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Abstract 

In this study, the operational characteristics of the industrial hake fishing vessel "Santa Monica 

II" were characterized for the years 2020 and 2021, focusing on its catch production and fishing 

effort. A total of 234 trips and 1087 hauls were analyzed, considering a working depth of 100 

fathoms on the continental shelf. Fishing effort was assessed based on years, seasonal periods, 

and months, allowing for a comparison of its productivity with 33 other vessels in the industrial 

fleet. The results revealed that the vessel caught 18% of the total catch of the industrial fleet in 

2020 and 17% in 2021. Subarea A was the most frequented in 2020, with 66 trips, while in 

2021, Subarea B led with 78 trips. The Catch per Unit Effort (CPUE) was 6.24 tons per hour 

and 8.99 tons per haul in 2020, and increased to 8.20 tons per hour and 10.75 tons per haul in 

2021, highlighting its performance. Additionally, a significant concentration of hake resources 

was observed in the upper part of the continental slope during the study years.   
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1. Introduction  

Historically, the oceans and their seas have provided food for humanity; thus, marine resources 

are extracted from their environment with the aid of fishing gear. However, when these resources 

are located outside the littoral area and/or at great distances from the coast, an adequately 

equipped fishing vessel (FV) is required for their operation. Likewise, these hydrobiological 

resources are classified according to their depth and the habitat in which they thrive; 

consequently, there are different types of vessels and fishing equipment for each of the fisheries 

developed. In Peru, the Peruvian hake is the most abundant and economically important species 

in the bottom trawl fishery. Under normal conditions, this species is distributed on the shelf and 

the upper part of the continental slope (Wosnitza-Mendo 2009). For the fishing of the Peruvian 

hake resource “Merluccius gayi peruanus”, the use of a bottom trawler with the appropriate 

means to extract the resource from the different demersal fishing zones in the Peruvian sea is 
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required. The extractive activity of hydrobiological resources like this presents various problems 

that prevent their proper fishery management, which affects balanced biological, environmental, 

and economic management. One of the main problems is the reduction of the catch in fishing 

volumes, a problem that occurs worldwide and manifests in different types of fisheries. This 

resource was classified as overexploited or collapsed (Mendoza Ramirez 2018); however, since 

2003 it has been cataloged as a resource in recovery (Bandín and Grandez 2021). 

Hake and other demersal species are primarily captured using bottom trawl nets, although 

gillnets and longlines can also be used (Lloris, Matallanas, and Oliver 2003). The country's 

largest-scale hake fishery is carried out by the industrial trawl fleet, comprised of larger draught 

vessels equipped with bottom trawl nets and high technology. On the other hand, the artisanal or 

small-scale hake fishery uses fishing gear such as pinta, horizontal bottom longline, vertical 

bottom longline, and coastal bottom curtain. According to the classification of the General 

Fisheries Law, the large-scale fishery is regulated by the Fisheries Management Regulation 

(ROP) and is subject to annual quotas through Provisional Fishing Regimes (RPP), approved by 

ministerial resolutions 

To thoroughly understand and know the operations of the vessel Santa Mónica II, data and 

information were directly gathered on the fishing catches from 1087 hauls in four fishing zones. 

These zones were determined using previous technological information about the location and 

behavior of the hake in northern Peru. This sui generis study, preliminary in its form of analysis, 

aims to contribute to the macro analysis of the management carried out for this resource through 

the operation of an industrial hake trawling fishing vessel, and which can be applicable to the 

present. It also seeks to establish indicators for future research related to the industrial trawl fleet, 

such as the statistical information on catches and landings of the industrial trawler fleet, 

published on the website of the Instituto del Mar del Perú (IMARPE). The objective of this study 

was to characterize the operations of an industrial trawler in the northern area of Peru during the 

years 2020 and 2021, through its catch production in the four fishing sub-areas, on a monthly 

basis, in seasonal times, observing the depth hauls and comparing the catch production and 

fishing effort with the rest of the industrial hake fleet. 

