SUPPLEMENTARY MATERIAL
1. Ecopath with Ecosim (EwE)
1.1. Ecopath main equations
[bookmark: _GoBack]The Ecopath model is based on the work originally proposed by Polovina (1984) and has two master equations that describe each functional group included in the model (functional groups, or FG, can be specific species, groups of similar species or developmental stages of a species). Ecopath works on the principle of energy balance, where consumption in a period of time must be equal to production, respiration and unassimilated food:

Where Qi= prey consumption, Pi=production, Ri=respiration and UFi= unassimilated food of each FG (i).
The energy production is described as:

Where the production of (i) is expressed as the predation mortality (M2) caused by the predators’ biomass (Bj), the export of the system, combining yield (Yi) and other forms of net export (Ei), the biomass accumulation (BAi) and the other mortality (1-EEi). EEi is the ecotrophic efficiency referred to as the proportion of the production that is utilized by the system (or exported from the system). This equation can be re-expressed as:

Where P/B is the production of (i) per unit of biomass, Q/B is the consumption of (i) per unit of biomass and DCij is the proportion of biomass of (i) in the diet composition of a predator (j). Under static conditions, P/B is equivalent to total mortality (Z) (Allen, 1971). For each functional group, at least three of the four following parameters (B, P/B, Q/B and EE) must be provided as input data and one can be estimated by the model.

1.2. Ecological model input data
The ecological model consisted of 55 functional groups (FGs) (Table S1.), some as multispecies and some formed by a single species. These FGs were selected based on previous models from the area (Coll, 2006; Coll et al., 2013; Lloret-Lloret, 2023) on the ecological and biological features and on data availability. Most of the biomass (tonnes/km2) input data for the EwE model came from the EU-funded MEDIterranean Trawl Survey (MEDITS) (Bertrand et al., 2002), mostly for the year 2021 but in some cases averaging over longer time periods. Data was corrected using catchability factors (q) obtained from the literature or estimated from stock assessment data of our study area (Fraser et al., 2007; Fiorentino et al., 2013; STECF, 2021; Lloret-Lloret., 2023). For some groups where biomass from these surveys was unavailable, data was extracted from a previous oceanographic survey carried out in this area in 2013 (Vilas et al., 2020) or from previous EwE published models (Table S2.). Phytoplankton and primary production data came from the EU Copernicus Marine Service Information, specifically the global assimilated product created by the operational Mercator Ocean (Global Ocean Biogeochemistry Analysis and Forecast product https://doi.org/10.48670/moi-00015). This data was vertically integrated for our area and period of time. Biomass of detritus was calculated using an existing empirical equation (Pauly et al., 1993).
The P/B and Q/B values were calculated through the application of empirical equations utilizing length-weight relationships and growth data, as outlined in (Pauly, 1980; Pauly et al., 1990; Christensen and Pauly, 1992; Arce, 2006) (Table S2.). For certain functional groups (FG) data was sourced from existing literature, and adjustments for temperature were made using the methodology proposed by Opitz (1996) .
To create the diet matrix, we employed the "Diet Calculator" software (Steenbeek et al., 2018) using data collected from stomach content analyses and other trophic studies, similar as in previous published models for the area (Coll et al., 2006, 2008; Corrales et al., 2015; Piroddi et al., 2015). For the multispecies FGs, the diet composition was determined by computing weighted averages, considering the proportional biomass contribution of each species within the group (Table S6 and S7).
This model includes bottom trawling, purse seiners, surface long liners, bottom long liners and artisanal fleets. Catch data came from official landings from the Catalan and Valencian Governments for 2021 for the harbours inside our study area (Castelló de la Plana, Peñíscola, Benicarló, Vinarós, Burriana, Calafell, Cambrils, Delta Ebre, La Ràpita, Les Cases d'Alcanar, L'Ametlla de Mar, Tarragona, Torredembarra and Vilanova i la Geltrú (Generalitat Valenciana, 2021; ICATMAR, 2023). We also added a percentage of discards per fleet: bottom trawling: 30.7%; artisanal (Blanco et al., 2023): 9%; purse seiners: 18%, longliners (surface and bottom): 6% (Coll et al., 2014, 2015)  (Tables S3 and S4)
The model was balanced manually, focusing on EE (<1), PQ ranges and the general PreBal approach (Link, 2010), to attain ecologically realistic values for each FG. The balanced model has a Pedigree index of 0.612.

1.3. Key ecological parameters 

Table S1. Species composition by funcional groups (FG).
	#FG
	Functional group
	Species composition

	1
	Phytoplankton
	Phytoplankton

	2
	Micro and mesozooplankton
	Micro and mesozooplankton

	3
	Suprabenthos
	Gnathia oxyuraea, Phronima sedentaria

	4
	Gelatinous Plankton
	Hydrozoa, Pyrosoma atlanticum, Salpa maxima

	5
	Macrozooplankton
	Meganyctiphanes norvegica

	6
	Prorifera/Ascidiacea/Cnidarians Antoozoa/Bryozoa
	Adamsia spp, Alcyonium palmatumm, Anthozoa, Ascidia mentula,Ascidiella aspersa, Ascidiella scabra, Ascidiidae, Axinella damicornis, Axinella polypoides, Botryllus spp, Bryozoa, Calliactis parasitica, Caryophyllia spp, Ciona intestinalis, Diazona violacea, Epizoanthus spp,Funiculina quadrangularis, Geodia spp, Gorgonacea, Ircinia oros, Microcosmus vulgaris, Molgula spp, Pennatula rubra, Pennatulacea, Phallusia mammillata, Polycarpa pomaria, Polycarpa spp, Porifera, Pteroeides griseum, Pteroeides spinosum, Suberites domuncula, Veretillum cynomorium, Virgularia mirabilis
Adamsia spp, Alcyonium palmatumm, Anthozoa, Ascidia mentula,Ascidiella aspersa, Ascidiella scabra, Ascidiidae, Axinella damicornis, Axinella polypoides, Botryllus spp, Bryozoa, Calliactis parasitica, Caryophyllia spp, Ciona intestinalis, Diazona violacea, Epizoanthus spp,Funiculina quadrangularis, Geodia spp, Gorgonacea, Ircinia oros, Microcosmus vulgaris, Molgula spp, Pennatula rubra, Pennatulacea, Phallusia mammillata, Polycarpa pomaria, Polycarpa spp, Porifera, Pteroeides griseum, Pteroeides spinosum, Suberites domuncula, Veretillum cynomorium, Virgularia mirabilis
Adamsia spp, Alcyonium palmatumm, Anthozoa, Ascidia mentula, Ascidiella aspersa, Ascidiella scabra, Ascidiidae, Axinella damicornis, Axinella polypoides, Botryllus spp, Bryozoa, Calliactis parasitica, Caryophyllia spp, Ciona intestinalis, Diazona violacea, Epizoanthus spp,Funiculina quadrangularis, Geodia spp, Gorgonacea, Ircinia oros, Microcosmus vulgaris, Molgula spp, Pennatula rubra, Pennatulacea, Phallusia mammillata, Polycarpa pomaria, Polycarpa spp, Porifera, Pteroeides griseum, Pteroeides spinosum, Suberites domuncula, Veretillum cynomorium, Virgularia mirabilis
Adamsia spp, Alcyonium palmatumm, Anthozoa, Ascidia mentula,Ascidiella aspersa, Ascidiella scabra, Ascidiidae, Axinella damicornis, Axinella polypoides, Botryllus spp, Bryozoa, Calliactis parasitica, Caryophyllia spp, Ciona intestinalis, Diazona violacea, Epizoanthus spp,Funiculina quadrangularis, Geodia spp, Gorgonacea, Ircinia oros, Microcosmus vulgaris, Molgula spp, Pennatula rubra, Pennatulacea, Phallusia mammillata, Polycarpa pomaria, Polycarpa spp, Porifera, Pteroeides griseum, Pteroeides spinosum, Suberites domuncula, Veretillum cynomorium, Virgularia mirabilis

