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This report contains information on the Jack mackerel fish stock and fishery in Peruvian jurisdictional 
waters that, we reiterate, the delegation of Peru, in use of its discretionary powers, voluntarily provides 
for the purpose of information and support to the scientific research work within the Scientific 
Committee of the SPRFMO. In doing so, while referring to Article 5 of the Convention on the 
Conservation and Management of High Seas Fishery Resources in the South Pacific Ocean and 
reiterating that Peru has not given the express consent contemplated in Article 20 (4) (a) (iii) of the 
Convention, Peru reaffirms that the decisions and conservation and management measures adopted 
by the SPRFMO Commission are not applicable within Peruvian jurisdictional waters. 
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Summary 
 
An update of the analysis on changes in the habitat of Jack mackerel and Chub mackerel has been carried 
out, emphasizing what was observed between 2021 and 2024, in addition to aspects of the abundance of 
other species of top predators.  
 
The summer of 2024 has been dominated by positive temperature anomalies until the beginning of 
March, when the sea began to cool from north to south. In March 2024, ENFEN announced the end of the 
Coastal El Niño that began a year earlier. In this context, and regarding the habitat, it was observed that 
during the summer of 2024 the presence of Jack mackerel and Chub mackerel has again occurred in a 
typical way, that is, along the fronts between oceanic and coastal waters, unlike the year 2020 when they 
were observed in oceanic waters, which was considered unusual at least for that season.  
 
From the analysis of the various variables regarding the habitat of Jack mackerel and Chub mackerel, it is 
concluded that there have been different conditions in recent years, where the only parameter analyzed 
that remained within a narrow range is salinity. Another striking fact is that both species have been 
available for fishing in areas with low chlorophyll concentration and relatively high altimetry values and 
high sea surface anomaly. In the case of Jack mackerel, its distribution on the central coast during January 
is noteworthy compared to its southern distribution in previous seasons. In the case of Chub mackerel, a 
higher availability was observed in the southern zone during the summer of 2024. However, it should be 
noted that there were no trips during February and March, due in most cases to the maintenance needs 
of the fishing vessels. At the moment of drafting this document, the fleet was fishing for both Jack 
mackerel and Chub mackerel in the southern area.  
 
A significant presence of marine fauna has been recorded in the areas of operation of three fishing vessels. 
A total of 2,671 individuals were observed between seabirds, whales, dolphins and sea lions, with the 
most numerous taxonomic group being seabirds with 1,772 individuals, dolphins were the second group 
with 810 individuals, then sea lions with 77 individuals and whales with 12 individuals.   
 
In the habitat reports submitted in the previous years (2019 to 2023) to the SPRFMO Habitat Monitoring 
Working Group, as well as in the present case, it should be specified that what has generally been mapped 
and modeled the ideal environmental conditions (habitat) for adult fish of Jack and Chub mackerel only.  
A similar type of study is pending for the early stages of both species. 
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Habitat conditions of jack mackerel (Trachurus murphyi), chub mackerel 
(Scomber japonicus) and other species in the Peruvian sea between 2021 

and 2024 
 
 
 

1. Introduction 
 
The Scientific Research Committee (CIC) of the National Fisheries Society (SNP), in cooperation with the 
Humboldt Institute for Marine and Aquaculture Research (IHMA) organized the Eleventh SNP Workshop 
on the habitat conditions of jack mackerel and other species of the Peruvian Current in the Humboldt 
System, which was held virtually from 24 to 28th June 2024.  It has counted, as usual, with the valuable 
participation and contribution of researchers from the Institute of Sea Research of Peru (IMARPE).  This 
activity is a contribution to the national and international effort to research and diagnose the changing 
conditions of jack mackerel and chub mackerel populations, as well as other species of the South Pacific, 
with particular emphasis on aspects related to their habitats since the first workshop conducted in 2011.  

 

2. Description of jack mackerel and chub mackerel habitats using 
oceanographic satellite and fisheries data 

 
 

Various oceanographic parameters are presented for the summers (January, February, March) of the 
years 2022, 2023 and 2024 with an indication of the fishing sets of Jack mackerel and Chub mackerel 
(represented by symbols), since -in general- they are the months in which the fishing seasons took place. 
Figures 2.1.1 to 2.1.5. shows the oceanographic parameters of January 15, February 15, and March 15 of 
each year, from left to right, in order to appreciate the changes that have occurred in the last three years 
and their relationship with the relative distribution of Jack and Chub mackerel.  
 
