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Presenter
Presentation Notes
FIRST OF ALL I WOULD LIKE  TO THANK THE ORGANIZER FOR THIS KINDLY INVITATION TO GIVE THIS TALK ABOUT THE IMPORTANCE OF BATHYMETRY ON FISHERIES RESEARCH.

THE RATIONALE AND SCIENTIFIC MANAGEMENT OF FISHERIES MUST DEPEND ON A FUNDAMENTAL UNDERSTANDINGS OF FISH BIOLOGY AND ECOLOGY; THAT IS, WHAT SORT OF ANIMAL FISH ARE, AND WHERE AND HOW THEY LIVE.
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Scientific management of fisheries must depend on a 
fundamental understandings of fish biology and ecology

What sort of animal fish are,  where and how they live.
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FISHES ARE HIGHLY ADAPTED TO A WIDE RANGE OF HABITATS FROM THE SURFACE OF THE SEA TO DEEP WATER, NEAR THE SHORE LINE AND INTERTIDAL ENVIRONMENT  TOWARD THE DEEP SHELF AND SLOPE. MOST OF THE WORLD FISH POPULATIONS LIVES OVER THE CONTINENTAL SHELF,  SHELF MARGINS, SLOPE   OR ABYSSAL PLANE, OVER SEAMOUNTS, PINNACLES OR CLIFF EDGE. COMMERCIAL FISHERIES HAVE BEEN DEVELOPED IN ALL THIS KIND OF ENVIRONMENTS. 



Why are they there?

They aggregate:   FOOD
SPAWNING

AVOID TO BE EATEN

Knowledge of the fish habitat is essential for the future 
management of the resources.
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WHY ARE THEY THERE?. 

THE REASON IS SIMPLE, THEY AGGREGATE IN AREAS WHAT EVER THEY COULD FIND THEIR FOOD AND WHAT EVER THEY COULD SPAWN AS STRATEGY TO AVOID LOSSES OF THE OFFSPRING.  COAST AND CONTINENTAL SHELF ARE PRODUCTIVE MARINE AREAS ESPECIALLY THE EASTERN BOUNDARY OF THE OCEANS. THEREFORE PRIMARY PRODUCTION PROVIDE THE ADEQUATE ENVIRONMENT TO SUPPORT  IMPORTANT FISHERIES.

THE KEY TO THIS LIES IN WHAT THE FISH EAT



SEABED DETECTION EQUIPMENT AND TECHNOLOGY

•ECHOSOUNDER

•SONAR

•TRAWL NET SONDE  AND  GEAR  SENSORS

•AUTOMATIC  SEABED  MAPPING
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THEREFORE, THE KNOWLEDGE OF THE FISH HABITAT IS ESSENTIAL FOR THE FUTURE MANAGEMENT OF THE RESOURCES, UNDERSTANDING THE HABITAT AS A COMPLEX OF PHYSICAL AND BIOTIC FACTORS WHICH DESCRIBE OR DETERMINE THE PLACE WHERE THE ANIMAL LIVES. 
IN THIS CONTEXT,  MEASUREMENT OF WATER DEPTH BECAME ONE OF THE FUNDAMENTAL OBSERVATIONS MADE AT SEA WHERE THE ACOUSTICS METHOD FORM OUR PRINCIPAL MEANS OF ACQUIRING BATHYMETRIC DATA SINCE THE DEVELOPS OF THE ECHO SOUNDER



Echosounder                  Sonar

School size.

School depth.

Speed.

Swimming direction
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FISHING VESSELS ARE MOSTLY EQUIPPED WITH ECHOSOUNDER. THE SOUND BEAM IS VERTICALLY TRANSMITTED  AND THE OPERATING FREQUENCY MAY VARY FROM 12 KHZ TO 200 KHZ. FISHERMENS USE THE EQUIPPMENT TO REGISTER DEPTH TO THE BOTTOM AND TO LOCATE FISHES IN THE WATER COLUMN..
 THE SONAR IS COMMONLY USED BY THE PURSE SEINE PELAGIC FISHERIES BOAT TO DETECT THE FISH SCHOOL IN A WIDE AREA RANGE AROUND  THE VESSELS, WHILE DEMERSAL FISHERIES TRAWLER USE IT IN ASSOCIATION OR TOGETHER WITH OTHERS INSTRUMENTS, LIKE MULTIBEAM OR OMNIDIRECTIONAL SONARS. AFTER THE DETECTION OF FISH IS COMPLETE, SONAR INSTRUMENTS ARE USED TO ESTIMATE SCHOOL SIZE, TO TRACK ITS  DEPTH, SPEED AND SWIMMING DIRECTION.     




