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Abstract 
This contribution updates to 2018 a reconstruction of the catches of the Spanish marine fisheries in the 
Mediterranean (excluding the Balearic Islands) and the Gulf of Cadiz region (i.e., in the Atlantic) that initially 
covered the years 1950 to 2010. One major issue in this update was the absence of fishing gear information for 
catch per taxon. To overcome this limitation, datasets from autonomous communities within the two regions 
were used to estimate the taxon proportions of catch taken by each fishing gear. The other major issue is that 
we used official landings for the Gulf of Cadiz region from 1985-1999 that were not available for the initial 
reconstruction to retroactively update catch from 1985-2009 for the Gulf of Cadiz. Assumptions for the 
reconstruction are explicitly stated in the description below. 
 
Introduction 
This contribution updates to 2018 a reconstruction of the catches of the Spanish marine fisheries in the 
Mediterranean and the Gulf of Cadiz region (i.e., in the Atlantic) that initially covered the years 1950 to 2010 
(Coll et al. 2015, 2016). Updates to the catch reconstructions of the Northwest coast of Spain and to the 
Balearic Islands are covered elsewhere within this volume by Noël et al. (2020) and Khalfallah et al. (2020) 
respectively and have been disaggregated from the statistics presented here. 
 
In the previous reconstruction by Coll et al. (2015, 2016), a ratio was derived to separate landings data for the 
Gulf of Cadiz from the data for the entire Northeast Atlantic Ocean (FAO area 27) for 1986 onward. We 
observed that this approach overestimated landings in this region; therefore, we used official landings from 
1985-2010 to retroactively adjust the catch reconstructed for the Gulf of Cadiz.  
 
Materials and Methods 
Reported catch baseline data for the Spanish Mediterranean and the Gulf of Cadiz region 
We collected time series of reported landings from regional (i.e., Autonomous Regions), fisher guilds (called 
Cofradías), national (MAPA and other government bodies) and international agencies (i.e., FAO, ICCAT 
STECF). 
 
After reviewing the various databases available, we chose as our main reported landing data source the 
statistics of the Ministry of Agriculture, Fisheries and Food (MAPA), which are available from 1992 to 2018 for 
the Spanish Mediterranean7. For the Gulf of Cadiz, we used data from the Andalucia Autonomous Region8 that 
have data from 1985 to 2018. 

 
* Cite as: Sola, I., J.-L.S. Sánchez-Lizaso, B. Derrick and D. Pauly. 2020. Spain (Mediterranean and Gulf of Cadiz): catch 
reconstruction update to 2018, p. 188-196. In: B. Derrick, M. Khalfallah, V. Relano, D. Zeller and D. Pauly (eds). Updating 
to 2018 the 1950-2010 Marine Catch Reconstructions of the Sea Around Us: Part I – Africa, Antarctica, Europe and the 
North Atlantic. Fisheries Centre Research Report 28(5). 
7 https://www.mapa.gob.es/es/estadistica/temas/estadisticas-pesqueras/pesca-maritima/estadistica-capturas-
desembarcos/default.aspx  
8 https://ws142.juntadeandalucia.es/agriculturaypesca/idapes/servlet/FrontController?ec=observatorio  
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The main limitation of both databases is that they have no information on the fishing gear used. Therefore, we 
used the datasets from two Autonomous Communities (Catalonia and Valencian Region) to estimate, for each 
taxon, the proportion of catch from each gear type. The average ratio of landings per gear type (trawling, 
various artisanal gears, purse seine, bottom longline and surface longline) for each taxon present was applied 
to the MAPA catch data for the Mediterranean. We used a similar approach for the Gulf of Cadiz, which was 
also adjusted slightly to incorporate the opinions of the local experts and the ratios between different fleets in 
the region. 
 
Discards 
Recently, several studies have been carried out that provide additional information about discards in 
European fisheries, including the Spanish Mediterranean fisheries. Among them included some initial studies 
(Soriano 2000; Mayoll 2005), the ‘MINOUW’ project9 (2015-2019), and the EU Data Collection Framework 
(DCF 2012-2014)10 documented in Bellido et al. (2014), which estimated discards from bottom trawling. In 
the case of artisanal fisheries (e.g., gillnets, bottom longline and longline fishing) we used data from the 
‘EMPAFISH’ project11 (2003-2005), the ‘MINOUW’ project (2015-2019), and the published literature (Bellido 
et al. 2014). We reviewed the data available from these projects and derived from them the ‘anchor points’ to 
estimate the discards from 2010 to 2018. When information was not available for a taxon/gear combination, 
we used average rates of discards for the gear in question.  
 
Finally, to estimate the discards of purse seiners, we used the published literature (Bellido et al. 2014), press 
releases and interviews of fishers along Spain’s Mediterranean coast.  
 
