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Characterization of the
Italian recreational bottom
longline fisheries through
social media platforms
Giorgio Vianson*, Andrea Petetta, Daniel Li Veli
and Alessandro Lucchetti

Institute for Marine Biological Resources and Biotechnology (IRBIM), National Research Council
(CNR), Ancona, Italy
Marine Recreational Fishing (MRF) is an important socio-economic sector

worldwide, yet data scarcity on MRF effort poses challenges in understanding

and managing its effects and impacts on fish stocks. This study investigates the

characteristics and impacts of the bottom longline employed by MRF in Italian

Seas. Data was collected through social media platforms, providing a

contemporary approach to monitoring recreational fisheries. Although this

experimental approach faces issues such as incomplete data and biases, it

represents a cost-effective tool to monitor fishing effort and bycatch. Through

the analysis of 235 observations across 7 different Mediterranean geographical

subareas, we identified two longline types i.e. shallow-set (SLLS) and deep-set

longline (DLLS), characterized their fishing methods, target species, catch

efficiency, and bycatch occurrences. Results indicated that while the recent

Italian regulatory change that reduced the maximum number of allowed hooks

per vessel from 200 to 100 has generated controversy among recreational

fishers, it does not significantly affect catch abundance or species composition.

Furthermore, the study revealed low bycatch rates, particularly for sensitive

species, but highlighted vulnerabilities among demersal elasmobranchs

species. Overall, the present study contributed to understanding the dynamics

of marine recreational longlining and highlighted the need for improved data

collectionmethods and ongoingmonitoring for evidence-based policy decisions

in the context of Mediterranean fisheries management.
KEYWORDS

bottom longline, marine recreational fishing (MRF), Mediterranean Sea, social media
platforms, fisheries monitoring
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1 Introduction

Marine Recreational Fishing (MRF) is defined as a non-

commercial (i.e. not for sale, barter, or trade) subset of capture/

harvest fisheries (Pawson et al., 2008), motivated by catching fish for

fun, pleasure, or sport or just as supplementary food source (Cooke

et al., 2018). Along most coastal areas of the world, MRF has great

importance in terms of number of people involved, estimated to be

8.7 million in Europe (Bachiller et al., 2022), with 1.24 million only in

Italy (Bolognini et al., 2022; Tarantino et al., 2025), incomes, health

and well-being for the whole community (Arlinghaus and Cooke,

2009; Pranovi et al., 2016). Amajor challenge inmanagingMRF is the

lack of data on catch effort particularly for overexploited fish stocks

as, in some regions, it may overtakes those of commercial fisheries

(Bolognini et al., 2022; Coleman et al., 2004; Ihde et al., 2011), thus

making it necessary to combine commercial and recreational catch

data to better understand stock dynamics (Freire and Rocha, 2021).

Quantifying the magnitude of MRF is crucial for evaluating fishing

pressure, developing a monitoring system, and implementing

management measures (Cooke and Cowx, 2006).

In the Mediterranean Sea, marine recreational fisheries catches

remain largely unassessed since they are excluded from commercial

stock assessments: this is primarily due to the challenges in

monitoring such activities across multiple countries (both EU and

non-EU) with often different regulations and legislative frameworks

in MRF matter (Bolognini et al., 2022). Although several European

countries have implemented regulatory measures to control

recreational fishing (Gaudin and De Young, 2007), these are often

not adequately enforced, thereby rendering them ineffective in

accurately estimating the effort associated with such activities

(Bolognini et al., 2022). To practice MRF in Italy, only a

mandatory communication to the website of Ministry of

Agriculture, Food Sovereignty and Forest (MASAF) is required,

and fishing is governed by general guidelines (e.g. daily catch

limit), while France and Spain require a fishing license with

species-specific limits and, in Spain, mandatory digital catch

reporting and gear tagging will be implemented in 2026 (EC,

2025). Effort and catches in MRF in Europe are currently estimated

using various approaches, with field surveys, interviews (Maynou

et al., 2013), license data, or the number of registered boats in a

specific area (McCluskey and Lewison, 2008) and even through the

use of angler apps (Venturelli et al., 2017). A further contribution to

this issue could be offered by contents shared on digital platforms like

social media from recreational anglers (Giovos et al., 2018; Kaplan

and Haenlein, 2010), providing valuable data for MRF (Belhabib

et al., 2016). Recent studies have shown social media to be an

innovative and cost-effective tool for information gathering

(Lennox et al., 2022), given its ability to provide a more discreet

and non-invasive approach (Kaplan and Haenlein, 2010), thus being

employed to inform about recreational fishing (Sbragaglia et al.,

2020). However, this modern approach presents methodological

challenges due to non-standardized data, selective reporting, and

limited geolocation accuracy (Bolognini et al., 2022; Giovos et al.,

2018; Vitale et al., 2021). Ethical concerns regarding privacy and data

ownership also emerge (Monkman et al., 2018). In this study we
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focused on the bottom longline engaged by recreational fishers in