 

2. Methodology 

This study is based on a quantitative approach, adopting a methodological design that integrates 

descriptive, longitudinal, relational, and comparative elements (Hernández Sampieri and 

Mendoza Torres 2018; Hernández Sampieri, Fernández Collado, and Baptista Lucio 2014) for a 

holistic understanding of the operability, capture, and fishing effort of a hake trawling vessel in 

Peru. 

The fishing unit was composed of the set of equipment and human potential that operated 

autonomously in the fishing industry. In the focus of the study, the fishing unit was a vessel 

dedicated to bottom trawling, classified according to the norms of the Fisheries Management 

Regulation (ROP) for hake (D.S. N° 016-2003-PRODUCE 2003), as indicated in table 1. 

Furthermore, this vessel was part of the 'Hake Fishery Unit,' defined as the set of vessels of a 

specific type with a common fishing regime for the species in question, thus grouping together 
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vessels, men, and gear for the exploitation of a certain resource in a more or less defined area 

(Espino Barr et al. 2008). 

Table 1. Classification of vessels in the industrial trawler fleet 
Attribute Small or Coastal (EAC) Medium Scale (EAME) Large or Factory (EAM/F) 

Hold Capacity (m³) < 142 142 – 425 >425 - 600 

Length Overall (m) < 25 25 – 40 >40 - 70 

Main Engine Power (hp) < 500 500 - 1000 >1000 

Source: (Bandín and Grandez 2021). 

For our study, the fishing unit was classified as a medium-scale Trawler Vessel (EAME) and 

belonged to Industrial Pesquera Santa Mónica S.A. The name of the vessel was FV Santa Mónica 

II (figure 1), and the main characteristics of the vessel were specified in table 2, being equipped 

with a bottom trawl net. Approximately 40% of global catches were made using bottom trawling 

or other gear that comes into contact with the ocean floor (FEDEPESCA 2013). 

 

Figure 1. Santa Mónica II Fishing Vessel 

Table 2. Specific Characteristics of the FV Santa Mónica II 
Ship Name Santa Mónica II 

Owner or Shipowner Industrial Pesquera Santa Mónica S.A. 

Year of Manufacture 1983 

Shipbuilding Yard SIEMOLDV WERF 

Registration PT-12866-PM 

Overall Length 28.11 meters 

Beam 7.80 meters 

Depth 3.80 meters 

Gross Tonnage 186.08 tons 

Net Tonnage 30.45 tons 
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Hold Capacity 125.83 m³ 

Hull Material Naval Steel 

Superstructure Material Naval Steel 

Type of Navigation Coastal 

Type of Vessel Fishing 

Navigation Area Maritime 

Cruising Speed 11 knots 

Autonomy 10 days 

Main Engine Power 886.42 hp 

Fuel Diesel 2 

Bow Draft 3.5 meters 

Midship Draft 2.1 meters 

Stern Draft 2.3 meters 

Operational Area of the Fishing Unit 

The area where the vessel operated included the northern continental shelf of Peru and its 

surroundings, between the parallels 03º23'31” S, the border line with Ecuador, and the parallel 

06º59'59” South latitude, an area in which the authorization for the industrial trawler fleet in the 

demersal fishery was delimited, in accordance with the establishment of the provisional fishing 

regime for the hake resource. This area was divided into 4 subareas: A, B, C, and D sequentially, 

for a comparative study and latitudinal analysis, as indicated: 

• Subarea A: between the latitudes 03º23'31” and 03º59'59” S. 

• Subarea B: between the latitudes 04º00'00” and 04º59'59” S. 

• Subarea C: between the latitudes 05º00'00” and 05º59'59” S. 

• Subarea D: between the latitudes 06º00'00” and 06º59'59” S. 

To analyze the development of fishing effort according to fishing depth, fishing operations were 

grouped into two categories: hauls conducted on the continental shelf at depths less than 100 

fathoms, towards the East or coastal area, and hauls conducted at depths greater than 100 fathoms 

(more than 183 meters) towards the West or high seas. It was considered that the continental 

shelf in Peru is well delimited by the 100 fathom isobath (Guevara-Carrasco, Castillo, and 

Gonzales 1996). 

