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1. Infroduction and Method

The Catalan Research Institute for the Governance of the Sea (ICATMAR) has developed, in the frame-
work of the 2030 Maritime Strategy of Catalonia, a monitoring program in collaboration with the commer-
cial bottom trawling fleet to characterize all fractions of the catch, including marine litter. Data collection
began in 2018 and will continue to offer the data needed to sustain fisheries and improve management
plans. This report presents the data collected and analyzed throughout the year 2023 as an overview of the
marine litter fraction of the catch passively caught by bottom trawlers in the Catalan coast, considered a
Fishing for Litter strategy.

Data on catch composition for the bottom trawl fishery are shown by port for each of the nine ports
sampled. The object of study is macro-benthic marine litter, in other words, the debris big enough to be
caught by the bottom trawling which is accumulated on the seafloor. The Catalan coast was divided in
three zones, with a total of 9 base ports sampled, from north to south: Roses, Palamds, Blanes, Arenys de
Mar, Barcelona, Vilanova i la Geltru, Tarragona, LAmetlla de Mar and La Rapita (Figure 1). Each zone was
sampled monthly with a quarterly frequency per port.
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Figure 1. Study area and main fishing ports of ICATMAR bottom
trawl fisheries monitoring program in the Northern GSA 6.

In the north and center zones, the sampling depth ranges defined are deep shelf (75 - 200 m), upper
slope (200 - 500 m), and lower slope (500 — 800 m). In the southern area, which has a distinct geomorpho-
logical structure and bottom sedimentary characteristics, the defined sampling depths are coastal delta
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shelf (< 40 m), middle delta shelf (40 — 75 m), and deep shelf (75 — 200 m. Each sampling haul was GPS-re-
corded with a start and end point, fishing time and gear width. These measurements allowed the calcu-
lation of the fishing area to standardize marine litter catches for comparison. The total catch, or a fraction
in the case of a very abundant catch, was taken to the ICM-CSIC laboratory to classify and weigh (wet) all
marine litter caught in the nets, as described in Table 1. Details on methodology can be found in ICATMAR
24-05.

Table 1. Classification of the marine litter categories in the laboratory, following Balcells et al. (2023).

Category Description

Metal Items or pieces made with ferrous and non-ferrous metals, i.e. cans, lids

Plastic Items or pieces made with plastic, i.e. bags, containers

Rubber Items or pieces made with rubber, i.e. balloons, boots, tyres

Textiles Clothes and pieces of fabric

Wood Items and pieces made with wood, i.e. corks, boxes or poles

Other waste All other marine litter which does not fit in the specific categories, including clinker,

the residue from coal-burning steamships
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In 2023, a total of 105 bottom trawl sampling hauls were conducted. Of the total catch, 3% was natural

debris mass and 1% was marine litter.
The average marine litter mass was 2% for the period 2019-2022 and 1% for 2023 (Figure 2). For marine

litter, i.e. anthropogenic waste, the categories with the highest proportions were plastic in both periods

compared (Figure 3).

2019-2022 2023

n hauls = 404 n hauls = 105

M Landed M Discarded B Natural debris " Marine litter

Figure 2. Catch composition in Catalonia. Percentage by weight of landings,
discarded, natural debris and marine litter.
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Figure 3. Categories of marine litter with higher mass including all hauls in each year.

Regarding the different depths, the composition of marine litter was found in all fishing grounds, repre-
senting a similar fraction within the whole catch (Figure 4).
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Figure 4. Catch composition for Catalonia. Percentage by weight ~ Figure 5: Categories of marine litter with higher mass. Percentage in
of landings, discarded, natural debris and marine litter fraction in ~ weight including all hauls within each period and métier.
each métier including all hauls in each period.
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The composition of marine litter at different depths was variable but plastic was the category that account-
ed for the highest proportion globally. This proportion was similar through time, with an average of 20.32
kg/km?2 in the period 2019-2022 and 17.33 kg/km2 in 2023 (Table 2, Figure 5). The second most common
category was other waste, in all studied periods. This category includes clinker, which is the residue of
burned coal from steamships (Galimany et al. 2019). This item is heavy and thus, since the data is presented
in mass units, it represents a considerable fraction of waste despite this item is not generated anymore as
there no steam ships navigating the Mediterranean Sea. Rubber was the category with the lowest propor-
tion, both in global average but also at all depths.

Table 2. Marine litter mass by métier for the previous 5 years (top) and for the year analyzed (bottom). SE: standard error.

2019-2022 Marine liter Coastal Delta Middle Delta Upper
Mass (kg,!kmz] shelf shelf Deeper shelf slope Lower slope e
Mean SE Mean SE Mean SE  Mean SE  Mean
Plasiic 311 149 114 033 1024 219 331 050 213 051 2032
Other waste 084 036 210 0386 276 052 245 034 227 076 1042
Waed 207 082 130 043 259 052 097 0328 081 0134 775
Texiles 030 010 023 008 079 032§ 039 010 042 033 213
Metal 009 005 005 004 038 017 005 002 045 042 101
Rubber 000 000 000 000 020 011 010 o008 000 000 030