 
2.1.  Sea surface temperature (SST, °C) between 2022 and 2024 
 
In the period described, the presence of Lack mackerel and Chub mackerel has been observed along the 
thermal fronts; Jack mackerel fishing sets were carried out outside the continental shelf.  It is considered 
that, in general, the moderate thermal conditions of the last five years (since 2019, with the exception of 
the warm year 2023) have led to a higher concentration of Jack mackerel, especially in the southern area. 
Chub mackerel, on the other hand, has tended to be distributed – as usual – more northwards to the 
extent that in that area the presence of Surface Equatorial Waters has predominated in the summers that 
favor it. However, unlike previous years, in 2024 adult Chub mackerel predominated in the southern area.   
(Figure 2.1.1).  
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Figure 2.1.1. Sea surface temperature (SST, °C) during years 2022, 2023 and 2024, for the summer season. 
Jack mackerel fishing sets are indicated by black circles, and Chub mackerel fishing sets are indicated by 
purple crosses. In March 2022, February and March 2024, no catches are observed due to no fishing effort 
despite having provided a fishing quota for both Jack mackerel and Chub mackerel. 
 
 
2.2.  Sea surface temperature anomaly (ATSM, °C) between 2022 and 2024 
 
Between 2022 and January 2023, there were negative anomalies, as in previous years. Under these 
conditions, the main jack mackerel fishing areas were distributed in the area located south of the Paracas 
Peninsula, where negative thermal anomalies were higher during 2022. Chub mackerel, on the other 
hand, had some distribution areas in the center and south, but also in areas where it coincided with Jack 
mackerel in the north. The conditions in which Jack mackerel was detected and caught during January 
2024 is similar to that of January 2022; and it is since February 2023 that warm conditions begin to develop 
until March 2024 (Figure 2.2.1).  
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Figure 2.2.1. Sea surface temperature anomaly (ATSM, °C) during years 2022, 2023 and 2024, for the 
summer season. Jack mackerel fishing sets are indicated by black circles, and Chub mackerel fishing sets 
are indicated by purple crosses. In the months of March 2022, February and March 2024, no catches were 
observed due to no fishing effort despite having provided a fishing quota for both Jack mackerel and Chub 
mackerel. 

2.3.  Sea surface salinity (SSM, ups) between 2022 and 2024 
 

Between 2022 and 2024, Chub mackerel fishing areas were distributed both in the center and in the south 
along the front between cold coastal waters (CCW) and surface subtropical waters (SSA); in the case of 
Jack mackerel, in 2023 its fishing areas have been located approximately the same as in previous years.  
that is, south of the Paracas Peninsula along the front between ACF and ASS (Figure 2.3.1). 

 

 

 



 

7 
 

 

 

Figure 2.3.1 Sea surface salinity (SSM, ups) during years 2022, 2023 and 2024, for the summer season. 
Jack mackerel fishing sets are indicated by black circles, and Chub mackerel fishing sets are indicated by 
purple crosses. In the month of March 2022, February and March 2024, no catches are observed due to 
no fishing effort despite having provided a fishing quota for both species. 

2.4.  Sea surface chlorophyll (ug/Lt) between years 2022 and 2024 
 
Between 2022 and 2024, Jack mackerel and Chub mackerel were found on the outer edges of the highest 
concentration of chlorophyll in the central and southern areas. For 2023, lower primary productivity was 
evident, as occurs during El Niño events, unlike 2024 where there was higher primary productivity than in 
previous years (Figure 2.4.1).  

 



 

8 
 

  

Figure 2.4.1. Sea surface chlorophyll (ug/Lt) during years 2022, 2023 and 2024, for the summer season. 
Jack mackerel fishing sets are indicated by black circles, and Chub mackerel fishing sets are indicated by 
purple crosses. In March 2022, February and March 2024, no catches are observed due to no fishing effort 
despite having provided a fishing quota for both species. 