Fishing Operability and Catch of the Vessel 

The frequency of the vessel's trips was determined by the company, which had five trawling 

vessels and maintained a set travel schedule. The determination of the fishing grounds and the 

different fishing subareas, as well as the fishing zones, were predetermined by the Fishing 

Captain, based on the information and/or fishing data from other vessels that had operated in that 

area in previous days. Generally, the most successful fishing operations were conducted during 

the early hours of the day, coinciding with the development of the first haul. This criterion was 
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conceptualized because hake exhibits diel movement, especially in the evening hours, when the 

hake shoals begin to ascend (Guevara-Carrasco and Fernández 1996). Therefore, it was 

customary to carry out the first haul at 06:00 h in all fishing operations, and subsequent hauls 

were carried out according to the volume of catch obtained in the previous haul. The depth of 

fishing and the duration of trawling were subject to the indications of the electronic fishing 

detection equipment, such as the FURUNO FCV 1150 echo sounder with graphic and low 

frequency (Polvorín and Valle 2016). 

Capture - Data Collection 

The data analyzed came from the information recorded in the fishing logbook of the fishing 

vessel Santa Mónica II with registration PT-12866-PM, regarding the hake catch during the 

fishing years 2020 – 2021, and from the data on fishing catches by the industrial trawler fleet 

during the study period, as published on the website of the Instituto del Mar del Perú (IMARPE 

2020), relating to the daily reports of the Hake fishery. 

Data Analysis 

For the respective analysis, all data obtained on catch, fishing zone, trip number, haul number, 

trawling time, and geographical location were processed using Microsoft Excel, where these data 

were standardized to the same units of measurement and converted to decimal degrees. For the 

evaluation and graphical representation of the hauls, Geographic Information System (GIS) 

software was used, which integrates computer technology, people, and geographic information, 

with the main function of capturing, analyzing, storing, editing, and representing georeferenced 

data (Olaya 2014). The location data where the vessel operated were georeferenced in the 

ArcGIS online software, mapping the positions (latitude – longitude) under a code and relating 

them to the bathymetry of the area. The 15,218 data points were grouped and presented according 

to depth (in relation to the 100 fathom isobath) and the defined subareas, as well as operation 

times and catches. To visualize and edit the spatial data, ArcGIS Pro was used. 

 

3. Resultados  

Fishing Operability - Frequency of Trips 

 

Figure 3. Frequency of Trips According to Subareas 



Characterization of the Operability, Catch, and Fishing Effort of a Hake Trawling Vessel in Peru  

ESIC | Vol. 8.1 | No. S1 | 2024                                         1869 

The vessel operated in the four established subareas A, B, C, and D. The number of trips made 

was determined according to the existing fishing density in those months and seasonal times, as 

shown in figure 3. In 2020, a total of 91 fishing trips were carried out, while in 2021, 143 trips 

were made. The subarea with the highest incidence of trips was subarea 'A' with 66 trips in 2020, 

and for 2021, subarea 'C' was the most frequented for fishing, with 78 trips. The subarea where 

the vessel made the fewest trips was subarea 'D', located further to the south (06°S – 07°S), where 

no trips were made in 2020, and only one trip with minimal catch was recorded in 2021. 

Annual Fish Catches 

Table 3. Hake Catch for the Years 2020, 2021 

Period FV Santa Mónica II 
Peruvian Industrial 
Fishing Fleet 

2020 3,984.31 tn. 18,773.69 tn. 

2021 6,922.23 tn. 34,190.67 tn. 