	7
	Worms
	Polychaeta, Pontobdella muricata,  Sabellidae

	8
	Gastropoda/Bivalvia
	Anadara gibbosa, Aporrhais pespelecani, Aporrhais serresiana, Bolinus brandaris, Bolma rugosa, Calliostoma granulatum, Cassidaria tyrrhena, Cymbulia peronii, Mimachlamys varia, Neopycnodonte cochlear, Opistobranchia, Pteria hirundo, Scalpellum scalpellum, Scaphander lignarius, Tellina spp, Turritella spp, Venus nux

	9
	Echinodermata
	Anseropoda placenta, Antedon mediterranea, Astropecten aranciacus, Astropecten irregularis, Brissopsis atlantica, Cidaris cidaris, Echinaster sepositus, Gracilechinus acutus, Holothuria (Panningothuria) forskali, Holothuria spp, Leptometra celtica, Luidia ciliaris, Luidia sarsi, Ocnus planci, Ophiothrix fragilis, Ophiura ophiura, Paraleptopentacta elongata, Parastichopus regalis, Phyllophorus urna, Spatangus purpureus, Tethyaster subinermis, Trachythyone spp

	10
	Harbour crab
	Liocarcinus depurator

	11
	Norway lobster
	Nephrops norvegicus

	12
	Spottail mantis squillid
	Squilla mantis

	13
	Deep-water rose shrimp
	Parapenaeus longirostris

	14
	Other Shrimp-like Crustaceans
	Alpheus glaber, Chlorotocus crassicornis, Eusergestes arcticus, Lophogaster typicus, Pasiphaea sivado, Plesionika antigai, Plesionika gigliolii, Plesionika heterocarpus, Plesionika martia, Plesionika narval, Processa canaliculata, Processa nouveli, Solenocera membranacea

	15
	Other Crab-like/ Lobster-like Crustaceans
	Aegaeon cataphractus, Aegaeon lacazei, Calappa granulata, Dardanus arrosor, Dromia personata, Ethusa mascarone, Galathea spp, Goneplax rhomboides, Inachus dorsettensis, Latreillia elegans, Latreillia spp, Macropipus tuberculatus, Macropodia tenuirostris, Medorippe lanata, Monodaeus couchii, Munida intermedia, Munida speciosa, Pagurus alatus, Pagurus cuanensis, Pagurus excavatus, Pagurus prideaux, Pilumnus spinifer

	16
	Horned octopus
	Eledone cirrhosa

	17
	Broadtail shortfin squid
	Illex coindetii

	18
	Squids
	Loligo vulgaris

	19
	Benthic Cephalopods
	Alloteuthis media, Alloteuthis subulata, Eledone moschata, Octopus vulgaris, Rondeletiola minor, Scaeurgus unicirrhus, Sepia elegans, Sepia officinalis, Sepia orbignyana, Sepietta oweniana, Sepiola spp

	20
	Benthopelagic Cephalopods
	Abralia veranyi, Ancistroteuthis lichtensteini, Heteroteuthis dispar, Todarodes sagittatus, Todaropsis eblanae

	21
	European conger
	Conger conger

	22
	European hake
	Merluccius merluccius

	23
	Stripped red mullet
	Mullus surmuletus

	24
	Red mullet
	Mullus barbatus

	25
	Poor cod
	Trisopterus minutus

	26
	White anglerfish
	Lophius piscatorius

	27
	Black anglerfish
	Lophius budegassa

	28
	Blue whiting
	Micromesistius poutassou

	29
	Horse mackerel
	Trachurus mediterraneus, Trachurus picturatus, Trachurus trachurus

	30
	Mackerel
	Scomber colias, Scomber scombrus

	31
	European anchovy
	Engraulis encrasicolus

	32
	European Sardine
	Sardina pilchardus

	33
	Round sardinella
	Sardinella aurita

	34
	European spratt
	Sprattus sprattus

	35
	Flatfish
	Arnoglossus imperialis, Arnoglossus laterna, Arnoglossus rueppeli, Arnoglossus thori, Citharus linguatula, Lepidorhombus boscii, Lepidorhombus whiffiagonis, Microchirus variegatus, Symphurus nigrescens

	36
	Demersal Fish-small
	Aphia minuta, Awaous commersoni, Blennius ocellaris, Callionymus maculatus, Carapus acus, Chelidonichthys cuculus, Chelidonichthys lastoviza, Chelidonichthys lucerna, Chelidonichthys obscurus, Deltentosteus quadrimaculatus, Diplodus annularis, Gaidropsarus biscayensis, Helicolenus dactylopterus, Lepidotrigla cavillone, Lepidotrigla dieuzeidei, Lesueurigobius friesii, Ophidion barbatum, Peristedion cataphractum, Pomatoschistus spp, Scorpaena loppei, Scorpaena notata, Serranus cabrilla, Serranus hepatus, Siganus luridus, Synchiropus phaeton, Synodus saurus, Trigla lyra

	37
	Demersal Fish-medium
	Anarhichas spp, Aulopus filamentosus, Cepola macrophthalma, Coelorinchus caelorhincus, Diplodus sargus sargus, Diplodus vulgaris, Echelus myrus, Eutrigla gurnardus, Gnathophis mystax, Molva dypterygia, Notacanthus bonaparte, Ophichthus rufus, Ophisurus serpens, Pagellus acarne, Pagellus bogaraveo, Pagellus erythrinus, Pagrus pagrus, Phycis blennoides, Scorpaena elongata, Scorpaena porcus, Sparus aurata, Spondyliosoma cantharus, Trachinus draco, Umbrina canariensis, Uranoscopus scaber

	38
	Benthopelagic Fish
	Argentina sphyraena, Capros aper, Chlorophthalmus agassizi, Epigonus denticulatus, Gadiculus argenteus argenteus, Glossanodon leioglossus, Hymenocephalus italicus, Lepidopus caudatus, Lestidiops sphyrenoides, Macroramphosus scolopax, Spicara flexuosa, Spicara smaris, Zeus faber

	39
	Mesopelagic Fish
	Argyropelecus hemigymnus, Benthosema glaciale, Ceratoscopelus maderensis, Diaphus spp, Lampanyctus crocodilus, Lobianchia dofleini, Maurolicus muelleri, Myctophum punctatum, Notoscopelus elongatus, Stomias boa boa

