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Symposium State of

The Art of Habitat

Monitoring
November 6-10, 2023, Concepción, Chile

5 sessions
5 Keynote speakers
39 oral presentations
3 workshops



SESSION 1: Environmental variables and oceanographic 
mechanisms associated with spatio temporal processes. 

Keynote speaker: Dr. Francois Gerlotto (IHMA, Peru)

SESSION 2: Modeling and relevant indices and indicators to improve 
habitat monitoring of pelagic and deep sea species.

Keynote speaker: Dr. Renato Salvatecci (U. Kiel, Germany)

SESSION 3: Technologies and methods available for habitat 
monitoring.

Keynote speaker: Dr. Hector Peña (IMR, Norway)

SESSION 4: Considering essential habitat in the assessment of 
resources: Maintenance and enhancement of productive capacity 
of habitats to increase fishery productivity.

Keynote speaker: Dr. Francisco Chavez (MBARI, EEUU)

SESSION 5 : Climate change scenarios in the South Pacific ocean

Keynote speaker: Dr. Ricardo Oliveros (IRD, France)



•Description of the interactions between a population and its surroundings (this is why defining 

habitat is necessary);

•Elaboration of synthetic descriptors of the status of a population (from habitat definition); 

•Definition of scenarios;

•Determination of "warning indicators", showing that a new scenario is affecting the stock 

(mostly behavioral features obtained through the analysis of the fishers’ real time data);

•Determination of "anticipatory indicators“: if changes appear in some indicator before the 

related environmental/ecological changes are observed, this indicator has predictive capacities.

«Life is everywhere. And because the [Darwinian evolutionary] trial-and-error procedure has gone 
for billions of years, every living thing has or is a machinery for learning, remembering, and 
forecasting. The objective is to provide anticipatory reactions to the interactions with the 

external world ".
Marchetti, C., 1998. Notes on the limits to knowledge explored with Darwinian logic. Complexity, Vol. 3, N° 3:22-35

WHY SHOULD WE INCLUDE STUDIES ON HABITAT IN FISHERIES RESEARCH?
12/12

François Gerlotto
IHMA

Session 1



G. Chávez-Collazos 1, A. Cuba 1, J. Sánchez 1 and B. Buitrón 1

IMARPE – Instituto del Mar Perú

Conclusions

• Temperature is one of the main external factors with influence into the spawning periods. The results are
a consequence of changes in the environment, which affects the reproductive behavior, leading to
disturbances in the spawning periods (ICES, 2020).

• Since mackerel is associated with subtropical waters (Santander & De Castillo, 1980), the greatest
reproductive activity occurs during summer (Dec – Mar). However, the reproductive periods can be altered
by the occurrence of temperature anomalies (IMARPE Internal Report, 2019).

• Previous studies in Peru have described this theory before, like Buitrón et al. (1998), who described the
expansion of these areas due to El Niño of 1997 – 1998.



Changes in the spatial distribution and morphology of anchovy 
schools (Engraulis ringens) from a neutral to a warm phase

M. Pozada-Herrera, P.R. Castillo, C. Valdez, E. Diaz and D. Grados

Conclusions:

- Warm water masses were observed up to more than 150 meters depth.

- The warm water masses observed in the water column caused the anchoveta schools to be closer to the coast.

- Vertically, the anchoveta deepened below 150 meters in search of more favorable conditions for their survival.

- More extensive schools were observed, possibly due to the reduction of their habitat. 



The role of lagrangian coherent structures on Chilean jack mackerel 
(Trachurus murphyi ) distribution

Sebastián I. Vásquez1,2, Kalle Michielsen1,3, Nicolas Alegría1, Claudia Bruno1 & Aquiles Sepúlveda1

 

   

 

 
 

 

    

Conclusions:

1. Strong relationship found between Finite-Sized Lyapunov Exponents (FSLE) and jack mackerel

2. FSLE useful as predictor on top of existing metrics

3. FSLE suggests exponential increase

4. FSLE & FSLE MAX suggest strong increase until a threshold is reached

5. Association of jack mackerel with Lagrangian Coherent Structures: feeding activity?



I N S T I T U TO  D E  F O M E N TO  P E S Q U E R O

Spatio-temporal distribution of Jack 
mackerel and its spatial indicators and 

density index in the northern zone of Chile.