Italian waters, which include 3 subregions established by General

Fisheries Commission for the Mediterranean (GFCM) i.e. Western

Mediterranean, Central Mediterranean and Adriatic Sea, divided into

7 Geographical Subareas (GSAs). We decided to investigate on this

specific gear, as it is poorly documented and has been historically

understudied despite being widely adopted, thus offering the

opportunity to provide a relatively novel overview. The bottom

longline consists of a mainline made of nylon or braid anchored to

the seabed, with numerous baited hooks attached at intervals to the

mainline by branch lines (shorter nylon lines also called “snoods”).

Until 2024, the Italian regulation for this gear required the use of no

more than 200 hooks per boat with a daily maximum total allowed

weight of 5 Kg per person (DPR, 1968), furthermore, set and haul

operations had to be run manually and not by automatic winch

(MIPAAF, 2010). However, the new Ministerial Decree (art. 2 D.M.

n. 45439, 30/01/2024) decreased the maximum number of hooks per

boat from 200 to 50, which was eventually updated shortly after and

re-increased from 50 to 100 hooks (MASAF, 2024).

In light of these new national regulations and the scarce information

available on Italian recreational bottom longline, we conducted a

preliminary evaluation on this specific gear. In particular, we aimed to:
1. Describe the longline employed by MRF in its general

characteristics and identify the different types along the

Italian peninsula.

2. Assess the gear efficiency and selectivity towards the target

species and the incidental catch of vulnerable species,

taking into account the hooks number reduction

following the new government decree.

3. Evaluate and verify a new investigation methodology for

MRF through the use of social media platforms as an

integrative approach compared with traditional methods

and its potential improvement.
2 Materials and methods

2.1 Data collection

Data was collected online using two of the most popular social

media content sharing platforms i.e. YouTube and Facebook, since

photos and videos shared by recreational fishers, in addition to

displaying their catches, can reveal valuable data regarding the

location, depth, and mass of the fish (Sbragaglia et al., 2021). Only

these two platforms were included in the data collection, since they

are the most widely used platforms for content sharing, and the only

ones capable of providing sufficiently detailed content on the topic.

In particular, YouTube videos often allowed to observe the entire

fishing operation (setting and hauling of longline, with technical

explanations). Regarding Facebook, we chose to collect data from

Facebook private groups, where users are more likely to share their

full catches and longline technical details because they may feel safer

and more protected compared to public platforms.
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Video footages fromYouTube and pictures from Facebook, on the

species targeted by recreational bottom longline from different GSAs

limited to Italian coastline, were collected. The video search focused

exclusively on YouTube content as most of people share online videos

there (Ricke, 2014), while the pictures were taken from specific

Facebook fishing groups on recreational longline. We assumed that

posts shared by recreational fishers on this social network could act as

a representation of recreational fishing variables (Giovos et al., 2018;

Sbragaglia et al., 2020), such as species caught, gear used and GSA. In

full respect of the content authors, no sensitive information or images

that could violate their privacy have been disclosed.

2.1.1 YouTube
Analyzed videos on YouTube were chosen in line with a search

criterion limited to the results appearing via these specific Italian

keywords: “palangaro sportivo”, “palangaro ricreativo”, “palamito

di fondale”, “palamito ricreativo”, “palamito sportivo”, “palamito

pesca”. Only the content depicting amatorial, and not professional,

fishing actions was selected. The information collected came either

from those already present in the description of the video itself or

stated by the author in the comments, or from a competent observer

through visual estimations and specific technical knowledge. Data

on longline technical features, catches (both target and discarded

species, if available) was collected. We gathered information from

videos published in 15 years range (2010-2024).

2.1.2 Facebook
The data collected came from two different private groups of

7338 and 29963 members, respectively, specifically dedicated to

recreational longline fishing, from which photos of an entire year’s

catch (from May 2023 to May 2024) were collected. Contrary to

data collected from YouTube videos, here only the retained catch

was depicted in the images, with no information on discard or

bycatch. Technical and operational characteristics of the gear were

gathered from the posted picture’s description or from comments

provided by the author to other users.

The bottom longline is usually kept in position using weights

placed along its length to ensure it remains close to the seabed.