Unreported catch 
Unreported catches in the Spanish Mediterranean are, as elsewhere, poorly documented. To compensate for 
this, in 2019, we conducted informal interviews with fishers, fisheries scientists and other experts in the 
fisheries sector along Spain’s Mediterranean coast. We also included personal observations made during visits 
to fishing guilds (Cofradías) and fishing ports and used comparisons between on-board sampling and 
landings.  
 
These different sources of information suggest that unreported landings along Spain’s Mediterranean coast 
have declined to 5-7% from 15-20 % of reported landings a decade ago. There is wide agreement among those 
who study Spanish domestic fisheries that unreported catches are higher in small scale fisheries than in 
domestic industrial fishing and that some high value species may have higher unreported catches than the 
average. Whether a relatively lower unreporting rate also holds for the industrial Spanish distant water fleets 
fishing outside of Spanish waters remains to be determined. 
 
However, in the Gulf of Cadiz, our interviews suggest that unreported catches are around 20% without a 
decreasing trend. Species with Total Allowable Catches (TACs) such as European anchovy (Engraulis 
encrasicolus) and Norway lobster (Nephrops norvegicus) probably have higher unreported catches than the 
average. 
 

 
9 http://minouw-project.eu/  
10 https://datacollection.jrc.ec.europa.eu/index.html  
11 https://www.um.es/empafish/index.php?option=com_content&task=view&id=19&Itemid=49  
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Subsistence catches 
Subsistence catches are here defined as catches taken home by commercial fishers for family consumption or 
gifting. However, we also considered an additional estimate for retired fishers who are usually present during 
fish landing operations and who collect fish for themselves and for their families. Thus, we do not estimate 
true subsistence fishing, which was deemed to not occur in modern day Spain. 
 
We used the published literature (Coll et al. 2015) and fisher interviews to estimate the amount of fish taken 
home per fisher or person involved, i.e., 1.5 kg of fish per person, per day. We applied this information to 
estimate the subsistence catch based on the number of fishers, plus 20 % for other persons involved, by year, 
from 2010 to 2018. Since this had not been considered by Coll et al. (2015), we applied this increase 
retroactively. 
 
Recreational fishing 
We reviewed the published literature on recreational fishing (notably Morales-Nin et al. 2005; Soliva 2006; 
Lloret et al. 2008; Font and Lloret 2011; Cardona 2011; Cardona and Morales-Nin 2013; Alos et al. 2014; 
Morales-Nin et al. 2015; Gordoa et al. 2019; Dedeu et al. 2019). The catch composition and average catch per 
day tended to be consistent between different studies. However, there is an issue with the estimation of fishing 
effort in the recreational fishery (RF).  
 
It is known that fishers who agree to share their data are the most avid and involved (Strehlow et al. 2012), 
which may cause overall angling effort to be overestimated (Rocklin et al. 2014). Gordoa et al. (2019) 
presented two quite different estimates of recreational fishing effort in Spain. We used the more conservative 
estimation of fishing effort (Gordoa et al. 2019) to avoid the overestimation of recreational fisheries catches. 
We also assumed that the temporal development of fishing effort is related to the development of recreational 
fishing licenses. We used the intra-regional distribution of fishing licenses in Andalusia to separate the 
recreational catches between the Mediterranean and the Gulf of Cadiz. 
 
Based on the recent comprehensive study of Spain’s marine recreational fisheries by Gordoa et al. (2019), the 
original estimate of recreational catches by Coll et al. (2015, 2016) was assumed to be too conservative. Thus, 
we retroactively raised the original estimates for 1950-2010 from 13.2% of commercial landings in the mid-
2000s to 18.3% and half that for the 1950-1970s following the original methods by Coll et al. (2015, 2016). 
 
Updating the reconstruction of the Gulf of Cadiz region 
Coll et al. (2015) estimated landings from the Gulf of Cadiz from Spanish landings in the Northeast Atlantic 
Ocean (FAO area 27) with a linear regression model for 1986-2009. When we compared official landings from 
the regional government of Andalusia with the original estimates, we observed that they overestimated 
landings in this region. We have updated their reconstruction using official landings per taxon from 1985 to 
2010 and maintained the ratios between landings and the unreported catches. This correction was applied 
retroactively for 1985-2010 by applying the sectoral and gear allocation per taxon assigned to reported catch 
by taxon for the Gulf of Cadiz for 2010-2018.  
 