Jóse  Córdova and Víctor Catasti

November, 2023

There is an improvement in the ocean conditions jor Jack
Mackerel in the northern Chile.

It is associated with the increase in recent years of the Occupancy
Index and Distribution Index.

There is also a strengthening of the size structure of the stock due
to the incorporation of larger specimens in the study area.



Loranger1,2, Jech3, and Lavery1 2022
1 – Woods Hole Oceanographic Institution, 2 - Kongsberg Discovery, 3 – NOAA NEFSC
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Monitoring and 
assessing habitat-
forming sessile 
megafauna:  risk-
based evaluation of 
the impacts of trawling

Outline:

• Australian oceans, 
environmental & 
biological data

• Benthic & biophys
surveying

• Biophys modelling 
distributions species and 
habitats

• Mapping & overlay trawl 
impacts-depletion

• Risk-based assessment & 
evaluating trawl 
management

Symposium State of the Art of 
Habitat Monitoring, November 6-8, 
2023. Concepción, Chile

Roland Pitcher, Nick Ellis, Bill Venables, 
Ted Wassenberg, Charis Burridge, Francis 
Pantus, Greg Smith, Mat Browne, Peter 
Doherty, John Hooper, Neil Gribble, Ian 
Poiner, and Rodrigo Bustamante,

…plus many others from CSIRO and other 
agencies



Spatial distribution and biomass estimate of Chilean jack mackerel off South-

central Chile based on acoustics records from fishing vessels

Nicolás Alegría L. and Aquiles Sepúlveda O.
nalegria@inpesca.cl

 

   

 

 
 

 

    

Conclusions

• A reduction in the westward distribution of CJM was observed between 2018 and 2023.

• It is observed that January shows the highest density compared to previous years

• In April of 2023, the CJM abundance and biomass estimated was lower than 2022, with an abundance
of 1,328 million of CJM and a biomass of 1,210,359 tons (CV= 17.95%), which represents a decrease in
11.82% and 20.75% in abundance and biomass, respectively.

• Considering the size structure of CJM since 2019 to 2023, it is observed that the estimation of
abundance (in millions of individuals) has had an increase in the time towards larger specimens.



Long-term dynamic of the jumbo squid geographic distribution in 
Humboldt Current System

Christian M. Ibáñez1, Jennifer Catalán1, Karen Belmar2, Felipe I. Torres3, Claudia Bruno4, Sebastián 
Vásquez4, M. Cecilia Pardo-Gandarillas1

EVOLUTION &
BIODIVERSITY

Conclusions

The occupancy index showed temporal changes that allow us to know the geographic distribution of squid in HCS.

The association between sea temperature and the occupancy index allows us to predict the geographic distribution 
of squid in HCS as a function of environmental variation.

More stable environmental conditions in the last 20 years, after the El Niño 98-99 event, have allowed maintaining a 
wide distribution of D. gigas in Chile, which has led to maintaining a profitable fishery since then (Ibáñez and Ulloa 
2014).

The wide and homogeneous distribution of jumbo squid throughout northern and central Chile between 2001 and 
2021 suggests that this area has experienced favorable environmental and ecological conditions during the last 20 
years that have favored the persistence of the squid population.



Improving Habitat Understanding for Pelagic and Deep- Sea Species by 

Assessing Atmospheric Forcing Effects on Southern Humboldt System 

Circulation

Cristián Salas
1
, Sebastián Vásquez

1,2
& Vincent Echevin

3

• The ERAI simulation indicated weaker wind stress south of 37°S.

• Sea surface temperature values near the Chilean coast in ERAI were observed to 
be high, but not necessarily associated with the high wind stress values.

• All three simulations display a consistent vertical bias pattern in tempertarue.
The ERAI salinity showed the highest bias values.

• Meridional current intensities along the coast respond to varying wind
intensities and wind stress.

• Both ERAI and ERA5 effectively captured the maximum intensity of the counter-
current (~15 cm/s at 100 m depth) at a shallower depth than observed.

• The analysis of the poleward transport of the PCUC allowed ranked the models
in terms of performance from best to worst as follows: NCEP2M, ERA5, and ERAI.

Conclusions:



Effect of ENSO on the habitat of juvenile and adult 
anchovy (Engraulis ringens) in northern Chile (18°25 S-
25°00 S)

F. Leiva1, E. Yáñez2 and F. Sánchez1Conclusions

• Adult anchovy aggregations was observed deeper during ÑIÑO events than during NIÑA-NEUTRAL
events.