Floating buoys may also be used to mark the location of the set

longline (Lucchetti et al., 2023). The target species for this gear are

typically found on (benthic) or in close proximity (demersal) to the

seabed (Cillari et al., 2012). As described by Ferretti et al., 2002 the

nature of the fishery in the different regions is distinct both with

respect to target species and the rigging of the line. In this study, we

classified recreational longlines into two distinct categories,

discriminated based on their operational depth. We discerned a

shallow-set longline (SLLS), operating above the bathymetric of 40

m, which outlines the limit between the sublittoral and

circumlittoral plane, and a deep-set longline (DLLS) operating

below it. Both types are bottom-set longlines, as surface (or drift)

longlines can only be operated by professional fishers (EU, 2019).

2.1.3 Expert panel evaluation
An expert panel consisting of 5 specialists was assembled to

visually inspect selected photos (sourced from Facebook) and
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videos (sourced from YouTube). The experts were selected based

on their documented experience in fisheries biology and their

expertise in measuring fish morphological parameters in

selectivity and monitoring experiments within both professional

and recreational fisheries. The biological information estimated by

experts includes species classification of the catch, as well as weight

(kg) and length (cm) estimation, also by making reference to objects

in the image as points for estimating measures. Whenever possible,

catches were classified at the species level; otherwise, classification

was limited to the genus. For weight and length, the 5 independently

collected estimates were averaged to obtain the mean value for each

variable. Other relevant technical information, such as the fishing

area, depth, number of hooks, and longline length, was extracted

directly from the textual description of posts or videos.

Alternatively, when these details were not specified, they were

inferred by experts (e.g. depth estimated based on the species

composition of the catch, considered indicative of specific

marine environments).
2.2 Data treatment

The information obtained from the online survey was primarily

categorized by GSAs. Data was considered valid for analysis when

details on GSA, number of hooks, number of crew members, and

catch weight were available or could be estimated. To quantitatively

describe and summarize the data, we applied descriptive statistics,

including means, standard deviations, and percentages. Given that

the Italian legislative decree imposes a maximum catch limit of 5 kg

per person per day, the total catch for each vessel was averaged

based on the number of crew members aboard. First, for each

category, the ratio between the total catch weight and number of

hooks was examined to evaluate the efficiency of the gear in relation

to the number of hooks used per vessel. The Catch Per Unit Effort

(CPUE) was calculated as grams of catch per hook, without

considering the soak time due to the lack of information. Then,

we compared results to determine whether the number of hooks

exceeded the legal limit on daily catches established by the recently

implemented laws, considering just one person per vessel. To assess

significant differences in CPUE distribution between longline types

(deep and shallow), as well as among hook-number categories i.e. ≤

50 (from the minimum number of hooks observed to 50 hooks), ≤

100 (from 51 to 100 hooks), > 100 (from 101 to the maximum

number of hooks observed) a non-parametric statistical approach

was applied. Given violations of the normality assumption, the

Kruskal–Wallis test was applied, followed by pairwise group

comparisons using Dunn’s post hoc test. All statistical analyses

were performed in R version 4.3.0 (R Core Team, 2016).
3 Results

In this study, we collected a total of 235 observations, 205 of which

were sourced from Facebook (278 photos) and 30 from YouTube (274

minutes analyzed). Examples of collected data (Facebook photos and
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YouTube video frames) are listed in Supplementary Materials

(Supplementary Figures S1–S6). A total of 139 observations were

made for SLLS and 96 for DLLS. The geographic area of origin was

available for 57% of the samples, covering 7 different GSAs: the majority

of samples came from GSA 9 (54 records, 40%), followed by GSA 10

with 25 records (19%), GSA 19 with 16 records (12%), GSA 16 with 15

records (11%), GSA 11 with 12 records (9%), GSA 18 with 11 records

(8%), and finally 1 record from GSA 17 (1%). Records for which the

GSA could not be determined (NA) represent 43% of the total.
3.1 Gear definition

Table 1 summarizes the technical characteristics of the gear under

analysis, its operation, and catch data obtained by both authors’

descriptions and expert observations, where possible. A shallower

and lighter bottom longline (SLLS) was described operating at a

depth of less than 40 m (mean 27 m) with an average of 150

(ranging from 25 to 230) small Aberdeen hooks (mainly size 10-13);

the mainline is 0.6–1 mm in diameter (if monofilament) or 1 mm

diameter braided, while the branch line is 0.35–1 mm Ø nylon

monofilament measuring from 1.5 to 2.4 m in length each. Different

kind of baits are used like molluscs, crustaceans, annelids and sardines,

evenly combined on a single rig, are set due to their role as primary

food sources for target species, predominantly sparids such asDiplodus

spp., Sparus aurata, and Pagellus spp. Beyond 40 meters of depth, a

deep-set longline (DLLS) has been described, with an average

operational depth of 190 meters (range 40 to 600 meters). The target

species are primarily hakes, tub gurnards, and sparids such as Diplodus

spp. and Pagellus spp. The mainline is typically braided with a diameter

of 0.9–2 mm, while the branch line is made of monofilament nylon
Frontiers in Marine Science 04
with a diameter ranging from 0.4-0.9 mm and lengths varying from 2

to 6 meters. Large Aberdeen or beak hooks (from size 8 to 4/0) are

commonly set on average number of 200 (ranging from 40 to 600).