Due to the improvement in taxonomic resolution in catch reporting in later years, the taxonomic breakdown 
was adjusted for the reported catch for 1950-1984. The five-year average ratio of species-level catch per broad 
taxonomic group (e.g. ‘Marine fishes not identified’, ‘Elasmobranchii’, etc.) was used to disaggregate species, 
genus and family level catch from broader taxonomic groups for reported industrial landings for 1950-1984. 
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Separating out reconstructed catches of the Balearic Islands 
The reconstruction of the Balearic Islands catches was updated separately by Khalfallah et al. (2020). In order 
to avoid double-counting of Balearic Island catch, landings and discards per sector were subtracted from the 
total landings and discards per sector reconstructed for the Mediterranean coast for 2010-2018.  
 
Improved taxonomic resolution of reported catches for Mediterranean coast 
Similar to the improvement in taxonomic resolution of the Gulf of Cadiz data, reported landings by Spanish 
vessels fishing within the Mediterranean were also disaggregated back to 1950 following the sectoral allocation 
per taxon assigned for 2010 onward. The five-year average ratio of species, genus and family level catch within 
broad taxonomic groups (e.g., Marine invertebrates not identified) for 2010-2014 and was applied to reported 
catches assigned to the broad taxonomic group for 1950-2009. 
 
Landings from outside the Spanish EEZ 
It is important to note that some catches landed and reported in ports of the Gulf of Cadiz region were taken 
outside the Spanish Exclusive Economic Zone (EEZ), e.g., in the waters of Morocco and Mauritania (Sobrino 
et al. 1994; Guénette et al. 2001; Gascuel et al. 2007). Spanish fisheries off Morocco whose catches 
traditionally landed in the Gulf of Cadiz region started at the end of the 19th century and ended in 1996, with a 
clear decline of catches beginning in the late 1980s (Sobrino et al. 1994). However, some boats were allowed to 
fish in Morocco between 2014 and 2018. We used Caillart et al. (2017) to estimate landings in Gulf of Cadiz 
ports that originated from Moroccan waters and subtracted them from the landings of the Gulf of Cadiz 
region. 
 
Moreover, fishing in Mauritania by Spanish vessels based in ports of the Gulf of Cadiz region started during 
the 1960s and continues today, if at low levels (Coll et al. 2015). We assumed that landings of Senegalese hake 
(Merluccius senegalensis) and Benguela hake (Merluccius polli) originated from the Mauritanian EEZ. We 
also have assumed a Mauritanian origin for landings of West coast sole (Austroglossus microlepis), whose 
distribution includes Namibia and the West coast of South Africa (see FishBase, www.fishbase.org). 
 
Results and Discussion  
In the Spanish Mediterranean EEZ (excluding the Balearic Islands, Carreras et al. 2015), maximum catches 
were observed in 1994 (Figure 1), while in the Gulf of Cadiz, the maximum was observed in 1958 (Figure 2). 
After these peaks, catches gradually decreased. In both regions, catches are dominated by small trawlers and 
purse-seiners targeting small pelagic species that traditionally have been considered industrial fisheries, as 
opposed to the fleets using fixed nets and traps usually considered for small scale fisheries. However, the only 
real large industrial fleets are purse-seiners targeting tuna and surface long-liners, while trawlers and purse-
seiners targeting small pelagic species may be considered as semi-industrial. In any case, we decided to 
maintain all trawlers and purse-seiners catches as industrial in our reconstruction, and thus follow the Sea 
Around Us sectoral principles and Martín (2012), although the differentiation between small and large-scale 
fisheries in both regions is unclear. 
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Figure 1. Reconstructed domestic catch within Spain’s Mediterranean EEZ (excluding the Balearic Islands) by fishing sector for 1950-
2018. 
 

 
Figure 2. Reconstructed domestic catch within Spain’s Gulf of Cadiz by fishing sector for 1950-2018. 
 
Total fisheries removals were estimated by summing all catch components investigated here: official reported 
landings, unreported landings and unreported discards. These three components represent important 
portions of total removals in both regions. In 2018, official landings represented 67% of total removal in the 
Mediterranean and 54% in the Gulf of Cadiz. In recent years, the Gulf of Cadiz has experienced a significant 
decrease of landings, dropping from 36,500 tonnes in 2016 to 25,000 tonnes in 2017 and 2018.  

In both regions, discards have been estimated to average around 10% of total removals. On the Spanish 
Mediterranean coast, unreported landings are decreasing, likely by half or more in the last decade. This 
implies that the decrease in total removals is stronger than the decrease observed in official landings, 
mirroring the global pattern after 1996 (Pauly and Zeller 2016). This trend is not observed in the Gulf of Cadiz. 
In fact, the recent introduction of management-based Total Allowable Catch limits (TACs) for some species 
may have increased the incidence of unreported landings.  
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Recreational fisheries also make a significant contribution to total catch in both regions and it has been 
estimated that this contribution is increasing. In 2010, recreational catch represented around 14% of the total 
catch in both regions. In 2018, the percentages increased to 17.5 and 22 in the Mediterranean and Gulf of 
Cadiz, respectively. 
 