	40
	Other pelagic Fish
	Boops boops, Liza aurata

	41
	Sunfish
	Mola mola

	42
	Rays
	Raja asterias, Raja clavata, Raja montagui

	43
	Small-sppotted catshark
	Scyliorhinus canicula

	44
	Blackmouth catshark
	Galeus melastomus

	45
	Common eagle ray
	Myliobatis aquila

	46
	Marbled electric ray
	Torpedo marmorata

	47
	Atlantic bonito
	Sarda sarda

	48
	Large pelagic fish
	Xiphias gladius, Thunnus thynnus, Euthynnus alletteratus,Thunnus alalunga

	49
	Loggerhead turtles
	Caretta caretta

	50
	Gulls and terns
	Larus audouinii, Larus michahellis, Larus fuscus, Larus genei, Larus ridibundus, Sterna hirundo, Sterna sandvicensis, Sterna albifrons

	51
	Shearwaters
	Calonectris diomedea, Puffinus mauretanicus

	52
	Dolphins
	Tursiops truncatus, Stenella coeruleoalba

	53
	Fin whales
	Balaenoptera physalus

	54
	Detritus
	Detritus

	55
	Discard
	Discards




Table S2. Main equations and references used to estimate the basic input parameters for the EwE model.
 
	#FG
	Functional group
	 
	Sources and References/ Initial

	
	
	
	

	1
	Phytoplankton
	Biomass
	Chla from EU Copernicus Marine Service Information

	
	
	P/B
	NPP from EU Copernicus Marine Service Information

	
	
	Q/B
	-

	
	
	
	

	2
	Micro and mesozooplankton
	Biomass
	Biomass estimates from the ECOTRANS  surveys (Barroeta et al., 2017)

	
	
	P/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	Q/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	
	

	3
	Suprabenthos
	Biomass
	(García-Rodríguez et al., 2021)/ Corrales et al., 2015

	
	
	P/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	Q/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	
	

	4
	Gelatinous species
	Biomass
	Coll et al., 2024.

	
	
	P/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	Q/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	
	

	5
	Macrozooplankton
	Biomass
	Corrales et al., 2015/ Coll et al., 2006

	
	
	P/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	Q/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	
	

	6
	Prorifera/Ascidiacea/Cnidarians Antoozoa/Bryozoa
	Biomass
	Biomass estimates from ECOTRANS 2013

	
	
	P/B
	Garcia-Rodríguez et al., 2021 corrected following Opitz, 1996

	
	
	Q/B
	Garcia-Rodríguez et al., 2021 corrected following Opitz, 1996

	
	
	
	

	7
	Worms
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	Q/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	
	

	8
	Gastropoda/Bivalvia
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	Q/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	
	

	9
	Echinodermata
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Garcia-Rodríguez et al., 2021 corrected following Opitz, 1996

	
	
	Q/B
	Garcia-Rodríguez et al., 2021 corrected following Opitz, 1996

	
	
	
	

	10
	Harbour crab
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Empirical equation from Arce, 2006

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	11
	Norway lobster
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Empirical equation from Arce, 2006

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	12
	Spottail mantis shrimp
	Biomass
	Coll et al., 2024.

	
	
	P/B
	Empirical equation from Arce, 2006

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	13
	Deep-water rose shrimp
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Empirical equation from Arce, 2006

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	14
	Other Shrimp-like Crustaceans
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	Q/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	
	

	15
	Other Crab-like/ Lobster-like Crustaceans
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	Q/B
	Corrales et al., 2015 corrected following Opitz, 1996

	
	
	
	

	16
	Horned octopus
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Empirical equation from Arce, 2006

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	17
	Broadtail shortfin squid
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Empirical equation from Arce, 2006

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	18
	Squids
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Empirical equation from Arce, 2006

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	19
	Benthic Cephalopods
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Empirical equation from Arce, 2006

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	20
	Benthopelagic Cephalopods
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Garcia-Rodríguez et al., 2021 corrected following Opitz, 1996

	
	
	Q/B
	Garcia-Rodríguez et al., 2021 corrected following Opitz, 1996

	
	
	
	

	21
	European conger
	Biomass
	Biomass estimates from MEDITS 2018-2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	22
	European hake
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	23
	Stripped red mullet
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	24
	Red mullet
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	25
	Poor cod
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	26
	White anglerfish
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	27
	Black anglerfish
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	28
	Blue whiting
	Biomass
	Biomass estimates from MEDITS 2020

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	29
	Horse Mackerel
	Biomass
	Coll et al., 2024.

	
	 
	P/B
	Garcia-Rodriguez et al., 2021 corrected following Opitz, 1996.

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	30
	Mackerel
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	31
	European anchovy
	Biomass
	Biomass estimates from MEDIAS report 2020

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	32
	European Sardine
	Biomass
	Biomass estimates from MEDIAS report 2020

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	33
	Sardinella
	Biomass
	Biomass estimates from MEDITS 2020

	
	 
	P/B
	 Lloret-Lloret, 2023 corrected following Opitz, 1996

	
	 
	Q/B
	Lloret-Lloret, 2023 corrected following Opitz, 1996.

	
	 
	
	

	34
	European Spratt
	Biomass
	Biomass estimates from MEDITS 2020

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	35
	Flatfish
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	36
	Demersal Fish-Small
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	37
	Demersal Fish-medium
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	38
	Benthopelagic Fish
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Coll et al., 2024 corrected following Opitz, 1996

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	39
	Mesopelagic Fish
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	40
	Other pelagic Fish
	Biomass
	Biomass estimates from MEDITS 2021

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	 
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	41
	Sunf1sh
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	 
	
	

	42
	Rays
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	43
	Small-spotted catshark
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	44
	Blackmouth catshark
	Biomass
	Biomass estimates from ECOTRANS 2013

	
	 
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	45
	Common eagle ray
	Biomass
	Biomass estimates from the ECOTRANS surveys

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	46
	Marbled electric ray
	Biomass
	Biomass estimates from MEDITS 2021

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	47
	Atlantic Bonito
	Biomass
	Piroddi et al., 2015, 2017

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	48
	Large pelagic fish
	Biomass
	Piroddi et al., 2015, 2017

	
	
	P/B
	Z=F+M; M= empirical equation from Pauly, 1980

	
	
	Q/B
	Empirical equation from Pauly, 1990

	
	
	
	

	49
	Loggerhead turtles
	Biomass
	Piroddi et al., 2015, 2017

	
	
	P/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	Q/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	
	

	50
	Gulls and terns
	Biomass
	Data from Ebro Delta census surveys 2020-2021

	
	
	P/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	Q/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	
	

	51
	Shearwaters
	Biomass
	Coll thesis 2006

	
	
	P/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	Q/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	
	

	52
	Dolphins
	Biomass
	Piroddi et al., 2015,2017

	
	
	P/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	Q/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	
	

	53
	Fin whales
	Biomass
	Piroddi et al., 2015,2017

	
	
	P/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	Q/B
	Coll et al., 2006 corrected following Opitz, 1996

	
	
	
	

	54
	Detritus
	Biomass
	From the empirical equation of Pauly et al., 1993

	
	
	
	

	
	
	
	

	55
	Discards
	Biomass
	




Table S3. Landings per fleet (t/km2 year) by functional group and fleet.
	FG
	Group name
	Trawler
	Artisanal
	Surface longline
	Bottom longline
	Purse seiner