Sardines and cephalopods are primarily used as bait, as they are typical

food source for the aforementioned target species. It is evident that the

average number of hooks used is generally lower in the SLLS compared

to the DLLS, as is the diversity of bait types. Effects of the longline

fishery on fish species are strictly related to the size of hooks, the

particular type of longline, the bait, and the feeding behaviour of fish

(Bjordal and Løkkeborg, 1996).
3.2 Gear distribution

For each GSA, the frequency of use of the two different fishing

methods by percentage was determined. As shown in Table 2, the

geographical origin of the observations by GSAs where both gears

are most commonly used is GSAs 9 (SLLS 39.3% and DLLS 42%)

and GSA 10 (SLLS 20.2% and DLLS 16%). Also, DLLS was observed

in GSA 19 with a frequency of 28% and SLLS in GSA 16 and 18 with

a frequency of 13.1%. Regarding the employment ratio between the

two different methods for each GSA, it is clear that SLLS is more

broadly used across all GSAs, with the exception of GSA 19 (87.5%),

as shown in Table 2.
3.3 Target species

For each GSA, species contributing to the first 75% of the

cumulative abundance were considered for analysis. The remaining

species were sorted into an “other” category, as shown in Table 3.
TABLE 1 Technical and operational features and catches identified within the two Italian recreational longlines: shallow-set longline (SLLS), deep-set longline (DLLS).

Shallow-set longline Deep-set longline

Technical features

Mainline
Mono: Ø 0.6–1 mm

Br: Ø 1 mm
Br: Ø 0.9–2 mm

Branch line Mono, length: 1.5-2.4 m; Ø 0.35–1 mm Mono, length: 2–6 m; Ø 0.4-0.9 mm

Hook type Small Aberdeen hooks (size 10-13) Large Aberdeen or beak hooks (size 8-4/0)

Hooks number 25-230 (mean 150) 40-600 (mean 200)

Bait
Molluscs such as octopus and squid, sardines, worms and shrimp.

Also mixed baits
Sardine, cephalopods

Operational features

Depth (meters) 10-40 (mean 27) 40-560 (mean 190)

Soak time (hours) 2-8 (mean 6) 2-12 (mean 5)

Nr. of anglers 1-4 (mean 2) 1-4 (mean 3)

Vessel length (meters) 4-10 4-10

Catches

Target species Diplodus spp., Sparus aurata, Pagellus spp.
Merluccius merluccius, Chelidonichthys lucerna, Pagellus spp.,

Diplodus spp.

Bycatch Squaliformes, Batoids Squaliformes, Batoids
Ø: line diameter; Mono: monofilament line; Br: braided line. Hook type and size are described with common names and size numbering systems, respectively.
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A total of 69 fish species were identified, mostly represented by teleosts

(90%), followed by elasmobranchs (9%) and cephalopods (1%). The

species that mostly contribute to the overall abundance in the total

sampled catches belonged to the Sparidae family (70%), including

breams (Diplodus sargus, Diplodus vulgaris, Diplodus spp.) at 28.5%,

pandoras (Pagellus erythrinus, Pagellus acarne, Pagellus bogaraveo) at

13.7%, and gilthead seabream (Sparus aurata) at 12.2%. A similar
Frontiers in Marine Science 05
analysis was conducted by partitioning the catches based on the various

GSAs in which they were sampled (Table 3): in GSA 9, the species that

represent more than 10% of the total are D. sargus (17.5%), P.

erythrinus (15%) and S. aurata (12.7%). For GSA 10, we observed P.

erythrinus (24.4%), S. aurata (23.7%) and D. sargus (17.9%), while in

GSA 11, Diplodus spp. (43%), S. aurata (19.7%), Oblada melanura

(12.1%). In GSA 16, P. erythrinus (23.6%) is prominent, along with
TABLE 3 Species composition (%) along different Geographical Subareas (GSAs) caught with recreational longline.