Subsistence catch represents a small portion of total removals, about 2% in both regions. Sola and Maynou 
(2018) show that the portion of catches below the legal minimum size of two relevant commercial species such 
as Merluccius merluccius and Mullus barbatus (mainly taken home by commercial fishermen for family 
consumption), is relatively low in terms of overall volume of catches for the Spanish Mediterranean bottom 
trawl fishery. 
 
Marine biodiversity protection 
Spain protects the biological diversity of the Mediterranean and Gulf of Cadiz through international 
agreements such as the Convention on Biological Diversity (Aichi) and the Ramsar Convention on Wetlands of 
International Importance as well as through regional treaties like Natura 2000. Spain is also a signatory to the 
Barcelona Convention and to the international network of UNESCO Man and the Biosphere, and its 
commitments extend to NGOs and/or public bodies like the OSPAR Convention (Marine Conservation 
Institute 2020).  
 
The central government has exclusive authority over the EEZ. The regional governments are responsible for 
coastal waters (‘internal waters’). A number of Marine Protected Areas (MPAs) have been established along 
the Spanish Mediterranean coast by the Autonomous Regions and the Central Government in Catalonia (4), 
Valencia (3), Murcia (3), Andalusia (9), as well as the Autonomous Cities of Ceuta and Melilla (on the coast of 
Morocco), where the Special Areas of Conservation of the Chafarinas Island and the Special Areas of 
Conservation Monte Hacho (Ceuta) have been created (Otero 2015). 
 
“The concept of Marine Reserve of Fishing Interest in the Spanish legislation (Law 3/2001 of 26th March, 
State Marine Fisheries) was, until recently, the only one supported by the Ministry of Agriculture, Fisheries 
and Food. It is defined as a tool to improve fisheries management and as a by-product of its implementation 
may potentially protect certain species or their habitats (by reducing the fishing effort or permanent closure of 
some areas)” (Otero 2015). After the Law of Natural Heritage and Biodiversity (Law 42/2007, of December 
13th), the Spanish concept of MPAs’ shifted towards maintaining the sustainability of the oceans and 
biodiversity, founded in the Law of Natural Heritage and Biodiversity (Law 42/2007, of December 13th) that 
first defined the new concept and provides for the creation of a Network of Marine Protected Areas 
(‘RAMPE’)” (Otero 2015). 
 
In the Mediterranean, the ‘fishing interest reserves’ protect 272 km2, which is less than 1% of Spain’s 
Mediterranean EEZ (148,159 km2 of EEZ; Coll et al. 2016). The no-take areas’ extent is 83 km2, which is 30% 
of the total extent of the ‘reserves of fishing interest’. The MPA of ‘Levante de Mallorca-Cala Rajada’ has the 
greatest total extent (113 km2), and the MPA of ‘Islas Columbretes’ has the largest no-take zone (31 km2), with 
a total extent of 55 km2. The smallest MPA is ‘Masia Blanca’ with a total extent of 5 km2 and a tiny no-take 
area of 0.43 km2 in an area with valuable exploited species such as the common cuttlefish (Sepia officinalis), 
surmullet (Mullus surmuletus), gilthead seabream (Sparus aurata) and European seabass (Dicentrarchus 
labrax) (Revenga et al. 2018). 
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The “Marine Reserves had a positive effect on the recovery of the flagship species [Posidonia] oceanica, 
although such data only derive from the Tabarca Marine Reserve” (Gonzalez Correa et al 2015; Merkohasanaj 
et al. 2019). 
 
Various initiatives receive funds from the European Fisheries Fund or other EU programs, for example for 
placing buoys and installing artificial reefs in Natura 2000 sites in Andalusia or the creation and management 
of the oldest Marine Reserve, the Tabarca Island (declared in 1986), which was initially funded primarily 
through European Structural and Cohesion Funds (Otero 2015). 
 
“Profitable commercial Palinurus elephas fisheries in the Mediterranean occur around archipelagos and 
islands, such as the Balearic Islands and around the Columbretes Marine Reserve (MR). These fisheries have 
been used as controls in a long-term study that monitored the recovery of P. elephas within the MR since 
2000. Although information on lobster abundance before MR implementation is not available, local fishermen 
corroborate that prior to MR creation catch rates were at a minimum. Density of P. elephas within the MR at 
the end of the 20th century was estimated to be 6–20 times greater than in comparable fished areas 
depending on the season (Goñi et al. 2001) and spillover supplied lobster to the adjacent fishery (Goñi et al. 
2006), providing a net annual benefit to the local fishery of 12% of the catch in weight (Goñi et al. 2010)” (Díaz 
et al. 2016). Spillover effect have been observed in other MRs and commercial species (Goñi et al 2008, 
Forcada et al 2009). 
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