Source: (PRODUCE 2021, 2020a, 2020b) 

In 2020, 22,758 tons were fished. Of this amount, 18% of the total catch corresponded to the F/V 

Santa Mónica II (3,984.31 tons), and the rest of the catch was obtained by other industrial trawler 

vessels (18,773.69 tons), as shown in table 3. It can be asserted that the efficacy of the vessel 

was acceptable, representing approximately one-fifth of the total fishing volume achieved for the 

year 2020. In 2021, the total hake catch reached was 41,112.90 tons. Of this amount, 17% 

(6,922.23 tons) was fished by the Santa Mónica II vessel, and the rest of the fishing catches, 

corresponding to 83%, was obtained by different industrial trawler vessels. The vessel's efficacy 

in terms of catch remained constant during the study period, fluctuating between 17% and 18% 

of the total global catch. 

Catches by Month 

Table 4. Monthly Distribution of Hake Catch for the Years 2020, 2021 

2020 FV Santa Mónica II 
Peruvian Industrial 

Fishing Fleet 
2021 FV Santa Mónica II 

Peruvian Industrial 

Fishing Fleet 

Jan 98.10 643.80 Jan 516.07 2,768.53 

Feb 201.12 1121.68 Feb 828.65 2,115.85 

Mar 0.00 160.70 Mar 847.55 2,708.95 

Apr 91.06 1114.24 Apr 359.58 3,241.32 

May 499.95 1755.05 May 438.92 3,640.68 

Jun 533.47 2370.33 Jun 798.89 3,687.81 

Jul 671.19 2423.11 Jul 502.56 2,996.24 

Aug 730.14 3042.16 Aug 955.34 4,357.96 

Sep 151.31 751.99 Sep 63.87 103.53 

Oct 175.80 771.90 Oct 208.29 989.52 

Nov 400.64 2176.06 Nov 684.52 3,448.48 

Dec 431.54 2442.66 Dec 717.99 4,131.81 

Total 3,984.31 tons 18,773.69 tons  6,922.23 tons 34,190.67 tons 

Source: (PRODUCE 2021, 2020a, 2020b) 
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In 2020, the hake fishery did not operate at full capacity, affected by external factors that 

restricted the fleet's operability. One of these factors was COVID-19, which imposed limitations 

on the number of trips per vessel due to the absence of an adequate health protocol. During the 

first months, January, February, and April, the catches were minimal, with 100 tons, 200 tons, 

and 90 tons respectively. In the months of May, June, July, and August, the catches increased, 

fluctuating between 500 tons and 730 tons. In September (150 tons) and October (180 tons), 

catches decreased, coinciding with the hake's reproductive closure, to then show an upward trend 

in November (400 tons) and December (430 tons), as shown in figure 6. Similarly, catches made 

by other vessels of the industrial fleet were also reduced in the first months of 2020: January 

(640 tons), February (1,120 tons), March (160 tons), and April (1,110 tons). In 2021, the catch 

of the hake resource varied over the months. Catches corresponding to the vessel under study 

increased from the beginning of the year, with 520 tons in January, and reached a peak of 960 

tons in August. Subsequently, catches decreased in September (60 tons) and October (210 tons). 

However, in the last two months, November (680 tons) and December (720 tons), catches 

progressively increased, as illustrated in table 4. Catches made by other industrial vessels also 

showed high values, following a similar proportion to that of the vessel under study, with their 

highest catch recorded in August, with 4,360 tons. 

Seasonal Catch Variation 

Table 5. Hake Catch Distribution by Seasonal Periods (Years 2020, 2021) 

2020 FV Santa Mónica II 
Peruvian Industrial 

Fishing Fleet 
2021 FV Santa Mónica II 

Peruvian Industrial 

Fishing Fleet 

Verano 400.94 2,345.76 Verano 1,983.04 8,819.26 

Otoño 989.04 4,400.36 Otoño 1,737.39 10,196.71 

Invierno 1,688.07 6,945.23 Invierno 1,773.74 8,809.86 

Primavera 906.26 4,702.34 Primavera 1,428.06 7,714.24 

Source: (PRODUCE 2021, 2020a, 2020b) 

In the 2020 fishing season, the vessel Santa Mónica II recorded the highest catches in the winter, 

reaching 1,688 tons. In the same period, the rest of the fleet achieved a total catch of 6,945 tons. 