Species GSA 9 GSA 10 GSA 11 GSA 16 GSA 17 GSA 18 GSA 19 NA

Chelidonichthys lucerna − 0.3 − 1.0 100.0 8.5 22.0 1.6

Conger conger 2.7 1.3 3.6 − − − 0.6 0.5

Dicentrarchus labrax 0.2 2.3 − 6.0 − − 1.1 4.2

Diplodus sargus 17.5 17.9 9.0 4.0 − 20.5 0.5 16.6

Diplodus spp. 1.3 − 43.0 − − 14.3 5.1 16.8

Diplodus vulgaris − 1.0 − − − 3.3 − 3.4

Epinephelus marginatus 6.3 0.3 0.9 − − − − 0.5

Lepidopus caudatus − 4.0 − 10.0 − − − 0.7

Merluccius merluccius 3.9 1.6 − 4.5 − − 15.8 4.5

Oblada melanura − 1.6 12.1 1.0 − 0.5 8.0 14.0

Octopus vulgaris − 5.5 − 1.0 − − − 0.2

Pagellus erythrinus 15.0 24.4 2.7 23.6 − 18.8 21.5 6.1

Pagrus pagrus 6.9 3.2 4.0 7.0 − 6.8 − 3.0

Phycis phycis 1.3 − − 5.0 − − 9.6

Pomatomus saltatrix 3.7 1.6 − 15.6 − 3.4 − 2.0

Serranus cabrilla 6.0 0.3 − − − − − 0.1

Sparus aurata 12.7 23.7 19.7 − − 9.1 2.2 11.1

Trachinotus ovatus − − − 7.5 − − − 0.2

Other 22.5 11.0 5.0 13.8 0 14.8 13.6 14.5
The represented value indicates the percentage of the species relative to the total number of species observed in the specific GSA: percentages representing only those species whose cumulative
percentages sum represent 75% of the total sampled in at least one GSA, are shown are in bold.
TABLE 2 Overall distribution of shallow-set (SLLS) and deep-set (DLLS) longline observations by Geographical Subarea (GSA), where the percentages
refer to the total observations; and Relative usage of each gear type within each GSA, where the percentages refer to observations per GSA.

Overall distribution of SLLS and DLLS Gear usage within each GSA

GSA SLLS (%) DLLS (%) SLLS (%) DLLS (%)

9 39.3 42 61.1 38.9

10 20.2 16 68 32

11 10.7 6 75 25

16 13.1 8 73.3 26.7

17 1.2 0 100 0

18 13.1 0 100 0

19 2.4 28 12.5 87.5
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other species such as Pomatomus saltatrix (15.6%) and Lepidopus

caudatus (10%). In GSA 17, only Chelidonichthys lucerna is present, as

1 single record was collected. In GSA 18, D. sargus accounts for 20.5%,

P. erythrinus for 18.8%, and Diplodus spp. for 14.3%. Finally, in GSA

19, C. lucerna (21.5%), P. erythrinus (21.5%), and Merluccius

merluccius (15.8%) are recorded.

The most commonly caught species, whose cumulative percentage

sum represents 75% of the total for both different methods of gear use,

were classified, as shown in Figure 1. The most represented species in

the SLLS are primarily sparids: D. sargus (17.9%), S. aurata (16.3%),

Diplodus spp. (16.2%), O. melanura (10.5%), P. erythrinus (10.0%).

Another species, observed in smaller percentages, is P. saltatrix (4.4%),

which, like the previous ones, is typical of shallow bottoms near the

coast (Andrew and Mapstone, 1987). Regarding the DLLS, the species

composition is significantly different from SLLS: the most abundant are

P. erythrinus (18.7%) and M. merluccius (14.0%), followed by C.

lucerna (7.7%), D. sargus (6.1%), Pagrus pagrus (6.1%), Helicolenus

dactylopterus (5.5%), L. caudatus (5%), Phycis phycis (4.1%), Dentex

dentex (3.9%), and Epinephelus marginatus (3.5%). These species are

indicative of the higher operational depths of the DLLS compared to

those of the SLLS.
3.4 Bycatch species

Out of 235 records, 23 (9.4%) reported incidental catch, or bycatch

(unintended capture of non-target or non-commercial species specific

to that fishing method (Hall et al., 2000)), involving sharks, skates, and

other species without any commercial value (Davies et al., 2009). Of

these, 51% of the observed specimens were Selachii, 49% Batoids.

Skates (Raja spp.) were the most frequent catches among bycatch
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(despite being commercially valuable), amounting to 37.5% of the total

records observed. The observed bycatch records, categorized by gear

type, are 4 for the SLLS (18%) and 19 for the DLLS (82%), as shown

in Table 4.
3.5 Fishing effort

Of the 235 observations conducted, 91 records with the

necessary information for the investigation were considered to

both characterize the fishing effort of SLLS and DLLS and to

conduct a more detailed analysis regarding the number of hooks

specified in the new national decree.

The CPUE of the two gear types was calculated (Figure 2), with

the SLLS yielding 75.5 g/hook and the DLLS yielding 88.9 g/hook.

