normal distributions and the 
presence of zero-observation years (Gilbert, 1987). The 
relationships between C. maximus occurrences and en-
vironmental variables (SST, Chl a, SSS) were examined 
using Spearman’s rank correlation coefficient (ρ). This 

Fig. 1. Records of the basking shark Cetorhinus maximus mentioned from 1990 to 2025 along Algerian coastal waters with indication 
of record type.
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approach accounts for potential non-linear relationships 
and the non-normal distribution typical of opportunistic 
sighting data (Helsel et al., 2020).

RESULTS

A total of 27 basking shark (Cetorhinus maximus) 
records were documented along the Algerian coast be-
tween 1990 and 2025 (Table 1). The temporal distribu-
tion of occurrences revealed a significant increase in 
observation frequency over the 35-year study period. 
Records remained sporadic between 1990 and 2018, 
averaging approximately one occurrence per year, fol-
lowed by a marked rise in the most recent decade. The 
Mann-Kendall trend test confirmed a statistically sig-
nificant upward trend (τ=0.362, p<0.001). This increase 
was particularly pronounced between 2019 and 2021, 
which together accounted for 40.7% of all records, with 

a peak in 2021 (n=6; 22.2%) (Fig. 2). The monthly dis-
tribution of records revealed a clear seasonal pattern 
within GSA 04. Occurrences were strongly concentrated 
in late spring and early summer, with a peak in June 
(n=10; 37.0%), followed by May (n=5; 18.5%) (Fig. 3). 
In contrast, records during winter and late summer were 
scarce and irregular.

Most records (Fig. 4) originated from fishery-de-
pendent sources, with bycatch representing the domi-
nant category and accounting for 63.0% (n=17) of all 
observations (Fig. 5). Direct surface observations re-
ported by fishers and citizen scientists comprised 33.3% 
(n=9) of the dataset, with a notable spatial concentration 
in Ghazaouet Bay (Fig. 6). Stranding events were rare, 
representing only 3.7% (n=1) of records. The single doc-
umented stranding, recorded at Aftis Beach in January 
2009, showed clear evidence of entanglement in fishing 
gear (Fig. 7). Monthly environmental conditions associ-

Table 1. Inventory of Cetorhinus maximus records documented along the Algerian coast (GSA 04) from 1990 to 2025. Total length 
(TL), total weight (TW).

Site Date GPS coordinates n TL (m) TW (tons) Obs

Ghazaouet (Sidi-ouchaa) 01/02/2017 35°08’40.4”N 1°47’08.5”W 1 - - Observation

Ghazaouet 3/06/2021 35°08’41.2”N 1°51’46.1”W 1 12 10.000 Bycatch

Tlemcen (Honain) 14/05/2014 35°19’51.7”N 1°49’31.8”W 1 7 1.900 Bycatch

Béni Saf

07/1990 35°23’32.1”N 1°24’20.2”W 1 11 7.600 Bycatch

06/1994 35°23’32.1”N 1°24’20.2”W 1 7 2.100 Bycatch

28/10/2013 35°24’04.4”N 1°30’57.6”W 1 8 2.950 Bycatch

Bouzedjar
12/06/2015 35°45’02.5”N 1°05’03.3”W 1 6 1.600 Bycatch

26/05/2016 35°39’33.4”N 1°17’15.9”W 1 7 2.100 Bycatch

Mostaganem (Sidi Lakhdar) 10/05/2016 36°19’07.1”N 0°17’03.7”E 1 4 0.550 Bycatch

Chlef (Sidi Abderahmane) 20/04/2022 36°47’21.4”N 1°10’38.2”E 1 5.6 0.860 Bycatch

Tipaza (Bouharoun)