 
 

2.5.  Sea Surface Anomaly (SLA, cm) between 2022 and 2024 
 
The summer months of 2022 to 2024 presented a higher oceanic dynamic than in previous years, which 
is associated with a denser presence of Jack mackerel and Chub mackerel, but mainly in the southern 
area. More specifically, the presence of both species has been related to intermediate to high SLA values 
(Figure 2.5.1) 
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Figure 2.5.1. Sea level anomaly (SLA, cm) during years 2022, 2023 and 2024, for the summer season. Jack 
mackerel fishing sets are indicated by black circles, and Chub mackerel fishing sets are indicated by purple 
crosses. In March 2022, February and March 2024, no catches are observed due to no fishing effort 
despite having provided a fishing quota for both horse mackerel and mackerel. 
 
 

2.6.   Jack mackerel fishing sets in national waters during September 2023 
 

In September 2023, Jack mackerel fishing sets were carried out in the southern zone in which the following 
conditions were present: cold temperatures, salinity of 34.9-35.4 UPS, low chlorophyll values, 
intermediate and high SLA levels, neutral and positive thermal anomalies (Figure 2.6.1). 
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Figure 2.6.1. Sea Surface Temperature in °C (SST), Sea Surface Salinity in ups (salinity), Chlorophyll, Sea 
Surface Temperature Anomaly in °C (ATSM), and Sea Surface Anomaly (SLA) during September 2023. The 
fishing sets are indicated by black circles. 

2.7.  Jack mackerel and Chub mackerel fishing sets on the high seas during June and July 2023 
 

During June and July 2023, the fishing areas for jack mackerel and chub mackerel were located outside 
200 nautical miles, where cold temperatures, low chlorophyll levels, neutral thermal anomalies, 
intermediate and high SLA levels were present (Figures 2.7.1 and 2.7.2). 
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Figure 2.7.1. Sea Surface Temperature in °C (TSM), Sea Surface Salinity in ups (salinity), 
Chlorophyll (ug/Lt), Sea Surface Temperature Anomaly in °C (ATSM), and Sea Surface Anomaly 
(SLA) during June 2023 on the high seas. Fishing sets for jack mackerel are indicated by black 
circles, and chub mackerel fishing sets are indicated by purple crosses. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.7.2. Sea Surface Temperature in °C (TSM), Sea Surface Salinity in ups (salinity), Chlorophyll (ug/Lt), 
Sea Surface Temperature Anomaly in °C (ATSM), and Sea Surface Anomaly (SLA) during July 2023 on the 
high seas. Fishing sets for jack mackerel are indicated by black circles, and chub mackerel fishing sets are 
indicated by purple crosses. 
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2.8.  Analysis of variability for Jack mackerel and Chub mackerel according to fishing sets carried out 
between 2019 and 2023 in relation to satellite oceanography variables. 

 
Figures 2.8.1 and 2.8.2 present the comparative results of the analysis of variability of parameters relevant 
to the distribution of Jack mackerel and Chub mackerel between 2019 and 2024. The parameters analyzed 
are: Sea Surface Temperature (TSM, °C), Sea Surface Temperature Anomaly (ATSM, °C), Sea Surface 
Salinity (SALINIDAD, ups), Chlorophyll (CLOROFILA ug/Lt), Sea Surface Anomaly (SLA, cm), Sea Surface 
Altimetry (ALT, cm), latitude (LAT), distance from the coast (DC) and month of the year (MESES).  

2.8.1 Variability in the case of Jack mackerel 

In the case of Jack mackerel, Figure 2.8.1 is presented, which shows notable differences between several 
parameters during years 2019 to 2024. For the TSM, a wide range of thermal values (between 18 and 
25°C) is appreciated, with a preference for relatively high temperatures during years 2019, 2020, 2023 
and 2024; in years 2021 and 2022 the thermal values have been below average. As for the ATSM (in a 
range between -4 to +3°C), there has been a larger presence of Jack mackerel in slightly positive values 
with the exception of 2021 in which all catches were made in the midst of negative values. On the other 
hand, salinity remained in a discrete range of values (35 to 35.4 ups) and low chlorophyll concentration 
values (< 4 ug/Lt) with the exception of 2021 when the highest values were observed. As for SLA and ALT, 
the presence of Jack mackerel is almost entirely limited to positive values, but not beyond values of 10 
cm. Latitudinally, the distribution of Jack mackerel presented a range restricted to the central-southern 
zone. As for its distribution according to its distance from the coast, Jack mackerel was at relatively close 
distances, around 50 nm from the coast on average between 2019 and 2024, with the exception of 2020 
and 2023 when it was located at more than 100 nm on average. Finally, the timing of the distribution of 
fishing sets on Jack mackerel is usually limited to the summer months, when the fishing quota has been 
completed (Figure 2.8.1.1.) with the exception of 2023. At the time of the 2024 workshop Jack mackerel 
and Chub mackerel fishing sets were beginning in the southern zone. 