Then, the average CPUE was calculated for hook ranges divided

into three categories based on the number of hooks: ≤50, ≤100, and

>100. For the SLLS, the average CPUE was: ≤50 = 174 g/hook, ≤100

= 99.8 g/hook, and >100 = 41.5 g/hook. A similar outcome was

observed for the DLLS, with the hook ranges being: ≤50 = 221.6 g/

hook, ≤100 = 114 g/hook, and >100 = 54.2 g/hook.

Statistical comparisons confirmed significant differences in

CPUE among hook-number categories for both gear types

(Table 5). The Kruskal–Wallis test revealed a significant effect of

hook range on CPUE for both SLLS (p < 0.01) and DLLS (p = 0.02).

Subsequent pairwise comparisons using Dunn’s post hoc test with

Bonferroni correction indicated a significant difference for the

DLLS between the >100 hooks and ≤50 hooks categories (p.adj =

0.03), with the latter showing considerably higher CPUE values. No

significant pairwise differences were detected among hook-number
FIGURE 1

Percentage of each species whose cumulative sum represents 75% of the total catch for each gear i.e. shallow set longline (SLLS) and deep set
longline (DLLS).
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groups for the SLLS after correction (p.adj > 0.05), although the

comparison between >100 and ≤50 hooks approached significance

(p.adj = 0.07). Thus, a decrease in CPUE with increasing hook

numbers is supported for DLLS, while for SLLS it remains a

descriptive pattern without statistical support (Figure 2).

Concerning the number of hooks, 70 observations were made for

the SLLS and 21 for the DLLS. As shown in Figure 3 (Sankey plot),

the percentage of employment for the three hooks ranges was

determined for both gears. Concerning the DLLS, in 76.2% of the

observations more than 100 hooks were employed, 4.8% of the time

≤ 100, and 19% of the time ≤ 50. For the SLLS, a similar pattern was

observed, with more than 100 hooks being utilized in 67.1% of
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cases, ≤ 100 in 12.9%, and ≤ 50 in 20%. Overall, in 69.2% of the

records, more than 100 hooks were used per vessel, while a 19.8% of

the observations equal/less 50 hooks were set, in the remaining 11%

a number of hooks between 50 and 100 were recorded. For each

category of hooks, the average number of kilograms of catches was

evaluated. When more than 100 hooks are employed, the average

catch weight in Kg exceeds the imposed per-person limit in 66.7%

of cases, while only 33.3% of the cases remain within the 5 kg limit.

A similar outcome was observed for the other two hook ranges.

When 100 or fewer hooks are used, the limit is surpassed in 80% of

cases, while with 50 or fewer hooks, the exceedance occurs in 61.1%

of cases.
FIGURE 2

Boxplot representation of catch per unit effort (CPUE, expressed in grams per hook) for shallow-set (SLLS) and deep-set (DLLS) bottom longlines,
stratified by three hook-number categories: ≤50, ≤100, and >100 hooks. Each boxplot displays the median (central horizontal line), interquartile
range (IQR: 25th to 75th percentile), and whiskers extending to the 10th and 90th percentiles. Outliers beyond this range are represented as
individual points.
TABLE 4 Most bycatch specimens observed during the survey, classified in two distinct super-orders of chondrichthyans: Batoids and Selachii.

Order Species Number (SLLS) Number (DLLS) Total number Total record GSA

Batoids

Dasyatis pastinaca − 2 2 2 10

Myliobatis aquila − 1 1 1 10

Aetomylaeus bovinus 1 1 2 2 18

Pteroplatytrigon
violacea

− 1 1 1 NA

Raja asterias 3 10 13 9 9-10-11-17

Raja spp. − 2 2 2 9

Selachii

Geleus melastomus − 5 5 3 9-10

Prionace glauca 1 − 1 1 NA

Scyliorhinus stellaris − 2 2 1 11

Squalus acanthias 14 − 14 1 NA
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4 Discussion

Although recreational fishing has been documented as one of

the most popular activities along the coasts of numerous countries

around the world (Sutinen and Johnston, 2003) providing

important social and economic role, still it is not formally

assessed through the use of surveys and other quantification
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techniques (Gaudin and De Young, 2007). Recreational fisheries

data is challenging to compile due to the high number of

participants and locations, which means that many fisheries lack

accurate data to assess fishing effort, fish exploitation, or harvest in

each waterbody (Lester et al., 2003). In this study, the analyzed data

from social media provide an overview of recreational bottom

longline fishing in Italy, identifying its main characteristics and

catch biodiversity, also describing any differences at GSA level. The

research highlighted that this gear comes in two slightly different

technical features, distinct by operational depth and target species.