	1
	Phytoplankton
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	2
	Micro and mesozooplankton
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	3
	Suprabenthos
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	4
	Gelatinous Plankton
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	5
	Macrozooplankton
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	6
	Prorifera/Ascidiacea/Cnidarians Antoozoa/Bryozoa
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	7
	Worms
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	8
	Gastropoda/Bivalvia
	0.00350
	0.00154
	0.00000
	0.00002
	0.00000

	9
	Echinodermata
	0.00028
	0.00000
	0.00000
	0.00000
	0.00000

	10
	Harbour crab
	0.01222
	0.00001
	0.00000
	0.00000
	0.00000

	11
	Norway lobster
	0.00410
	0.00000
	0.00000
	0.00000
	0.00000

	12
	Spottail mantis squillid
	0.06526
	0.00223
	0.00000
	0.00018
	0.00000

	13
	Deep-water rose shrimp
	0.02773
	0.00000
	0.00000
	0.00000
	0.00000

	14
	Other Shrimp-like Crustaceans
	0.00041
	0.00000
	0.00000
	0.00000
	0.00000

	15
	Other Crab-like/ Lobster-like Crustaceans
	0.00002
	0.00000
	0.00000
	0.00000
	0.00000

	16
	Horned octopus
	0.03099
	0.00004
	0.00000
	0.00000
	0.00000

	17
	Broadtail shortfin squid
	0.06579
	0.00002
	0.00000
	0.00000
	0.00048

	18
	Squids
	0.00938
	0.00007
	0.00000
	0.00001
	0.00003

	19
	Benthic Cephalopods
	0.05519
	0.04929
	0.00002
	0.00108
	0.00000

	20
	Benthopelagic Cephalopods
	0.00105
	0.00000
	0.00000
	0.00000
	0.00000

	21
	European conger
	0.00806
	0.00082
	0.00001
	0.00018
	0.00000

	22
	European hake
	0.09101
	0.00192
	0.00020
	0.00014
	0.00000

	23
	Stripped red mullet
	0.00506
	0.00626
	0.00012
	0.00001
	0.00000

	24
	Red mullet
	0.07737
	0.00519
	0.00006
	0.00010
	0.00000

	25
	Poor cod
	0.02376
	0.00010
	0.00000
	0.00000
	0.00000

	26
	White anglerfish
	0.02235
	0.00127
	0.00015
	0.00002
	0.00000

	27
	Black anglerfish
	0.00725
	0.00009
	0.00000
	0.00000
	0.00000

	28
	Blue whiting
	0.00516
	0.00000
	0.00000
	0.00000
	0.00000

	29
	Horse mackerel
	0.06700
	0.00129
	0.00004
	0.00008
	0.00269

	30
	Mackerel
	0.01663
	0.00028
	0.00003
	0.00001
	0.00161

	31
	European anchovy
	0.00353
	0.00000
	0.00000
	0.00000
	0.54844

	32
	European Sardine
	0.00429
	0.00000
	0.00000
	0.00000
	0.23656

	33
	Round sardinella
	0.00216
	0.00022
	0.00000
	0.00001
	0.00893

	34
	European spratt
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	35
	Flatfish
	0.03087
	0.00029
	0.00001
	0.00001
	0.00000

	36
	Demersal Fish-small
	0.04215
	0.00386
	0.00004
	0.00023
	0.00003

	37
	Demersal Fish-medium
	0.10465
	0.03319
	0.00076
	0.00258
	0.00195

	38
	Benthopelagic Fish
	0.00376
	0.00014
	0.00001
	0.00001
	0.00000

	39
	Mesopelagic Fish
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	40
	Other pelagic Fish
	0.01040
	0.00446
	0.00002
	0.00117
	0.00010

	41
	Sunfish
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	42
	Rays
	0.00642
	0.00284
	0.00008
	0.00019
	0.00000

	43
	Small-sppotted catshark
	0.00120
	0.00001
	0.00000
	0.00000
	0.00000

	44
	Blackmouth catshark
	0.00129
	0.00000
	0.00000
	0.00015
	0.00000

	45
	Common eagle ray
	0.00021
	0.00016
	0.00000
	0.00000
	0.00000

	46
	Marbled electric ray
	0.00002
	0.00003
	0.00000
	0.00000
	0.00000

	47
	Atlantic bonito
	0.00011
	0.00103
	0.00007
	0.00000
	0.00048

	48
	Large pelagic fish
	0.00009
	0.01032
	0.02990
	0.00007
	0.00346

	49
	Loggerhead turtles
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	50
	Gulls and terns
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	51
	Shearwaters
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	52
	Dolphins
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	53
	Fin whales
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000



Table S4. Discards per fleet (t/km2year) by functional group and fleet.
	FG
	Group name
	Trawler
	Artisanal
	Surface longline
	Bottom longline
	Purse seiner

	1
	Phytoplankton
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	2
	Micro and mesozooplankton
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	3
	Suprabenthos
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	4
	Gelatinous Plankton
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	5
	Macrozooplankton
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	6
	Prorifera/Ascidiacea/Cnidarians Antoozoa/Bryozoa
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	7
	Worms
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	8
	Gastropoda/Bivalvia
	0.00107
	0.00014
	0.00000
	0.00000
	0.00000

	9
	Echinodermata
	0.00008
	0.00000
	0.00000
	0.00000
	0.00000

	10
	Harbour crab
	0.00375
	0.00000
	0.00000
	0.00000
	0.00000

	11
	Norway lobster
	0.00126
	0.00000
	0.00000
	0.00000
	0.00000

	12
	Spottail mantis squillid
	0.02003
	0.00020
	0.00000
	0.00001
	0.00000

	13
	Deep-water rose shrimp
	0.00851
	0.00000
	0.00000
	0.00000
	0.00000

	14
	Other Shrimp-like Crustaceans
	0.00013
	0.00000
	0.00000
	0.00000
	0.00000

	15
	Other Crab-like/ Lobster-like Crustaceans
	0.00001
	0.00000
	0.00000
	0.00000
	0.00000

	16
	Horned octopus
	0.00951
	0.00000
	0.00000
	0.00000
	0.00000

	17
	Broadtail shortfin squid
	0.02020
	0.00000
	0.00000
	0.00000
	0.00009

	18
	Squids
	0.00288
	0.00001
	0.00000
	0.00000
	0.00000

	19
	Benthic Cephalopods
	0.01694
	0.00444
	0.00000
	0.00007
	0.00000

	20
	Benthopelagic Cephalopods
	0.00032
	0.00000
	0.00000
	0.00000
	0.00000

	21
	European conger
	0.00247
	0.00007
	0.00000
	0.00001
	0.00000

	22
	European hake
	0.02794
	0.00017
	0.00001
	0.00001
	0.00000

	23
	Stripped red mullet
	0.00155
	0.00056
	0.00001
	0.00000
	0.00000

	24
	Red mullet
	0.02375
	0.00047
	0.00000
	0.00001
	0.00000

	25
	Poor cod
	0.00730
	0.00001
	0.00000
	0.00000
	0.00000

	26
	White anglerfish
	0.00686
	0.00011
	0.00001
	0.00000
	0.00000

	27
	Black anglerfish
	0.00223
	0.00001
	0.00000
	0.00000
	0.00000

	28
	Blue whiting
	0.00158
	0.00000
	0.00000
	0.00000
	0.00000

	29
	Horse mackerel
	0.02057
	0.00012
	0.00000
	0.00000
	0.00048

	30
	Mackerel
	0.00511
	0.00003
	0.00000
	0.00000
	0.00029

	31
	European anchovy
	0.00108
	0.00000
	0.00000
	0.00000
	0.09872

	32
	European Sardine
	0.00132
	0.00000
	0.00000
	0.00000
	0.04258

	33
	Round sardinella
	0.00066
	0.00002
	0.00000
	0.00000
	0.00161

	34
	European spratt
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	35
	Flatfish
	0.00948
	0.00003
	0.00000
	0.00000
	0.00000