In the autumn and spring seasons, the catches of the vessel were similar, with 989.04 tons and 

906.26 tons respectively. This catch trend was similar for the rest of the industrial vessels, with 

4,400 tons in autumn and 4,702.34 tons in spring. The lowest catch for the Santa Mónica II was 

recorded in summer, with 400.94 tons, as shown in Figure 8. For the 2021 fishing days, the catch 

volumes obtained by the Santa Mónica II were relatively close in value and in some cases similar 

throughout the four seasons: summer (1,983.04 tons), autumn (1,737.39 tons), winter (1,773.74 

tons), and spring (1,428.06 tons), with a catch range fluctuating between 1,428 and 1,983 tons, 

as illustrated in Figure 9. On the other hand, the rest of the vessels in the industrial fleet recorded 

catch ranges that varied between 7,714 tons in spring and 10,196 tons in autumn. For the summer 

and winter seasons, the productions were close in volume, with 8,819 tons and 8,809 tons 

respectively. 

Operational Efficiency by Depth 
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Table 5. Frequency of Fishing Operations by Depth in Fathoms (años 2020, 2021) 
2020 < 100 Fathoms > 100 Fathoms 2021 < 100 Fathoms > 100 Fathoms 

Summer 8 52 Summer 80 99 

Autumn 15 111 Autumn 38 148 

Winter 23 118 Winter 16 155 

Spring 18 98 Spring 26 82 

The vessel conducted trawling fishing operations at various depths, in response to the movement 

of hake schools over the continental shelf, which are located at different depth strata under the 

influence of oceanographic factors. Commonly, demersal species move over the continental shelf 

at depths less than 100 fathoms, although dense schools were also detected in the initial area of 

the continental slope, corresponding to greater depths. Of the 443 trawls carried out in 2020, as 

shown in Figure 10, 85.55% were conducted at depths greater than 100 fathoms, with a higher 

frequency of trawls during the winter (118 trawls), autumn (111 trawls), and spring (98 trawls), 

followed by summer (55 trawls), the latter being the season with the fewest trawls and shallower 

depths. In 2021, out of 644 trawls conducted, a total of 484, representing 75%, were carried out 

in depth strata greater than 100 fathoms, as shown in Figure 12. There were 160 trawls in depth 

ranges less than 100 fathoms. In the summer of 2021, the trawls at greater and lesser depths than 

100 fathoms were evenly distributed, with 99 and 80 trawls respectively. In the other seasons, 

trawls at greater depths were predominant: 148 in autumn, 155 in winter, and 82 in spring. On 

the other hand, trawls at shallower depths were also less frequent: 38 in autumn, 16 in winter, 

and 26 in spring. 

 

Figure 4. Spatial Distribution of Trawls by Depth, 2020, 2021 
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During 2020, in the trawls conducted at depths greater than 100 fathoms, subarea A stood out 

for its effectiveness, followed by subarea C. In subarea A, fishing operations were carried out 

around the 100-fathom isobath, as indicated in Figure 11, where trawls conducted at greater and 

lesser depths are seen very close to each other, indicating that the trawls were initiated in a range 

close to 100 fathoms. On the other hand, in subarea C, trawls at greater and lesser depths show 

a greater distance between them, suggesting that trawls were carried out over a wider range of 

depths, as documented in the geographic information system. The total catch obtained at depths 

greater than 100 fathoms was 3,568.41 tons, while in shallower strata, 415.90 tons were 

achieved, totaling 3,984.31 tons of fish for the year 2020. During the fishing operations of 2021, 

it was noted that the frequency of trawls covered a wider range of depths, as illustrated in Figure 

13. In the four designated subareas, trawls were conducted at greater depths, with subarea "A" 

standing out for having the highest frequency of trawls at deeper levels. Subareas "B" and "C" 

also showed significant activity in this depth range, while in subarea "D" only a minimal value 

was recorded. The catches obtained in deeper strata totaled 5,089.69 tons, and the catches in 

shallower depths (less than 100 fathoms) reached 1,832.54 tons, totaling 6,922.23 tons of fish 

caught by the vessel during the 2021 fishing campaign. 