For this investigation, social media platforms such as YouTube and

Facebook were considered, as previously conducted by Vitale et al.,

2021, to investigate and monitor catches of this gear. This research

methodology has highlighted several biases related to the

suboptimal quality of the data (Heikinheimo et al., 2017), often

incomplete due to inadequate image/video quality. To address this

issue, in future studies the information about catch composition

(e.g. genre and species) and biometric parameters (e.g. length and

weight) could be enhanced via the use of automated image analysis

or AI-based species recognition. Furthermore, detailed information

from the content creator is not always accessible. Consequently, this

presents increased challenges in accurately assessing the retained

and discarded fractions, as well as in the measurement of

morphological parameters, further complicated by the lack of

reference spatial scales. An additional issue identified is the

content author’s tendency to be selective about the content to

publish, often highlighting exceptional catches or only the most

notable ones, frequently excluding minor catches (Giovos et al.,

2018) and, eventually, the bycatch of sensitive or protected species.

These factors lead to a series of challenges in estimating the sample
FIGURE 3

Sankey diagram showing flows from Geographical Subarea (GSA) to total-catch categories. Link widths are proportional to the number of observed
records; “NA” denotes records without GSA assignment.
TABLE 5 Results of the Kruskal–Wallis rank sum test and Dunn’s post
hoc pairwise comparisons assessing differences in CPUE distributions
among hook-number categories (≤50, 51–100, >100) for deep-set and
shallow-set bottom longlines.

Kruskal-Wallis rank sum test

Fishing gear H df p

Deep-set longline 7.51 2.00 0.02

Shallow-set longline 18.85 2.00 <0.01

Pairwise comparison

Fishing gear Pairs Z P.unadj P.adj

Deep-set longline

<100 vs <50 0.77 0.77 1.00

<100 vs >100 0.27 0.27 0.81

<50 vs >100 0.01 0.01 0.03

Shallow-set longline

<100 - <50 Z P.unadj P.adj

<100 - >100 -0.94 0.35 1.00

<50 - >100 2.29 0.02 0.07
Significant results for the Kruskal–Wallis test are based on the unadjusted p-values (p < 0.05),
while significant pairwise differences from the Dunn test are based on Bonferroni-adjusted p-
values (p.adj < 0.05). Statistically significant values are shown in bold.
frontiersin.org

https://doi.org/10.3389/fmars.2025.1674872
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org


Vianson et al. 10.3389/fmars.2025.1674872
to be considered, leading to evaluations that are often incomplete

due to the limited availability of data, making it nearly impossible to

conduct in-depth surveys (necessitating the integration of an

activity at the forefront like interviews and logbooks). Although

several challenges and limitations prevent data mining on digital

social platforms from being fully operationalized (Brownscombe

et al., 2019; Giovos et al., 2018; Jarić et al., 2020) these methods are

currently seen as a potential solution for MRF monitoring (Martin

et al., 2012), representing an innovative data collection approach,

that provide a large volume of information within a very short

timeframe (Kaplan and Haenlein, 2010). The use of social media

proves to be an effective method for accessing large amounts of

information both geographically and temporally, thereby enabling

studies to be conducted quickly with wide coverage, capable of

rapidly assessing the overall situation.

Since the primary objective it is to provide an overview of

recreational bottom longline fishing and its main technical and

operational features, we conducted a preliminary analysis to assess

whether CPUE varies according to the new regulation. A special

attention was given to the issue concerning the recent Italian

ministerial decree art. 2 D.M. n. 45439 30/012024 (MASAF, 2024)

establishing a reduction in the maximum number of hooks allowed

per vessel from 200 to 100. This hook number reduction resulted in

a lot of controversy among sport fishing associations and

recreational fishers. Consequently, we attempted to assess whether

such a reduction would effectively influence catch rates, species

composition, and overall fishing efficiency. Records from which all

necessary data (GSA, number of hooks, number of vessels) was fully

retrieved, were utilized to perform a more detailed analysis

regarding the investigation of the new decree on the number of

hooks. Our findings suggest that the number of hooks does not have

a significant impact on catch abundance, particularly when

contextualized with the operational depth of the gear. Following

the Dunn’s post hoc test post-hoc comparison (Table 5), the only

significant difference in terms of CPUE between the two hook

ranges was found when comparing a hook number >100 vs ≤50 for

SLLS. As shown in Table 1, the average number of hooks is higher

for the DLLS (200) compared to the SLLS (150). This is likely

associated with fish availability depending on bathymetry, with

higher fish densities closer to the coast and decreasing (though with

larger sizes) with increasing depth (Macpherson and Duarte, 1991).

Consequently, a higher number of hooks is employed probably to

compensate for the lower fish availability. Regarding the legal limits

on catches in kg per person, it is observed that in both types of gear,

a number of hooks exceeding 100 leads to a higher incidence of

catches in terms of biomass, surpassing 5 kg in 66.7% of the records.