	36
	Demersal Fish-small
	0.01294
	0.00035
	0.00000
	0.00001
	0.00001

	37
	Demersal Fish-medium
	0.03213
	0.00299
	0.00005
	0.00015
	0.00035

	38
	Benthopelagic Fish
	0.00115
	0.00001
	0.00000
	0.00000
	0.00000

	39
	Mesopelagic Fish
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	40
	Other pelagic Fish
	0.00319
	0.00040
	0.00000
	0.00007
	0.00002

	41
	Sunfish
	0.00000
	0.00000
	0.03466
	0.00000
	0.00693

	42
	Rays
	0.00197
	0.00026
	0.00000
	0.00001
	0.00000

	43
	Small-sppotted catshark
	0.00037
	0.00000
	0.00000
	0.00000
	0.00000

	44
	Blackmouth catshark
	0.00040
	0.00000
	0.00000
	0.00001
	0.00000

	45
	Common eagle ray
	0.00007
	0.00001
	0.00000
	0.00000
	0.00000

	46
	Marbled electric ray
	0.00001
	0.00000
	0.00000
	0.00000
	0.00000

	47
	Atlantic bonito
	0.00003
	0.00009
	0.00000
	0.00000
	0.00009

	48
	Large pelagic fish
	0.00003
	0.00093
	0.00179
	0.00000
	0.00062

	49
	Loggerhead turtles
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	50
	Gulls and terns
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	51
	Shearwaters
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	52
	Dolphins
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000

	53
	Fin whales
	0.00000
	0.00000
	0.00000
	0.00000
	0.00000


	

Table S5. Final inputs and estimated outputs (bold) for the ecological model. TL= Trophic level, B=Biomass (t/km²), P/B=Production (/year), Q/B=consumption (/year), EE= Ecotrophic Efficiency, P/Q= Production (/year). In bold the values estimated by EwE.
	FG
	Group name
	TL
	B
	PB
	QB
	EE
	PQ