25/03/2019 36°41’36.8”N 2°36’52.4”E 1 5.4 0.870 Bycatch

20/11/2023 36°49’33.8”N 2°30’31.6”E 1 5 4.000 Bycatch

30/10/2024 36°41’36.8”N 2°36’52.4”E 1 7 8 Bycatch

21/09/2025 36°41’36.8”N 2°36’52.4”E 1 6.6 7.9 Bycatch

Algiers
25/05/2009 36°50’40.2”N 2°54’15.7”E 1 6.3 1.450 Bycatch

02/12/2014 36°54’58.9”N 3°16’51.7”E 1 2 0.465 Bycatch

Tizi ouzou (Tigzirt) 28/12/2012 37°01’17.3”N 4°12’02.6”E 1 10 5.600 Bycatch

Boumerdes (Dellys) 14/05/2019 37°17’45.3”N 4°10’53.4”E 1 3.5 - Observation

Jijel (Aftis) 13/01/2009 36°55’51.6”N 5°32’44.0”E 1 7 1.500 Stranding

Skikda (Collo) 06/2019 37°27’23.2”N 6°48’12.4”E 2 1.5-4 - Observation

Annaba
17/08/2020 37°22’46.5”N 8°11’58.3”E 1 11 7.570 Bycatch

27/06/2021 37°22’11.6”N 7°22’38.5”E 5 1.8 0.600-0.700 Observation
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ated with basking shark occurrences are summarized in 
Table 2, which integrates sea surface temperature (SST), 
chlorophyll a concentration, salinity, and occurrence 
frequency. Observations were predominantly associated 
with a narrow thermal range, with 55.5% of records oc-
curring between 18 °C and 21 °C, corresponding to the 
May-June period. Correlation analysis based on month-
ly data (Table 2) revealed a significant positive relation-
ship between basking shark occurrence and sea surface 
temperature (SST) (Spearman’s ρ=0.68, p=0.021). In 
contrast, chlorophyll a concentration was significantly 

negatively correlated with occurrence frequency (ρ=-
0.61, p=0.038). No significant relationship was detected 
between shark occurrence and sea surface salinity (SSS) 
(ρ=0.12, p=0.45).

DISCUSSION

The most prominent pattern emerging from this 
study is the marked seasonal peak in basking shark (Ce-
torhinus maximus) occurrences during May and June, 
which accounted for 55.6% of all records (Fig. 3). This 

Fig. 2. Annual frequency of Cetorhinus maximus records. 

Fig. 3. Monthly frequency of Cetorhinus maximus records. 
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Fig. 4. Specimens of Cetorhinus maximus caught as bycatch along Algerian coasts (2009-2023): Ghazaouet June 3rd, 2009 (A); 
Tigzirt December 18th, 2012 (B); Béni-Saf October 28th, 2013 (C); Honain May 14th, 2014 (D); Ain Benian May 12th, 2014 (E); Bouzedjar 
May 26th, 2016 (F); Mostaganem May 8th, 2016 (G); Bou Haroun March 25th, 2019 (H); Annaba August 17th, 2020 (I); Bou Haroun 
November 21st; 2023 (J). 

pronounced phenological signal likely reflects a biologi-
cally meaningful response to seasonal ecosystem dy-
namics rather than random variability. Across the Medi-
terranean basin, basking sharks display a clear seasonal 
pattern, with the highest number of observations gener-
ally reported from early spring to early summer. A sub-
stantial body of research, including regional database 
analyses, indicates that most Mediterranean records 
are concentrated between March and June (Kabasakal, 

2013), highlighting a consistent basin-wide temporal 
trend. Similar patterns have also been documented in 
the eastern Mediterranean, where a high proportion of 
sightings occurs during late spring and early summer 
(Carlucci et al., 2014; Kabasakal et al., 2017). This 
synchrony, observed across the western, central, and 
eastern Mediterranean basins, suggests that the Algerian 
coast forms part of a broader, environmentally driven 
migratory system rather than representing an isolated or 
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Fig. 7. Stranded basking shark (Cetorhinus maximus) recorded at Aftis Beach (Jijel, Algeria) in January 2009. Lateral view of the head 
showing the characteristic conical snout and large gill slits (A); detailed view of the gill region showing entanglement with blue 
synthetic rope (polyethylene) (B).