Fishing Effort of the Vessel 

The catch per unit effort (CPUE) achieved by the vessel Santa Mónica II was proportional to the 

number of hauls conducted in the years 2020 and 2021 (443 and 644, respectively) and to the 

fishing time spent in each operation. Thus, the catches obtained in the year 2020: summer (400.94 

tons), autumn (989.04 tons), winter (1,688.07 tons), and spring (906.26 tons), total a catch of 

3,984.31 tons, achieved in 638.95 hours of effective fishing, resulting in an annual CPUE for 

2020 of 6.24 tons/h. The CPUE achieved in summer was 4.58 tons/h, in autumn 5.81 tons/h, in 

winter 3.36 tons/h, and in spring 5.41 tons/h. According to IMARPE (2022), the estimated CPUE 

for medium-sized trawling vessels (EAME) varied from 3.3 to 9.0 tons/h. Therefore, the vessel 

was positioned at central CPUE values with 6.24 tons/h (IMARPE 2022). For the year 2021, the 

fishing effort of the vessel was 8.20 tons/h, defined by the ratio of 6,922.23 tons of catch achieved 

in 843.87 hours of fishing. Furthermore, the highest effort was achieved in spring with 10.18 

tons/h, followed by the fishing operations in winter with 8.03 tons/h, summer with 8.20 tons/h, 

and autumn with 7.63 tons/h. 

Regarding the 2020 CPUE by month, the vessel's monthly CPUE was determined by dividing 

the total catches of each month by the number of fishing hours. The CPUE values ranged from 

2.77 tons/h to 8.81 tons/h. The vessel was not operational in March. The highest CPUE was 

recorded in August at 8.81 tons/h, and the lowest in January at 2.77 tons/h. The vessel's CPUE 

showed an increasing trend, with a linear monthly increment of 0.0059 tons/h. 

Regarding the 2021 CPUE by month, the vessel achieved higher CPUE values compared to the 

previous year, due to an increased frequency of trips, totaling 143 voyages. In the early months 

of the year (summer), CPUE values were: January (5.72 tons/h), February (9.23 tons/h), and 

March (8.77 tons/h). For the autumn months, the values were: April (5.86 tons/h), May (6.35 

tons/h), and June (8.60 tons/h). During the winter months, the values recorded were: July (7.50 

tons/h), August (7.87 tons/h), and September (17.74 tons/h); and finally, for the spring months: 

October (7.74 tons/h), November (9.01 tons/h), and December (14.64 tons/h). When evaluating 
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CPUE according to seasonal periods, it is observed that the first month of each season has a 

lower value compared to the following months, indicating that CPUE values tend to increase 

over time. The CPUE for 2021 shows a positive linear relationship, with CPUE values increasing 

towards the end of the year, reaching 14.64 tons/h in December. The linear regression line of the 

CPUE for 2021 shows an upward trend, as the monthly catches present increasing values, with 

an increment of 0.0175 tons/h for the year 2021. 

In relation to the annual CPUE based on catch per trawl, the CPUE in relation to the number of 

trawls during the annual campaigns of 2020 and 2021, in which 443 and 644 trawls were 

conducted respectively, and 638.95 and 843.87 hours of fishing were employed, resulted in the 

vessel achieving a CPUE of 8.99 and 10.75 tons per trawl for each year respectively (as shown 

in Figure 17). The CPUEs for both years are relatively close, with a difference of 1.76 tons per 

trawl, indicating that the vessel has been effective in its fishing operations, achieving consistent 

and comparable catch volumes per trawl over the two years. 

 

4. Discussion 

The discussion of the results obtained in this study reveals interesting patterns in fishing 

operations and trip frequency, as well as in annual, monthly, and seasonal catches, which deserve 

to be contrasted with the existing scientific literature for a deeper and more critical interpretation. 