However, even in cases where the number of hooks used is less than

50, 61.1% of the observations recorded a total catch exceeding the

permitted limit. These results partially disprove the misconception

that the greater the number of hooks, the greater the catch, as other

factors, such as depth, also interact and can influence both the

abundance and size of the catches (Nakano et al., 1997; Watson and

Kerstetter, 2006). Since the analyses were conducted considering

only one individual per vessel, the issue related to the maximum
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catch weight limit can therefore be solved by increasing the number

of people on board, even though the number of hooks remains

unchanged. The introduction of monitoring systems for this fishing

activity, such as the implementation of specific licenses and the

mandatory use of logbooks, could be effective.

Like many fishing gears, longline is also subject to bycatch

(Pascoe, 1997; Piovano et al., 2010; Santos et al., 2024), referring to

the unintended capture of non-target or non-commercial species

specific to that fishing method (Davies et al., 2009; Hall et al., 2000).

Bycatch is often (but not always) discarded regardless of their at-

vessel status (live, injured or dead) and is poorly reported in some

fishery records making it difficult to assess impacts (Barker and

Schluessel, 2005; Bonfil & Nations, F. A. O. U, 1994; Connolly and

Kelly, 1996; Squires et al., 2021). Based on the observations

conducted, it can generally be stated that recreational longlining

(bottom longlining) is a method with a low incidence of bycatch

(Pham et al., 2014), particularly in relation to sensitive or protected

species such as turtles, seabirds, and sensitive shark species, for

which no captures were recorded. This is in contrast with studies in

longlines of Mediterranean commercial fisheries where high

bycatch rates of sharks, sea turtles and rays were observed (Clarke

et al., 2014; Clusa et al., 2016; Connolly and Kelly, 1996; Hall et al.,

2000; Lucchetti et al., 2023; Pascoe, 1997; Pham et al., 2014).

Nevertheless, it cannot be excluded that the fisher could omit or

underreport accidental captures. The majority of bycatch species

captured inhabit depths greater than 20–30 m, such as sharks and

skates (Serena et al., 2020). In fact, we observed a higher incidence

of captures with the DLLS compared to the SLLS, due to its deeper

operational depth. A significant proportion of batoids, both

commercial and non-commercial, remain more susceptible to

capture by bottom longlining due to their demersal habits

(Hamlett, 1999). Applying measures to keep hooks or the

mainline off the seafloor to avoid rays and related species, or

avoiding specific areas with high shark abundance, could be

considered a potential mitigation strategy (Sacchi, 2021).

Ultimately, it is important to evaluate that fishers often avoid

from posting images or videos that document the capture of

sensitive or protected species, hence introducing a considerable

bias into the study concerning such catches. This rises a critical

issue regarding the ethical use of social media, particularly when it

involves vulnerable species such as sharks, marine mammals, and

sea turtles. Although no penalties are imposed for accidental

catches, they often cause concern among fishers, who fear

potential sanctions, thus leading to a major caution in publishing

sensitive content.
5 Conclusion

This study provides an important contribution to the

understanding of recreational longline fishing in Italy,

highlighting key technical aspects, operational depths, and target

species representing one of the first attempts to use social media

data for recreational fisheries analysis. While the alternative use of
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social media platforms for data collection proved to be an effective

and cost-efficient approach, it also revealed several limitations,

including data quality issues, sampling biases, and gaps in

information (Giovos et al., 2018). These challenges underscore the

need for refinement of this methodology, as it cannot yet fully

replace more traditional scientific data collection techniques, as a

further data implementation derived from interviews, fishing app

(in anonymous form), or boarding on boats engaged in recreational

fishing. We conclude that this approach can only be considered

reliable if implemented alongside, or integrated with,

complementary methodologies that offset the limitations and

biases associated with social media-derived data. Results suggest

that reducing the number of hooks does not significantly impact

catch abundance, instead, factors such as operational depth and fish

availability are the primary drivers of catch rates. This indicates that

the proposed regulatory changes may not effectively reduce total

biomass caught, especially since instances of exceeding the catch

limit were recorded even with fewer hooks. However, since this is an

experimental study, further investigations should be conducted

adopting more solid and validated methods in order to produce

sufficiently reliable results. Regarding bycatch, the study found that

recreational longlining has a relatively low incidence of capturing

sensitive or protected species, with no recorded captures of turtles,

seabirds, or sharks. Nevertheless, certain species, such as batoids,

remain vulnerable due to their demersal habits. This highlights the

need for continued monitoring and the development of mitigation

strategies to minimize bycatch. In conclusion, while this research

offers valuable insights into recreational longline fishing in Italy, it

also identifies areas for further investigation, particularly in

improving data collection methodologies, assessing the impact of

regulatory changes, and mitigating bycatch risks. Future studies

with more comprehensive datasets will be crucial for refining our

understanding and supporting evidence-based management

decisions in recreational fisheries.
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