  

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2.8.1.1. Box plots on the variability of parameters in the case of Jack mackerel between 2019 to 
2024: Sea Surface Temperature in °C (TSM), Sea Surface Temperature Anomaly in °C (ATSM), Sea Surface 
Salinity in ups (salinidad), Chlorophyll (CLOROFILA), Sea Surface Anomaly (SLA), Altimetry (ALT), latitude 
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(LAT), distance to the coast (DC) and months (MESES). The red line on each box indicates the average 
value of all measurements. 

 
2.8.2.  Variability in the case of Chub mackerel 

For TSM, different ranges of thermal values are seen (between 18 and 24°C), having been distributed in 
warmer conditions during 2019, 2020, part of 2023 and 2024, and in colder conditions during 2021, 2022 
and part of 2023. Likewise, the distribution of Chub mackerel is related to a rather wide range of ATSM 
(between -4 to +2°C), but discrete in the case of SSM (34.9 to 35.4 ups), and with low chlorophyll 
concentration values (< 4 ug/Lt) with the exception of 2021 when the highest values are observed. As for 
SLA and ALT, the presence of Chub mackerel is almost entirely limited to positive values, but not beyond 
values of 10 cm. Latitudinally, the distribution of Chub mackerel was wide during 2019 and 2023, with a 
southward trend in 2020 and 2024, and with a denser presence in the center during 2021 and 2022. In 
terms of its distribution according to its distance from the coast, Chub mackerel was relatively close to 
the coast during 2019, 2021, 2022 and 2024, and further away from it in 2020 and 2023. Finally, the timing 
of the distribution of Chub mackerel, as it is the same fleet that fishes for Jack mackerel, indicates that 
during 2023 it was also fished during June. At the time of the 2024 workshop Jack mackerel and Chub 
mackerel fishing sets were beginning in the southern zone. 

 

 
 
Figure 2.8.1.2. Box plots on the variability of parameters in the case of Chub mackerel between 2019 to 
2024: Sea Surface Temperature in °C (TSM), Sea Surface Temperature Anomaly in °C (ATSM), Sea Surface 
Salinity in ups (salinidad), Chlorophyll (CLOROFILA), Sea Surface Anomaly (SLA), Altimetry (ALT), latitude 
(LAT), distance to the coast (DC) and months (MESES). The red line on each box indicates the average 
value of all measurements. 
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2.9.  Potential Habitat Model for Mackerel (MHPJ)  
 

Valdez et al. (2015) developed a deterministic and probabilistic 2D model of potential Jack mackerel 
habitat (MHPJ) using satellite oceanography data and positional variables. Originally, six variables were 
considered for the model, but due to the high prevalence of cloud cover in the coastal zone, it was decided 
to exclude chlorophyll, whose remote measurement is affected by the atmospheric conditions. Jack 
mackerel catches showed a more robust correlation with the model when the probability exceeded the 
threshold of 0.45 on a scale of 0 to 1.  The used satellite oceanographic parameters, including salinity and 
temperature, were obtained from the HYCOM platform. Thermal anomalies from an annual pattern were 
also incorporated. The MHPJ model was run biweekly only during periods with confirmed jack mackerel 
catches, using biweekly averages of oceanographic variables. This analysis covered from May 2023 (May, 
June, September and December) to January 2024 (first and second half of January), coinciding with the 
industrial Jack mackerel fishing season and the data available at the time of the study. 