Fig. 5. Percentage of record types for Cetorhinus maximus. Fig. 6. Sighting of Cetorhinus maximus in Ghazaouet Bay (July 
2017).

permanent habitat (Sims et al., 2003). A similarly pro-
nounced seasonal pattern has also been reported in the 
north-eastern Atlantic, where basking shark occurrences 
peak during the summer months and are closely linked 
to cycles of plankton productivity (Witt et al., 2012). 
This geographic consistency across regions supports 
the hypothesis that basking shark occurrence is strongly 
associated with predictable pulses in prey availability, 
particularly following seasonal phytoplankton blooms 
that promote increased zooplankton abundance (Siokou-
Frangou et al., 2010; Merlivat et al., 2022).

The thermal preference identified in this study 
(18-21 °C) provides further support for this ecological 

interpretation. Temperature has long been recognized 
as a key driver of basking shark distribution, both di-
rectly and indirectly through its influence on plankton 
dynamics. Studies from different oceanic regions have 
shown that basking sharks preferentially occupy waters 
within specific thermal ranges, often associated with 
frontal systems, stratified water columns, and elevated 
chlorophyll a concentration (Siders et al., 2013; Finucci 
et al., 2021). This pattern, here referred to as “thermal 
windows”, appears to be particularly relevant in the 
Mediterranean, where it likely corresponds to periods of 
enhanced vertical stratification. Such stratification can 
promote the concentration of zooplankton in surface 

A B
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layers, thereby creating favorable feeding conditions for 
this obligate filter feeder. Accordingly, the temperature 
range observed in Algerian waters is consistent with 
broader ecological patterns and supports the hypothesis 
that basking shark occurrence is largely governed by the 
availability of trophic resources.

A detailed examination of the temporal trends in 
the dataset revealed a marked increase in sightings af-
ter 2019, a pattern that warrants careful interpretation. 
Although this trend may indicate a recent rise in local 
occurrence, the potential influence of observation effort 
and reporting intensity must also be considered. The ex-
pansion of digital platforms, growing public awareness, 
and the increasing contribution of citizen science have 
likely enhanced detection probability in recent years. 
Similar discrepancies between historical and contempo-
rary datasets have been reported in other regions, where 
apparent increases in sightings were at least partly attrib-
uted to improved monitoring and reporting rather than 
true population recovery (McInturf et al., 2022).

When compared with historical records from the 
southwestern Mediterranean, which documented only 
sporadic occurrences over several decades, the in-
crease observed in the present dataset likely reflects a 
combination of ecological and methodological factors. 
Environmental changes, including rising sea surface 
temperatures and shifts in plankton phenology, may be 
modifying habitat suitability and influencing the spa-
tial distribution of basking sharks. At the same time, 
improvements in reporting mechanisms and increased 

Table 2. Monthly oceanographic conditions (1990-2025), Cetorhinus maximus occurrence frequency, and Spearman rank correla-
tions with environmental variables in the Algerian Basin (GSA 04). Sea surface temperature (SST), chlorophyll a (Chl a), sea surface 
salinity (SSS).

Month SST (°C) [1] Chl a (mg/m³) [2] SSS [3] Records (n=27)
January 15.2 0.28 37.1 1
February 14.8 0.35 37.2 1
March 15.1 0.42 37.4 1
April 16.5 0.38 37.5 1
May 18.2 0.25 37.6 5
June 20.8 0.18 37.8 10
July 23.5 0.12 37.9 1

August 25.1 0.09 38.0 1
September 24.2 0.11 37.8 1

October 21.5 0.15 37.5 2
November 18.8 0.19 37.3 2
December 16.4 0.22 37.2 1

Correlation (ρ) 0.68 -0.61 0.12 --
p-value 0.021** 0.038* 0.45 (ns) --

Data Sources: [1] NOAA Optimum Interpolation SST (OISST); [2] MODIS-Aqua (Chlorophyll a); [3] Copernicus Marine Service 
(CMEMS - SSS); ** p < 0.01; * p < 0.05; ns = non-significant. Bold font denotes environmental parameters corresponding to peak 
species observations

observer coverage have enhanced our ability to detect 
and document these events. Consequently, the shift from 
rare historical observations to more frequent contem-
porary records should be interpreted with caution, as it 
does not necessarily indicate a corresponding increase 
in population size.