The variability in trip frequency and the preference for certain subareas observed in this study 

could reflect the adaptability of fishing practices to environmental conditions and resource 

availability, as suggested in studies linking hake catches to environmental factors such as oxygen 

and depth (Kainge et al. 2017). However, this study considered the influence of geographical 

position on resource availability, a factor that has been shown to be significant in the variability 

of catches in previous studies (Kainge, Wieland, and Feekings 2015; Kainge et al. 2017). The 

lack of trips to subarea D, for example, could indicate unfavorable environmental conditions or 

lower resource abundance, which would require more detailed investigation to understand the 

underlying causes 

The consistency in the efficiency of the Santa Mónica II vessel, maintaining a capture percentage 

of the total annual catch between 17% and 18%, could be interpreted as efficient management. 

However, this interpretation might be premature without a more rigorous analysis that considers 

the interannual variability of oceanographic conditions and the potential overexploitation of 

hake, as observed in previous research (Marengo et al. 2016; Ocampo Reinaldo et al. 2013). In 

the same vein, the reduction of operations during the reproductive ban and the COVID-19 

pandemic are examples of factors that significantly altered fishing patterns. While these factors 

are critical, the study does not discuss in depth how these interruptions might affect abundance 

estimates and long-term management strategies, a crucial aspect in fishery management (Marks 

et al. 2015). 

The CPUE of the Santa Mónica II, although within the average range estimated by IMARPE, 

shows an upward trend that could indicate increased fishing efficiency or changes in hake 

abundance. However, this study does not address whether this trend is sustainable or if it could 
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be indicating a depletion of the resource, which is a topic of great relevance in the scientific 

literature (Yang et al. 2017). Additionally, the relationship between CPUE and the characteristics 

of the thermocline observed in the study of bigeye tuna suggests that variability in the 

thermocline could have a significant impact on the distribution of fishing grounds, an aspect not 

explored in the present study but which could have important implications for the management 

of the hake fishery. 

Finally, cross-sector collaboration and ecosystem-based management are fundamental for the 

long-term sustainability of fisheries (Field et al. 2013). However, the present study does not 

discuss how collaboration among scientists, NGOs, and industry could improve the management 

of the fishery under study, an aspect that could significantly enrich the interpretation of the 

results. In summary, while the study's findings provide valuable information about the operation 

of the hake fishery, a more critical and detailed discussion that contrasts these findings with 

existing literature is essential for a deeper understanding of the fishery's dynamics and to inform 

more effective and sustainable management strategies.  

 

5. Conclusions 

This study reveals significant patterns in fishing operations, trip frequency, and annual, monthly, 

and seasonal catches, offering valuable insight into the dynamics of the hake fishery. The 

variability in trip frequency and the preference for certain subareas suggest an adaptability of 

fishing practices to environmental conditions and resource availability. The absence of trips to 

certain subareas could indicate unfavorable environmental conditions or a lower abundance of 

resources, warranting further detailed investigation. 

The consistency in the efficiency of the Santa Mónica II vessel, maintaining a capture percentage 

of the annual total between 17% and 18%, suggests efficient management. However, a more 

rigorous analysis is needed that considers the interannual variability of oceanographic conditions 

and the possible overexploitation of hake. In addition, the influence of external factors such as 

the reproductive closure and the COVID-19 pandemic on fishing patterns requires deeper 

consideration to understand their impact on abundance estimates and long-term management 

strategies. 

The upward trend in the CPUE of the Santa Mónica II could indicate increased fishing efficiency 

or changes in the abundance of hake. It is crucial to investigate whether this trend is sustainable 

or if it could be indicating a depletion of the resource. Finally, cross-sector collaboration and 

ecosystem-based management are essential for the long-term sustainability of fisheries. This 

study underscores the importance of a more critical and detailed discussion that integrates these 

findings with a deeper understanding of the fishery dynamics to inform more effective and 

sustainable management strategies. 
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