	1
	Phytoplankton
	1.000
	12.697
	126.780
	
	0.996
	

	2
	Micro and mesozooplankton
	2.000
	19.110
	48.020
	139.130
	0.126
	0.345

	3
	Suprabenthos
	2.000
	0.616
	9.063
	30.209
	0.990
	0.300

	4
	Gelatinous Plankton
	3.063
	0.260
	15.626
	56.863
	0.993
	0.275

	5
	Macrozooplankton
	2.901
	0.620
	22.985
	57.369
	0.993
	0.401

	6
	Prorifera/Ascidiacea/Cnidarians Antoozoa/Bryozoa
	2.000
	0.112
	1.213
	4.666
	0.995
	0.260

	7
	Worms
	2.053
	12.010
	3.121
	23.204
	0.641
	0.134

	8
	Gastropoda/Bivalvia
	2.437
	2.294
	1.152
	4.713
	0.970
	0.244

	9
	Echinodermata
	2.955
	0.160
	1.200
	3.208
	0.982
	0.374

	10
	Harbour crab
	3.527
	0.019
	3.710
	10.415
	0.996
	0.356

	11
	Norway lobster
	3.467
	0.006
	1.243
	8.112
	0.985
	0.153

	12
	Spottail mantis squillid
	3.418
	0.067
	2.292
	10.127
	0.858
	0.226

	13
	Deep-water rose shrimp
	3.079
	0.030
	1.857
	11.353
	0.941
	0.164

	14
	Other Shrimp-like Crustaceans
	3.075
	1.032
	1.969
	9.782
	0.990
	0.201

	15
	Other Crab-like/ Lobster-like Crustaceans
	3.131
	0.582
	2.222
	8.138
	0.900
	0.273

	16
	Horned octopus
	3.720
	0.045
	1.554
	6.098
	0.930
	0.255

	17
	Broadtail shortfin squid
	3.376
	0.240
	0.755
	7.193
	0.985
	0.105

	18
	Squids
	3.345
	0.296
	2.342
	7.831
	0.950
	0.299

	19
	Benthic Cephalopods
	3.258
	0.092
	2.100
	6.651
	0.995
	0.316

	20
	Benthopelagic Cephalopods
	3.681
	0.062
	3.733
	10.614
	0.990
	0.352

	21
	European conger
	4.379
	0.010
	1.220
	3.203
	0.989
	0.381

	22
	European hake
	3.505
	0.516
	0.568
	5.296
	0.912
	0.107

	23
	Stripped red mullet
	3.540
	0.019
	1.110
	7.207
	0.954
	0.154

	24
	Red mullet
	3.273
	0.181
	1.246
	7.089
	0.720
	0.176

	25
	Poor cod
	3.301
	0.242
	0.871
	7.372
	0.943
	0.118

	26
	White anglerfish
	3.794
	0.040
	1.204
	3.518
	0.863
	0.342

	27
	Black anglerfish
	3.670
	0.069
	0.800
	4.518
	0.536
	0.177

	28
	Blue whiting
	3.962
	0.109
	1.130
	7.791
	0.981
	0.145

	29
	Horse mackerel
	3.678
	0.880
	0.921
	7.064
	0.969
	0.130

	30
	Mackerel
	3.899
	0.428
	0.849
	7.038
	0.894
	0.121

	31
	European anchovy
	3.000
	1.463
	1.302
	13.994
	0.995
	0.093

	32
	European Sardine
	2.992
	0.610
	1.254
	12.193
	0.990
	0.103

	33
	Round sardinella
	3.000
	0.220
	0.989
	11.305
	0.996
	0.088

	34
	European spratt
	3.078
	1.134
	1.193
	13.245
	0.591
	0.090

	35
	Flatfish
	3.083
	0.164
	1.274
	11.779
	0.943
	0.108

	36
	Demersal Fish-small
	3.047
	0.475
	1.200
	8.656
	0.990
	0.139

	37
	Demersal Fish-medium
	3.225
	0.277
	0.919
	6.737
	1.000
	0.136

	38
	Benthopelagic Fish
	3.446
	0.195
	1.450
	10.758
	0.992
	0.135

	39
	Mesopelagic Fish
	3.246
	1.471
	1.506
	11.994
	0.990
	0.126

	40
	Other pelagic Fish
	3.221
	0.608
	0.422
	8.696
	0.783
	0.049

	41
	Sunfish
	3.599
	0.693
	0.170
	1.396
	0.353
	0.122

	42
	Rays
	3.773
	0.126
	0.353
	5.034
	0.263
	0.070

	43
	Small-sppotted catshark
	3.666
	0.096
	0.397
	6.476
	0.041
	0.061

	44
	Blackmouth catshark
	4.112
	0.004
	0.758
	8.180
	0.720
	0.093

	45
	Common eagle ray
	3.658
	0.044
	0.694
	3.572
	0.015
	0.194

	46
	Marbled electric ray
	4.235
	0.003
	0.411
	5.179
	0.047
	0.079

	47
	Atlantic bonito
	4.048
	0.065
	0.884
	4.558
	0.033
	0.194

	48
	Large pelagic fish
	4.139
	0.088
	0.595
	7.761
	0.900
	0.077

	49
	Loggerhead turtles
	3.971
	0.003
	0.172
	2.861
	0.000
	0.060

	50
	Gulls and terns
	4.003
	0.001
	5.138
	82.437
	0.047
	0.062

	51
	Shearwaters
	4.650
	0.000
	5.138
	82.437
	0.000
	0.062

	52
	Dolphins
	4.595
	0.003
	0.300
	3.000
	0.000
	0.100

	53
	Fin whales
	3.901
	0.004
	0.200
	2.000
	0.000
	0.100

	54
	Detritus
	1.000
	26.378
	
	
	0.201
	

	55
	Discard
	1.000
	0.449
	
	
	0.933
	



Figure S1 –Keystone index.[image: ]





Table S6. Balanced diet matrix.
	
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26

	1
	.60
	
	
	.10
	
	
	.30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	.930
	.899
	
	
	.40
	.201
	.148
	.047
	.10
	.030
	.230
	.373
	
	.110
	.154
	.168
	.082
	
	.239
	.212
	.151
	.187
	.090

	3
	
	
	
	
	
	.0
	
	
	
	
	.091
	.045
	.129
	
	.092
	.068
	.099
	.002
	.0
	
	.223
	
	.194
	
	

	4
	
	
	.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	.070
	.001
	
	
	
	
	
	.164
	
	.034
	.189
	.220
	.127
	
	
	.004
	.122
	
	.002
	.212
	.005
	
	.033

	6
	
	
	
	
	
	
	
	.037
	.025
	.047
	.026
	
	
	.0
	
	
	
	
	
	
	
	
	
	.0
	

	7
	
	
	
	
	
	.050
	.035
	.420
	.067
	.094
	.327
	.270
	.128
	.256
	.205
	.150
	.135
	.211
	
	
	
	.117
	.247
	.341
	.10

	8
	
	
	
	
	
	
	
	.187
	.020
	.110
	.141
	.205
	.049
	.030
	.011
	
	
	.074
	.042
	
	
	.117
	.223
	.001
	

	9
	
	
	
	
	
	
	
	.003
	.050
	.047
	.041
	.006
	.0
	.002
	
	
	
	
	
	
	
	.324
	.007
	.0
	

	10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.015
	
	
	
	
	
	.022
	

	11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.0
	.0
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.005
	.005
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.005
	

	14
	
	
	
	
	
	
	
	
	.350
	.078
	.091
	.084
	.009
	.002
	.097
	.047
	.023
	.033
	.076
	.111
	.058
	
	
	.130
	

	15
	
	
	
	
	
	
	
	
	
	.092
	.141
	
	
	
	.332
	
	.014
	.069
	.0
	.131
	.002
	
	.127
	.062
	

	16
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.005
	

	17
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.020
	

	18
	
	
	
	
	
	
	
	
	.098
	
	
	
	
	
	
	.005
	
	
	
	
	
	
	
	
	

	19
	
	
	
	
	
	
	
	
	
	.004
	
	
	.0
	.001
	.011
	.002
	.002
	.004
	.001
	
	.001
	
	
	.005
	

	20
	
	
	
	
	
	
	
	
	
	.004
	
	
	
	.003
	.011
	.036
	.022
	.048
	.006
	
	.001
	
	
	
	

	21
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.008
	.012
	
	.032
	
	
	
	.150

	23
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.0
	
	
	
	.010

	24
	
	
	
	
	
	
	
	
	.008
	
	
	
	
	
	
	
	
	
	
	
	.001
	
	
	
	.050

	25
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.071
	
	.044
	
	
	
	

	26
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.001
	
	
	
	

	27
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.002
	
	
	
	

	28
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.005
	.240
	.008
	
	
	
	

	29
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.083
	.090
	
	
	
	.013
	
	
	
	

	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.071
	
	
	
	

	31
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.003
	
	.050
	.011
	.027
	.107
	.098
	
	
	.021
	

	32
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.003
	
	.023
	.011
	.030
	
	.051
	
	
	
	

	33
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.001
	
	.003
	.008
	.003
	
	
	
	
	
	

	34
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.001
	.089
	.123
	.008
	.053
	
	.060
	
	
	
	

	35
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.061
	

	36
	
	
	
	
	
	
	
	
	.088
	.037
	.040
	
	
	.006
	.012
	.023
	.011
	.026
	.025
	.116
	.009
	
	.026
	.007
	.305

	37
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.003
	.008
	.0
	
	
	.0
	
	
	
	.109

	38
	
	
	
	
	
	
	
	
	
	.037
	
	
	
	
	.063
	.008
	.007
	.007
	.0
	.221
	.004
	
	
	.010
	.064

	39
	
	
	
	
	
	
	
	
	
	.074
	
	.078
	.059
	
	
	.155
	
	.078
	.231
	.074
	
	
	
	.003
	

	40
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.043
	
	.054
	
	
	
	
	
	

	41
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	42
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	43
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	44
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.001
	
	
	
	
	
	

	45
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	46
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	47
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	48
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	49
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	51
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	52
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	53
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	54
	
	1.0
	
	
	1.0
	.950
	.255
	.152
	.132
	.104
	
	.248
	.197
	.099
	.033
	.210
	.190
	.197
	.112
	
	.079
	.018
	.020
	.120
	.090

	55
	
	
	
	
	
	
	.010
	
	.012
	.060
	
	
	.010
	.010
	
	.010
	
	.010
	.046
	
	
	
	
	
	

	imports
	.40
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Table S7. Balanced diet matrix (continued)
	
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53

	1
	
	
	
	
	
	.082
	
	.029
	
	
	
	
	
	.008
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	.145
	.085
	.360
	.183
	1.0
	.785
	1.0
	.844
	.144
	.248
	.147
	.255
	.543
	.433
	.350
	.075
	.270
	
	.10
	
	
	.10
	
	
	.001
	
	

	3
	
	
	
	.002
	
	.051
	
	.009
	.501
	.041
	.027
	.249
	.029
	
	.053
	.152
	
	
	.001
	
	
	.0
	.090
	
	
	
	

	4
	
	
	.239
	.261
	
	
	
	
	
	
	.003
	.001
	.007
	.207
	.461
	
	
	
	
	
	
	.126
	.90
	
	
	
	

	5
	
	.438
	.195
	.218
	
	.082
	
	.119
	.020
	.012
	.131
	.311
	.239
	.004
	
	.033
	.105
	
	
	
	
	
	
	