• During NIÑA events, adult anchovy is linked with the northern sector, while during NEUTRAL-NIÑO
periods they were found further south.

• Adult anchovy were observed in warmer, more saline and more oxygenated areas according to NIÑA-
NEUTRAL-NIÑO.

• Adults were observed associated with higher chlorophyll concentrations in NEUTRAL periods,
followed by the NIÑA period and with the lowest chlorophyll values in the NIÑO periods.



I N S T I T U TO  D E  F O M E N TO  P E S Q U E R O

In situ target strength measurements of southern hake (Merluccius australis) in 

the inland sea of Aysén Region, Chile.
1Javier Legua Delgado, 1Sergio Lillo Vega, 1Rene Vargas Silva, 1Adrián Ibieta Figueroa, 1Manuel Rojas García, 

1Luis La Cruz Aparco, 1Jairo Gutiérrez & Eduardo Mancilla

Conclusions

• TS-Size relationship was estimated for southern hake, obtaining results of 25,2 log(LT) − 77, and its respective

standardized equation was 20 log(LT) − 68, 448.

• Using a submerged transducer in this study is considered a reliable and fitting method.



How can acoustics be used to improve our 
understanding of the marine ecosystem?

Héctor Peña

Pelagic fish group
Institute of Marine Research

Norway

Session 2



Investigation of bias in echosounder acoustic
surveys using omnidirectional sonar from South to 

Northwest Africa
Héctor Peña1, Fannie W. Shabangu2, Kamal Mamza3, Abdoulaye Sarre4, Mohamed Ahmed5, Uatjavi Uanivi6,
Filomena Vaz Vehlo7, Erling Stenevik1 and

Remarks:

• Sonar data collected and processed in 5 acoustic pelagic-trawl surveys in west Africa during 2017 and 2019

• Procedure for sonar echo-integration and use of sonar data is proposed for routine surveys

• Sonar not suitable to measure when pelagic fish is dispersing in layers (night hours)

• Transects with only sonar registrations account for 19 % (Morocco 2017)  and 37% (South Africa 2017) of sonar NASC

• Data analyzed show a clear underestimation echo sounder measurements in Morocco and South Africa 2017

• Higher proportion of sonar estimates in all surveys in the upper 10 m relative to the echosounder 

• The impact of the echosounder bias in the acoustic survey estimates needs to be evaluated



Anchovy fish length measurements using EK80 echosounder in 
Atacama Region, Chile 2023

Luis La Cruz; Felipe Sanchez, Sergio Lillo, Adrian Ibieta, Jairo Gutierrez, Jorge Castillo, Alvaro Saavedra and Francisco Leiva
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Comparing random and systematic survey of 
Chilean Jack Mackerel biomass estimates off 

south central Chile

Nicolás Alegría L. and Aquiles Sepúlveda O.

 

   

 

 
 

 

    

Conclusions

➢ Estimation of CJM biomass by random sampling is possible, the discussion could be the precision of
the estimate.

➢ Biomass estimates obtained by random survey represent a good alternative that can help in the
management of CJM, especially in years when there is no formal acoustic assessment survey of this
fish.

➢ The results were very close in years where the date and area of biomass estimates from both surveys
coincided.

➢ The accuracy of the estimates from both types of sampling will be the subject of evaluation in the
future.



CLEANING & QUALITY CONTROL PROTOCOL FOR DATA COLLECTED BY

COMMERCIAL ECHOSOUNDERS DURING FISHING OPERATIONS AND ITS

APPLICATION IN TARGET STRENGTH STUDIES OF SMALL PELAGIC FISH

MARTIN SANTIVAÑEZ-YUFFRA, NATHALY PEREIRA-LETONA & CYNTHIA VASQUEZ-PAREDES

SNR-based controls showed that commercial echosounders installed in 
industrial vessels can collect data with scientific quality during fishing 
operations until depths up to 125 m, deeper than the usual vertical distribution
range of the main Peruvian Sea small pelagic resources.
Coherent results for anchovy suggests that data (both acoustic and biological 
sampling) collected by fishing vessels & fishermen can be used in TS studies of 
epipelagic fishes.