The relatively high proportion of bycatch records 
(63.0%) documented in this study indicates a substantial 
interaction between basking sharks and fishing activities 
in the Algerian Basin. This pattern differs from that re-
ported in most other Mediterranean regions, where bask-
ing sharks are only sporadically represented in fisheries 
data. It likely reflects a stronger spatial overlap in this 
area between zones of fishing effort and areas used by 
sharks. Such overlap may be particularly pronounced 
during peak seasonal periods, when basking sharks ag-
gregate in productive habitats that also attract intensive 
fishing activity. From a conservation perspective, this 
pattern is especially concerning, as basking sharks are 
highly vulnerable to incidental capture due to their large 
body size, slow swimming behavior, and frequent use of 
surface waters.

Across the Mediterranean, assessing the impacts of 
bycatch remains challenging because of limited data 
availability and persistent underreporting. Nevertheless, 
the available evidence consistently identifies fisheries 
interactions as a major threat to large pelagic elasmo-
branchs in the region. The relatively high bycatch rate 
documented in this study may therefore reflect both a 
genuine ecological overlap and localized fishing pres-
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sure, underscoring the need for region-specific man-
agement measures. In addition, the low frequency of 
natural strandings in our dataset further suggests that 
anthropogenic factors, rather than natural mortality, are 
the primary drivers of basking shark records in Algerian 
waters.

Despite these limitations, the contribution of citi-
zen science to this study (33% of records) highlights its 
growing importance in marine ecological research. In 
data-limited regions such as the Mediterranean, oppor-
tunistic observations provided by fishers, divers, and the 
general public represent a valuable source of informa-
tion on species occurrence and distribution. Recent stud-
ies have shown that, when supported by photographic 
evidence and rigorous validation procedures, citizen-
generated data can achieve a high level of reliability and 
substantially strengthen monitoring efforts (Bargnesi et 
al., 2020). In this context, citizen science should not be 
viewed as a secondary source of information, but rather 
as an essential component of contemporary conservation 
strategies, particularly for rare and wide-ranging species.

Overall, our results identify the Algerian coast as an 
important component of the broader Mediterranean net-
work of basking shark habitats, characterized by marked 
seasonality, strong environmental coupling, and signifi-
cant anthropogenic pressure. The overlap between eco-
logical drivers and human activities in this region presents 
both opportunities and challenges, underscoring the need 
for targeted conservation measures. Given the relatively 
predictable timing of peak occurrences, dynamic man-
agement approaches such as seasonal fishing closures or 
spatially explicit mitigation measures could help reduce 
bycatch risk while minimizing impacts on fisheries.

At a broader scale, the transboundary movements of 
basking sharks call for coordinated international man-
agement efforts. Tracking studies have shown that indi-
viduals can undertake extensive migrations across mul-
tiple jurisdictions, underscoring the need for basin-wide 
conservation strategies (Skomal et al., 2009). In this 
context, collaboration among regional fisheries man-
agement organizations and conservation bodies will be 
essential to ensure the long-term protection of the spe-
cies. By placing local observations within a Mediterra-
nean-wide framework, this study contributes to a more 
integrated understanding of basking shark ecology and 
provides a foundation for evidence-based management 
in a rapidly changing marine environment.

CONCLUSION

Our 35-year survey provides the first statistically ro-
bust baseline for the basking shark in the southwestern 
Mediterranean. The increase in recorded occurrences af-
ter 2019, together with the identification of a clear phe-
nological peak in June, highlights the Algerian coast as 
an important and regularly used area for this endangered 
elasmobranch. Citizen science proved to be an effective 
tool for filling historical data gaps; however, the high 

frequency of bycatch underscores the urgent need for 
targeted mitigation measures within the Algerian fish-
ing sector. Future research should focus on aerial sur-
veys and satellite telemetry to better understand three-
dimensional habitat use and transboundary movements. 
Integrating these findings into regional management 
frameworks will be essential to ensure the long-term 
conservation of the world’s second-largest shark in an 
increasingly human-impacted Mediterranean ecosys-
tem.
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