	.001
	
	.980

	6
	
	
	
	.006
	
	
	
	
	.0
	.005
	.017
	.002
	
	.003
	
	
	
	
	
	
	
	
	
	.003
	
	
	

	7
	.125
	
	
	.005
	
	
	
	
	.143
	.289
	.193
	.017
	.164
	
	
	.094
	.125
	
	.174
	
	
	
	
	.003
	
	
	

	8
	
	
	
	.001
	
	
	
	
	.010
	.091
	.167
	.014
	.010
	.055
	.022
	.0
	
	
	.248
	
	
	
	
	.003
	
	
	

	9
	
	
	
	
	
	
	
	
	.008
	.007
	.003
	.014
	
	
	
	
	
	
	
	
	
	
	
	.003
	
	
	

	10
	
	
	
	
	
	
	
	
	.0
	
	
	
	
	
	
	.010
	
	
	
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	
	
	.0
	.0
	
	
	
	
	.001
	
	
	
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	
	
	.001
	.010
	
	
	
	
	.010
	
	
	
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	
	
	.001
	
	
	
	
	
	.005
	
	
	
	
	
	
	
	
	
	
	

	14
	.226
	.167
	
	.012
	
	
	
	
	.043
	.056
	.084
	.062
	
	
	.005
	.146
	.244
	.789
	.008
	
	
	
	
	
	
	.015
	

	15
	
	
	
	.003
	
	
	
	
	.049
	.037
	.005
	.032
	
	.013
	.005
	.211
	
	.018
	.469
	
	
	
	
	
	
	.005
	

	16
	
	
	
	
	
	
	
	
	
	
	
	
	
	.003
	
	
	
	
	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	
	
	
	
	
	.010
	
	
	
	.003
	
	
	
	
	
	
	
	
	
	
	
	.014
	

	18
	
	
	.059
	.077
	
	
	
	
	
	
	
	
	
	.003
	.004
	
	
	
	
	
	
	.002
	
	
	
	.003
	

	19
	
	
	
	
	
	
	
	
	
	.001
	.002
	.001
	
	.001
	.003
	.009
	.009
	.016
	.001
	
	
	.010
	
	
	
	.004
	

	20
	
	
	
	
	
	
	
	
	
	.001
	.004
	.001
	
	.003
	.004
	.023
	
	.016
	
	
	
	.012
	.003
	
	.251
	.463
	

	21
	
	
	
	
	
	
	
	
	
	
	.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	22
	.050
	
	
	
	
	
	
	
	
	
	.001
	
	
	
	
	
	
	
	
	
	
	.010
	
	
	
	.042
	

	23
	.010
	
	
	
	
	
	
	
	
	
	.001
	
	
	
	
	.001
	
	
	
	.052
	
	
	
	
	
	
	

	24
	.050
	
	
	
	
	
	
	
	
	
	.010
	
	
	
	
	.014
	
	
	
	.052
	
	
	
	
	
	
	

	25
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.004
	

	26
	
	
	
	
	
	
	
	
	
	
	.001
	
	
	
	
	.005
	.005
	
	
	
	
	
	
	
	
	
	

	27
	
	
	
	
	
	
	
	
	
	
	.001
	
	
	
	
	.010
	.010
	
	
	
	
	
	
	
	
	
	

	28
	
	.003
	
	
	
	
	
	
	
	
	.004
	.002
	
	
	
	
	.084
	
	
	
	
	.020
	
	
	
	.20
	

	29
	
	
	.009
	.077
	
	
	
	
	
	
	
	.004
	
	
	.001
	.001
	
	
	
	
	
	.002
	.003
	.078
	.077
	.004
	

	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.153
	
	
	.287
	.004
	

	31
	
	
	.063
	.077
	
	
	
	
	
	.001
	.001
	
	
	.006
	.006
	.019
	.090
	.024
	
	
	
	.074
	.003
	
	.0
	.021
	

	32
	
	
	.004
	
	
	
	
	
	.0
	.001
	.0
	
	
	.006
	.005
	.021
	
	
	
	.104
	.395
	.055
	
	.110
	.0
	.004
	

	33
	
	
	.001
	
	
	
	
	
	
	.002
	
	
	
	.003
	.005
	.003
	
	
	
	
	.377
	.055
	
	.032
	
	
	

	34
	
	
	.004
	
	
	
	
	
	
	
	
	
	
	.009
	.005
	.053
	
	
	
	
	
	.060
	
	.032
	
	
	

	35
	.057
	
	.004
	
	
	
	
	
	
	.001
	.001
	
	
	
	
	
	
	
	
	
	
	
	
	.011
	
	.004
	

	36
	.151
	
	
	
	
	
	
	
	.005
	.011
	.011
	.002
	
	.006
	.003
	.036
	
	.024
	
	.139
	
	.025
	
	.060
	
	.005
	

	37
	.010
	
	
	
	
	
	
	
	.001
	.002
	.002
	.0
	
	
	.003
	
	
	.024
	
	.035
	
	.010
	
	.040
	
	.012
	

	38
	.086
	
	.001
	
	
	
	
	
	.004
	.004
	.008
	.005
	
	
	.003
	.056
	.028
	.048
	
	.139
	.050
	.031
	
	.036
	.384
	.009
	

	39
	
	.307
	.062
	.077
	
	
	
	
	
	.0
	.004
	.022
	.008
	
	.003
	
	
	.024
	
	.480
	
	.002
	.003
	
	
	.043
	

	40
	
	
	
	
	
	
	
	
	
	.002
	
	
	
	
	
	
	
	
	
	
	.118
	
	
	.032
	
	.146
	

	41
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	42
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	43
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	44
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	45
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	46
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	47
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	48
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	49
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.003
	
	
	

	51
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	52
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	53
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	54
	.090
	
	
	
	
	
	
	
	.070
	.156
	.158
	
	
	.112
	
	.010
	.030
	
	
	
	
	
	
	
	
	
	

	55
	
	
	
	
	
	
	
	
	
	.019
	.004
	.007
	
	
	
	
	
	
	
	
	
	
	
	.039
	.0
	
	

	imports
	
	
	
	.001
	
	
	
	
	
	
	