 
The results of the model are presented in Figure 2.9.1. Regarding the areas represented by the model, 
during fortnight 1 (May 16 to 30, 2023), a wide extension with a high density (> 0.6) is observed south of 
15th south degree; no coincidences were found in the northern area, specifically north of Pimentel. For 
fortnights 2 and 3 (July 16 to 30 and September 16 to 30, 2023), the area begins to retreat from the coast, 
increasing its probability at the edge of the shelf. On the other hand, the coincidences with the fishing 
sets were observed mainly in the southern zone with probabilities close to ~0.5. In the fourth half of 
December (December 1 to 15, 2023), an expansion of the area and an increase in probability are observed 
along the entire coast. In fortnight 5, a similar pattern is presented to the fourth fortnight, highlighting 
the coincidence of the fishing sets with the main distribution area in the southern zone. In fortnight 6, a 
reduction in the area of the model is observed, as well as a decrease in the higher probability values, with 

coincidences observed in the fishing sets. In addition, the average probability value of fishing sets was 
calculated, finding a high assertiveness (~0.55). 
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Figura 2.9.1. Resultados de seis quincenas del MHPJ entre mayo del 2023 y enero del 2024. Los puntos 
azules marcados en los mapas indican las capturas efectuadas por los barcos industriales. La escala 
de color indica probabilidad de encontrar jurel (valores de 0 a 1). 

 
 
3. Top Predators Sighting 2024 
 
For the analysis of the presence of top predators during fishing trips, the sighting information provided 

by three vessels of the TASA company between June and September 2023 were used. It occurred in a 

range of 5 to 240 nautical miles from the coast, with a latitudinal distribution that ranges from 12 to 21th 

south degrees. The information provided by TASA consists of around 791 records, however, only 87 

included sightings of top predators. Figure 3.1. 

 
 

 
 

Figure 3.1. Marine wildlife sightings. The colored dots indicate the identity of the marine fauna as 
indicated in the corresponding legend (sea birds: aves marinas; whales: Ballenas; dolphins: delfines; sea 
lions: lobos marinos). 

 
A total of 2,671 individuals were observed between seabirds, whales, dolphins and sea lions, with the 

most numerous taxonomic group being seabirds with 1,772 individuals, dolphins were the second group 

with 810 individuals, then sea lions with 77 individuals and whales with 12 individuals.   

The tables below show in detail the different groups of species observed according to their distance from 
the coast, classified into three ranges: from 0 to 80 miles, from 81 to 200 miles, and more than 200 miles. 
It is important to consider that the information presented is collected by trained fishermen. When 
identifying a species according to their level of knowledge, the value ranged between 25% and 100%. 
Table 3.1. and 3.2. 
 

Table 3.1. Summary of groups and number of top predators sighted 
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Seabirds was the group of species with the highest number of individuals sighted within 80 miles. There, 

were 249 individuals of Peruvian gull, 128 Peruvian booby and 120 Guanay individuals, the latter two are 

guano birds. In the range of 81 to 200 miles, more sea bird records were observed, with the most sighted 

being the black-browed albatross with 400 individuals and the gray-headed albatross with 20 individuals, 

followed by the Parkinson's Shearwater with 55 individuals and the Parkinson's Petrel with 50 individuals. 

Outside of 200 miles at sea, the Parkinson's Petrel was the most numerous with 150 individuals, followed 

by the albatross with 100 individuals, then shearwaters and petrels with 50 and 30 individuals 

respectively. Table 3.2. 

Table 3.2. Summary of seabirds sighted in relation to distance to shore (0-80 n.mi., 81-200 n.mi. and > 

200 n.mi.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Regarding the largest cetaceans, within 80 miles the most observed cetacean was the blue whale with 6 

individuals, followed by the humpback whale with 3 individuals. In the range of 81 to 200 miles, only 1 

humpback whale was observed. Finally, outside 200 miles, a sperm whale individual was observed. Table 

3.3. 