ACOUSTIC OBSERVATION OF THE OXYGEN MINIMUN  

ZONE, USING FISHING VESSELS - PERÚ

2007 – 2022

S. Peraltilla, M. Gutierrez, S. Montero, G. Lecca, C. Vázquez, M. Santibañez, C. Vasquez, E. Chocce,

Conclusions

• The observation of a deeper OZM is linked to a higher abundance of fish. Using acoustics , OMZ was 
observed until 140 m deep.  

• Fishing vessels deploying digital echosounders can detect the variability of OMZ with high resolution.
• During  years when OMZ is closer to Surface the season is favorable to anchovy. When OMZ goes 

deeper the season is favorable to Jack and chub mackerel.
•  





Characterizing seasonal patterns in the 3D habitat 

suitability using dependent and independent fisheries data 

of Jumbo flying Squid (Dosidicus gigas) in the Peruvian 

jurisdictional waters

Grados, D, Mendoza, J, Pozada M, Valdez C, Cuadros G, Sanjinez M, Vargas G, 

Arguelles, J and Roncal-Herrera, E

Conclusions

• Decadal variability was observed in the ONI 1+2 index.

• Three decadal patterns were observed from the spatial distribution of the fishing fleets.

• The behavioral pattern of artisanal squid fishing vessels would respond to decadal environmental periods
with their own conditions.

• Over the years, with the increase in navigational experience and the increase in size, greater autonomy
and use of better vessel technology, fishing zones became more dynamic, reaching long distances away
from the coast.



Synthesis on the biology and ecology of the Pacific pomfret (Brama 
australis) in the coast of Chile and in oceanic waters of the south 

Pacific Ocean
Elson Leal and Sergio Neira





Identifying the drivers of krill distribution 
and abundance variability in the coastal 

area of the Humboldt Current System
Macarena Díaz Astudillo1, Ramiro Riquelme Bugueño, Kim Bernard, Gonzalo Saldías & Jaime Letelier

CoOL-UBB, Universidad del Bío-Bío1

Conclusions

1. Cross-shore gradients in oxygen and temperature define the abundance of the top species

2. E. mucronata is physiologically and metabolically adapted to the cold and hypoxic conditions of the coastal band,
explaining its dominance in this ecosystem

3. Krill populations are not limited by food (at least by phytoplankton) thanks to the permanent upwelling pattern

4. The results suggest a local negative effect of anchovy on E. mucronata, but it must be further investigated. Future studies
should incorporate stomach content data to prove the trophic interaction.

5. Krill dynamics in northern Chile respond to different drivers than in central-southern Chile because of contrasting
seasonal environmental dynamics.



The influence of environmental changes on trophic ecology of the Chilean jack 
mackerel (Trachurus murphyi) in the southern Humboldt Ecosystem

Claudia I. Bruno1, Christian M. Ibáñez2  &  Sebastián I. Vasquez1,3 

Conclussions

❖ The occurrence of El Niño events during 1997-1998 and 2015-2016 did not change dietary
composition and diversity of jack mackerel. However, during 2004 to 2015 dominance of
euphausiids in the diet increased the prey diversity in jack mackerel stomachs.

❖ Body size (total length) was the variable more important to understand the dietary changes of
jack mackerel during 1997-2022.

❖ The years when fishes were larger increase the consumption of euphausiids showing a positive
correlation of fish length with prey number and dominance, and consequently a decreased of
prey diversity.



The Salvamares Program of the National Fisheries Society: 

Contributing to the sustainability of the Peruvian marine 

ecosystem

S.  Peraltilla, J. Alfaro, G. Meneses and M. Gutiérrez
1

Conclusions

• An observation and monitoring system for the marine ecosystem has been implemented with the industrial fishing fleet.

• The SNP fishing fleet operates on a large spatial and temporal coverage, collecting acoustic, biological, satellite and 

fishing information. 

• Crew members are regularly trained and sensitized regarding the need of the ecosystem sustainability. 

• Supporting materials ensure better quality of collected data on interactions, identification and safe release of ETP 

species. 

• Interaction with ETP species would depend on several environmental variables, being the fishery an additional factor.

• The dissemination and implementation of the program in other fleets and fisheries is feasible.



Modelling present and future geographic distribution of the 
jumbo squid Dosidicus gigas

Karen Belmar-Salinas1,2, Felipe I. Torres3, M. Cecilia Pardo-Gandarillas2 & Christian M. Ibáñez2

Conclusions

✓ The results of niche modelling strongly indicate that the distribution of jumbo squid is
associated with temperature and salinity in both the Northern and Southern Hemispheres.