	
	.0
	.119
	.062
	.003
	
	.018
	
	
	.060
	.255
	
	.516
	.0
	
	.020





2. Value chain model
2.1. Value chain input data
Data for the value chain was obtained crossing different data sources. First sell-point fluxes were reconstructed from official statistics provided by ICATMAR (2023) and the Valencian Government (Generalitat Valenciana, 2021). This register documents the individual daily purchases made by each buyer.  We aggregated these data and categorized the buyers based on their National Activity Code (CNAE) into the following groups: wholesalers (CNAE:4638), large-scale retailers (CNAE:4711), fishmongers (CNAE:4723), food services (CNAE:5610), and others (this category includes self-consumption by fleet segments and unidentified buyers). 
Wholesalers, processors, distributors and exporters sell fluxes were estimated from thirteen in-depth interviews done with key wholesalers in the area in the period 2022 and 2023 and exports information available in SABI database, a Moody’s product that includes the official reporting of economic information on 2.900.000 Spanish companies. 
Fishmongers sell fluxes were calculated using a dedicated study based in online interviews (Ortega Cerdà and Coll, 2024) and national consumer surveys (MAPA, 2023a, 2023b). The same national consumer surveys data were used to analyse large-scale retailers sells. Finally, the volumes of food lost at each of the value chain step and volumes of non-consumed food were obtained from local specific reports (Ramírez and Sarroca, 2022, 2023).
Cost structures were reconstructed mostly averaging the information coming from SABI database, that includes revenues and costs. Regarding fleet costs, we used the information for 2021 of Tarragona and Castelló de la Plana fishing activities (CNAE: 311).  However, for the bottom trawling fleet case, we relied on values obtained from information on eighteen active bottom trawlers in the area. This information included specific data on individual sales in tonnes and euros for each boat, provided by ICATMAR (2023). 
SABI data within the region were utilized for fishing processors (CNAE: 1022), fishmongers, wholesalers, and food services. For food services, we confined the data to those located in the municipalities of landing harbors rather than the entire region, as the volume of information is sufficient to yield reliable values. Regarding processors, we included only those businesses that work with local products, as indicated by their web information.
For each stakeholder group, we calculated the median costs per tonne, since this method is how the EwE plugin processes the information. To calculate these costs, we divided the total material costs provided by SABI by the average price of the purchased product at each of the value chain steps. 
In all cases, margin benefits obtained by the model were compared against SABIs historical rates of benefits to ensure proper fitting. 
2.1. Key fluxes and economic parameters

Table S7. First sell average prices used in the Ecopath value chain model (€/tonne).
	Trawler
	Artisanal
	Surface longline
	Bottom longline
	Purse seiner

	5902,76
	8081,47
	7643,58
	11936,33
	1829,62



Table S8. First-sell distribution used in the Ecopath value chain model (tonnes in %).
	Fleet
	Buyer
	% of the fleet sells

	Artisanal
	Wholesaler 1
	78

	Artisanal
	Others
	2

	Artisanal
	Distributor
	3

	Artisanal
	Fishmonger
	15

	Artisanal
	Food services
	2

	Trawler
	Distributor
	9

	Trawler
	Fishmonger
	21

	Trawler
	Others
	1

	Trawler
	Wholesaler 1
	66,5

	Trawler
	Food services
	2,5

	Purse seiner
	Distributor
	34

	Purse seiner
	Others
	1

	Purse seiner
	Fishmonger
	4

	Purse seiner
	Wholesaler 1
	61

	Surface longline
	Food services
	1

	Surface longline
	Fishmonger
	5

	Surface longline
	Wholesaler 1
	93

	Surface longline
	Distributor
	1

	Bottom longline
	Others
	2

	Bottom longline
	Distributor
	2

	Bottom longline
	Wholesaler 1
	68

	Bottom longline
	Food services
	3

	Bottom longline
	Fishmonger
	25



Table S9. Key value chain stakeholders economic parameters used in the Ecopath value chain model.
	Name
	Category
	Broker
	Biomass ratio
	Other subsidies
	Service products

	Artisanal
	Producer
	False
	0.20
	162.30
	

	Bottom longline
	Producer
	False
	0.20
	179.10
	

	Purse seiner
	Producer
	False
	0.25
	25.01
	

	Surface longline
	Producer
	False
	0.25
	3.51
	

	Trawler
	Producer
	False
	0.20
	230.30
	

	Processor
	Processing
	False
	
	0.79
	

	Distributor
	Distribution
	True
	1.00
	
	750.00

	Export
	Distribution
	False
	0.97
	
	

	Wholesaler 1
	Wholesaler
	False
	1.00
	
	

	Wholesaler 2
	Wholesaler
	False
	1.00
	
	

	Fishmonger
	Retailer
	False
	0.98
	
	

	Food services
	Retailer
	False
	0.78
	
	

	Large scale retailers
	Retailer
	False
	0.98
	
	



	Name
	Worker pay
	Capital cost
	Industrial cost
	Production tax
	No.  workers

	Artisanal
	1649.0
	
	2471.0
	18.90
	0.21

	Bottom longline
	2993.0
	
	6300.0
	161.70
	0.17

	Purse seiner
	1058.0
	
	714.0
	5.42
	0.06

	Surface longline
	2423.0
	
	2961.0
	
	0.12

	Trawler
	2282.0
	
	3209.0
	116.90
	0.08

	Processor
	2441.0
	
	1079.0
	20.15
	0.20

	Distributor
	252.6
	11.02
	483.5
	
	0.01

	Export
	1869.0
	39.03
	1648.0
	84.00
	0.06

	Wholesaler 1
	430.4
	6.17
	344.0
	42.33
	0.02

	Wholesaler 2
	519.1
	7.45
	414.8
	51.06
	0.02

	Fishmonger
	1487.0
	17.49
	630.0
	52.48
	0.07

	Food services
	4594.0
	
	2153.0
	52.48
	0.07

	Large scale retailers
	1487.0
	15.74
	566.8
	52.48
	0.07



Table S10. Key value stakeholders links used in the Ecopath value chain model.
	Name
	Source
	Target
	External
	Biomass Ratio
	ValueRatio

	Distributor to Large scale retailers
	Distributor
	Large scale retailers
	False
	0.995
	1

	Export to International consumer
	Export
	International consumer
	False
	0.97
	1.8

	Fishmonger to Food services
	Fishmonger
	Food services
	False
	0.072
	1.3

	Fishmonger to National consumer
	Fishmonger
	National consumer
	False
	0.908
	1.4

	Food services to National consumer
	Food services
	National consumer
	False
	0.78
	2.35

	Large scale retailers to National consumer
	Large scale retailers
	National consumer
	False
	0.98
	1.53

	Processor to Export
	Processor
	Export
	False
	0.07
	2

	Processor to Fishmonger
	Processor
	Fishmonger
	False
	0.035
	2.1

	Processor to Food services
	Processor
	Food services
	False
	0.385
	2

	Processor to Large scale retailers
	Processor
	Large scale retailers
	False
	0.3
	2

	Wholesaler 1 to Export
	Wholesaler 1
	Export
	False
	0.1
	1.2

	Wholesaler 1 to Fishmonger
	Wholesaler 1
	Fishmonger
	False
	0.145
	1.4

	Wholesaler 1 to Food services
	Wholesaler 1
	Food services
	False
	0.05
	1.35

	Wholesaler 1 to Large scale retailers
	Wholesaler 1
	Large scale retailers
	False
	0.6
	1.2

	Wholesaler 1 to Processor
	Wholesaler 1
	Processor
	False
	
	1.2

	Wholesaler 1 to Wholesaler 2
	Wholesaler 1
	Wholesaler 2
	False
	0.1
	1.2

	Wholesaler 2 to Export
	Wholesaler 2
	Export
	False
	0.015
	1.1

	Wholesaler 2 to Fishmonger
	Wholesaler 2
	Fishmonger
	False
	0.75
	1.25

	Wholesaler 2 to Food services
	Wholesaler 2
	Food services
	False
	0.12
	1.15

	Wholesaler 2 to Large scale retailers
	Wholesaler 2
	Large scale retailers
	False
	0.1
	1.1

	Wholesaler 2 to Processor
	Wholesaler 2
	Processor
	False
	0.01
	1.1
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