2023 Marine litter Coastal Delta Middle Delta Coastal

Deeper shelf Upper slope Lower slope

Mass (kg/km?) shelf shelf shelf
Mean Mean SE Mean SE  Mean Mean SE Mean
Plastic 235 160 047 015 796 336 418 182 112 029 124 072 1733
Other waste 116 115 172 080 211 134 282 08 275 078 150 07 1207
Textilles 101 094 000 000 102 064 063 026 040 019 036 025 s
Woead 0.01 0.01 007 007 035 028 028 016 009 003 000 000 079
Metal 012 012 017 01 004 004 012 005 011 006 003 002 059
Rubber 0.00 0.00 000 000 003 003 011 011 000 000 000 000 015

Total 4.64 243 11.51 8.14 4.47 314 34.33
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This section contains information on the composition in weight of the marine litter fraction of the catch
by port, for the 9 ports sampled. Each port recorded different amounts of marine litter being Barcelona the
port with the highest global amount, i.e., 43.54 kg/km? in the period 2019-2022 and 17.74 kg/km? in 2023
(Table 3). The port with the lowest amount was I'’Ametlla de Mar with0.58 kg/km? in the period 2019-2022
and 2.06 kg/km?in 2023 (Table 3).

Table 3. Marine litter mass by port for the previous 5 years (top) and for the year analyzed (bottom). SE: standard error.

2019-2022
Marine litter Metal Plastic Rubber Textiles Wood Other waste

TOTAL

Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Roses 163 100 112 028 000 000D 074 048 694 266 453 071 1496
Palamés 049 032 178 053 108 084 025 006 240 084 334 085 933
Blanes 857 623 405 083 428 410 066 017 708 262 804 262 3267
Arenys de Mar 000 OO0 019 008 002 000 O00O6 002 003 001 028 012 058
Barcelona 228 125 2227 4% 319 19 260 098 761 169 560 130 43.54
VianovailaGelrd 015 0.04 605 173 157 152 090 032 110 035 100 0.25 10.76
Taragona 029 013 365 211 041 003 042 024 377 109 233 045 10.87
L'Ameilla de Mar 053 019 265 092 046 000 067 012 300 110 353 110 1083
La Répila 040 031 240 092 003 000 O088 054 474 097 163 035 10.07
TOTAL 14.34 44.16 11.03 7.16 36.65 30.28 143.62

2023 Marine litter

Metal Plastic Rubber Textiles Wood Other waste

Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE

Roses 026 013 105 042 000 000 140 099 09 094 693 153 1061
Palaméds 039 039 040 012 000 000 044 041 007 000 286 166 4.16
Blanes 015 013 393 19% 000 000 203 066 119 063 472 126 12.01
Arenys de Mar 032 000 026 009 000 000 025 020 OOD OO0 186 123 268
Barcelona 026 009 1043 418 08> 083 335 091 000 000 286 120 17.74
Vianova i la Geliny 03 021 302 134 012 011 048 029 022 015 046 032 4.65
Taragona 135 000 031 009 000 000 0©024 015 218 000 273 174 6381
LIAmelia de Mar 000 OO0 032 006 000 000 022 019 025 020 126 089 206
La Répia 048 014 288 123 000 000 443 220 201 199 386 124 13.66
TOTAL 3.56 22.60 0.97 12.85 6.88 27.53 74.38
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Figure 6. (Left) 2023 marine litter density (kg/km2) per zone and category, and (Right) 2023 proportion of marine litter in weight per zone.
North zone: Roses, Palamés, Blanes, Arenys de Mar; Center zone: Barcelona, Vilanova i la Geltrd, Tarragona; South zone: LAmetlla de Mar,
La Rapita.
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Figure 7. Catch composition for Roses. Percentage by weight of  Figure 8. Categories of marine litter with higher mass for Roses.
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Palamos

3. Marine litter composition by port
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Figure 9. Catch composition for Palamos. Percentage by weight
of landings, discarded, natural debris and marine litter fraction in
each métier including all hauls in each period.
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Figure 10. Categories of marine litter with higher mass for Pala-
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Figure 12. Categories of marine litter with higher mass for Blanes.
Percentage in weight including all hauls within each period and
métier.

Figure 11. Catch composition for Blanes. Percentage by weight
of landings, discarded, natural debris and marine litter fraction in
each métier including all hauls in each period.
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Figure 21. Catch composition for LAmetlla de Mar. Percentage  Figure 22. Categories of marine litter with higher mass for LAmet-
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La Rapita
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Figure 23. Catch composition for La Rapita. Percentage by weight
of landings, discarded, natural debris and marine litter fraction in
each métier including all hauls in each period.

Figure 24. Categories of marine litter with higher mass for La Ra-
pita. Percentage in weight including all hauls within each period
and métier.
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Marine litter is a global problem, also found along the Catalan coast, at all studied depths. Fishing for Litter
strate?ies can provide useful information and help identify the type and location of the marine litter acci-
dentally caught by bottom trawlers. Using this strategy, the main findings include:

. Marine litter represent the lowest fraction of the catch for bottom trawlers in the Catalan continen-
tal shelf, both historically and at present time;

. Both, coastal and deeper shelf métiers, accumulate the largest amount of marine litter from fishing
grounds;

. The category Plastic, even if they are items made of out a very IiEht material, represents the greatest
proportion of the marine litter fraction, with an average of 20.32 kg/km?. In contrast, Rubber is the least
frequent fraction, with only 0.30 kg/km? in average;

. When analyzed by port, the amount and type of marine litter varies along the coast. The greatest
amounts, though, were observed in the central area of Catalonia, with the plastic fraction dominating the
marine litter. The southern area is the only area where Wood is abundant.
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