Especie N° Avistamiento N° Individuos

Aves marinas 65 1772

Delfines 8 810

Lobos marinos 5 77

Ballenas 8 12

Distancia a costa 

(mn)
Nombre común Nombre científico N° de individuos

Gaviota Peruana Larus belcheri 249

Piquero peruano Sula variegata 128

Guanay Leucocarbo bougainvillii 120

Albatros de Galápagos Phoebastria irrorata 76

Pelícano peruano Pelecanus thagus 52

Petrel de Parkinson Procellaria parkinsoni 40

Gaviotín de Franklin Leucophaeus pipixcan 30

Pardela de Parkison Procellaria perkinsoni 10

Golondrina mar de collar Oceanodroma hornbyi 9

Golondrina de Tempestad Oceanodroma markhami 7

Pardela pata rosada Ardenna creatopus 7

Albatros de Buller Thalassarche bulleri 3

Albatros Ceja Negra Thalassarche melanophrys 400

Gaviota Peruana Larus belcheri 102

Pardela de Parkison Procellaria perkinsoni 55

Petrel de Parkinson Procellaria parkinsoni 50

Gaviotín de Franklin Leucophaeus pipixcan 40

Golondrina de Tempestad Oceanodroma markhami 25

Albatros Cabeza Gris Thalassarche chrysostoma 20

Gaviota Dominicana Larus dominicanus 6

Pardela pata rosada Ardenna creatopus 5

Piquero peruano Sula variegata 5

Albatros de Galápagos Phoebastria irrorata 3

Petrel de Parkinson Procellaria parkinsoni 150

Albatros sp 100

Pardela de Parkison Procellaria perkinsoni 50

Petrel de mentón blanco Procellaria aequinoctialis 30

AVES MARINAS

0 - 80

81 - 200

> 200 (altamar)
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Table 3.3. Summary of cetaceans sighted in relation to distance to shore (0-80 n.mi., 81-200 n.mi. and > 

200 n.mi.) 

 

 

 

 

 

Dolphins were sighted within 80 miles, Bottlenose Dolphin was the most sighted with 400 individuals, 

followed by the Common Dolphin with 385 individuals. 25 individuals of dolphins were recorded when 

the species could not be identified. Table 5.4. 

Table 5.4. Summary of dolphins sighted in relation to distance to shore 

 

 

 

Regarding sea lions, the only species that was sighted was the fur seals with 67 individuals within 80 miles 

and in a smaller proportion between 81 and 200 miles with 10 individuals. Table 3.5. 

Table 3.5. Summary of sea lions sighted in relation to distance to shore 

 
 

 

4. Conclusions 
 

 The thermal conditions of the last five years have led to a higher availability of Jack mackerel, 
especially in the southern area and despite the warm year 2023. Chub mackerel has tended to be 
distributed northwards, although it has shared distribution areas with Jack mackerel in the south. 

 

 During summer of 2023, the Jacj mackerel fishing areas were located further from the coast than 
in 2022; however, south latitudes 13 and 14 degrees concentrate the largest catches in the last 
two years, being located along the front between coastal cold and subtropical waters.  

 

Distancia a 

costa (mn)
Nombre común de especie Nombre científico de especie N° de individuos

Ballena Azul Balaenoptera musculus 6

Ballena jorobada Megaptera novaeangliae 3

Cachalote Physeter macrocephalus 1

81 - 200 Ballena jorobada Megaptera novaeangliae 1

Más 200 Cachalote Physeter macrocephalus 1

CETACEOS MAYORES

0 - 80

Delfines Nombre común de especie Nombre científico de especie N° de individuos

Delfin Nariz de Botella Tursiops truncatus 400

Delfin Común Delphinus delphis 385

Delfines - 25

0 - 80

Lobos marinos Nombre común de especie Nombre científico de especie N° de individuos

0 - 80 Lobo fino Arctocephalus australis 67

81 - 200 Lobo fino Arctocephalus australis 10
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 At the time of performing the 2024 workshop, Jack and Chub mackerel fishing began in the south 
(June and July 2024); Unfortunately, the new information has not been able to be integrated into 
this document; This year both species had been caught during January only in the southern area. 
 

 A significant presence of marine fauna has been recorded in the areas of operation of three fishing 

vessels of the TASA company. A total of 2,671 individuals were observed between seabirds, 

whales, dolphins and sea lions, with the most numerous taxonomic group being seabirds with 

1,772 individuals, dolphins were the second group with 810 individuals, then sea lions with 77 

individuals and whales with 12 individuals.   
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