✓ The most realistic/pessimist scenarios of climate change (RCP 8.5) will have severe effect on
the potential distribution of Dosidicus gigas.

✓ In the near future (2040-2050), the geographical distribution of Dosidicus gigas will shift
towards high latitudes in both hemispheres.



 

   

 

 
 

 

    

Instituto de 

Investigación Pesquera

INPESCA

ENSO-Zooplankton interactions in the coastal zone 

of Chile: impact on the diversity and distribution of 

the zooplankton community.
Jocelyn Silva-Aburto & 

Ramiro Riquelme-Bugueño

• The climatic variables PDO and SOI contribute in a greater proportion to the structure of the data,

demonstrating the importance of interannual variation in the zooplankton community (ref.

abundance).

• Oceanographic conditions vary interannually and there is a differentiated response between the

northern and southern areas of the study area when there is a climatic event.

• The “indicator group” analysis consistently showed in the 3 climatic indices that Jellyfish, 

Appendicularians, Siphonophores and Fish Larvae are indicator groups for El Niño, while 

Radiolarians were the indicator group for La Niña.



Dr. Francisco Chávez

Observing Life in the Sea using 
environmental DNA

Conclusions

• Environmental DNA and other omics methods are
powerful tools for observing life in sea.

• Support a wide variety of applications, from scientific
discovery to applied management.

• Challenges remain but tremendous opportunities ahead
including routine global observations of life in the sea and
their health.

Session 3



Dr. Renato Salvatecci

A paleoceanographic perspective on regime 
shifts and tipping points in the Humboldt 

Current system

Session 4



Vulnerability to climate change of essential habitats of 

economically important pelagic resources in Chile

E. Yáñez, C. Silva, F. Sánchez & M.E. Garrido

• Fine-tune climate change projections at the regional level.

* Analyze the effects of climate change on the life cycle of
species.

• Promote transdisciplinary work.

* Promote a long-term research program.

* Consider the issue in Management with an Ecosystem 
Approach.



Samuel Amoros (EDF)





Luis Soto-Mardones(1), Sergio Núñez(2), Manuel González(1), Cristián 
Caamaño(1), Carlos González(2), Ricardo Pavez(1) & Gonzalo Saldías (1)

Impacts of climate change on river runoff and 
coastal fishing resources in central Chile

Conclusions

• Data on rainfall and river flows indicate that they have been influenced by climate 
change, manifesting themselves in a decreasing trend over time.

• On an annual scale, more limited data series of rainfall and river flows reveal a decline 
attributable to the influence of interannual events such as La Niña. 

• The decrease in rainfall and flows is accentuated by the cold phase of the interdecadal 
signal. Both factors operate in tandem in the context of climate change.

• The reduction in river flows, evidenced by the decrease in the extension of the areas of 
fluvial influence, has a direct impact on coastal ecosystems by reducing the catches of 
fish, molluscs and crustaceans.



Conclusions



Performance of good practices to mitigate 
the ETP species bycatch in central-southern 
Chilean Jack mackerel (Trachurus murphyi) 

fishery

CARLOS GONZÁLEZ AYAMANTE
Fisheries Research Institute (Inpesca)

• A total of 42 species were recorded in the catches as accompanying fauna.

• 99% of catches were made up of jack mackerel and mackerel.

• Within the remaining 1% of the catches sampled (accompanying fauna) were the
following species: sierra, cuttlefish, marlin, hake, warbler and others. From the
point of view of occurrence >o= at 10% of the hauls, the presence of marlin,
mackerel, jellyfish and cuttlefish stood out.

• The highest discards were observed in the target species (jack mackerel),
representing 5.5%, 8.8% and 6.3% of the total estimated catch.

Conclusions



Statistical downscaling and bias correction of 
Earth System Model outputs for habitat 

modelling applications
Ricardo Oliveros-Ramos

Conclusions

• When using climate change projections, forcings need to be 
consistent in spatial scale and unbiased with respect to the 
forcings used in the reference simulation or model fitting (hindcast).

• Statistical downscaling and bias correction is a time efficient way of 
solving this problems when projecting the regional impact of 
climate change using global forcing.

Session 5
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