Trawler

Trawler net
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NET SONDE:  WAS DEVELOPED TO MONITOR THE VERTICAL OPENING OF THE TRAWL NET AND THE VERTICAL POSITION OF THE NET RELATED TO FISH CONCENTRATIONS DEPTH AND THE BOTTOM. THE  SONDE IS MOUNTED ON THE HEADLINE OF THE TRAWL NET AND OPERATE SENDING THE INFORMATION THROUGH A CABLE TO THE SHIP OR THE NEW VERSION WHICH ARE CABLELESS SOUNDING. 

ACOUSTIC SENSORS TO CONTROL THE FUNCTIONING AND PERFORMANCE OF THE FISHING GEAR ARE USED TO MEASURE TRAWL DEPTH, DOORS SPREAD, HEADLINE HEIGHT, TEMPERATURE, SPEED AND AMOUNT OF CATCH IN THE BAG,  
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AUTOMATIC SEABED MAPPING: COMMERCIAL FISHING VESSELS HAVE THE OPPORTUNITY TO EXPLORE AND TO SAMPLE THE SEABED, COMBINING THE INFORMATION ORIGINATED FROM THE SEA BOTTOM AND PROVIDED BY DIFFERENT DEVICES LIKE: ECHOSOUNDERS, SONARS, NET SOUNDERS. IN ASSOCIATION WITH A CHART PLOTTING, THIS INFORMATION MAY BE USED TO OBTAIN AND IMPROVE THE TOPOGRAPHY OF THE BOTTOM. THE ECHOSOUNDER  DATA AND THE GPS DATA ARE USED TO GENERATE TOPOGRAPHIC SEABED MAPS IN REAL TIME, COMBINING OFFICIAL VECTORISED SURFACE MAPS WITH SELF GENERATED BOTTOM CHARTS IN A HIGH RESOLUTION BOTTOM MAP (5 M). A SOFTWARE ENVELOP OF 3D VIEWING PERMIT TO VIEW THE BOTTOM FROM DIFFERENT ANGLES AND VIEWS TO STUDY THE LANDSCAPE.
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Chilean hake

Merluccius gayi
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Map of distribution of commercial hauls of Chilean hake during 1997 
and location of 13 fishing grounds associated to the main focuses of  
abundance. Echogram showing hake near to the seabed on the 
continental shelf.



Chilean Hake

Shrimp

Orange Prawn

Yellow Prawn



Haketail - Hoki

Macroronus magellanicus
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Location of trawls of haketail M. magellanicus realized by the demersal 
fleet of Central Chile (2002). Echogram showing haketail near to the 
border of the continental shelf (Hassler Bank) and 3D view of the bank 
plotted by own data of skippers (red crosses).



Orange roughy

Hoplostethus atlanticus



Schematic location of Orange roughy (Hoplostethus 
atlanticus)  off New Zealand (Chatham Rise)



Echogram showing schools of Orange roughy near to 
pinnacles off Chile (Juan Fernandez Island). 



Alfonsino

Beryx splendens



Cardinal fish 
(Besugo)

Epigonus  crassicaudus



FISH STOCK ASSESSMENT IMPORTANCE

1883      Cause of fluctuations  “natural fluctuations  vs  influence of   
fisheries.

1908      Fishery Biologist introduced topics as: Fish Age, Fish          

behaviour, Fish composition, Fish tagging, eggs and larvae.   

1954      Beverton initiate the structure model to estimate mortality     
rate given catch and effort data.

1960      Direct method to stock assessment: Hydroacoustics, Catch 
per unit area.

1970      Biomass quantification using the echointegration.

1980      New methodology for fisheries independent assessment.

2000      High degree of sophistication: dual beam, split beam.



Acoustic Studies of Demersal Fishes and Their 
Habitats



High relief habitats pose considerable challenge for acoustic
detection of fish, particularly in regions where the acoustic
scattering properties of the substrate are largely unknown and
poorly understood. The much better near boundary detection
depends on a greater knowledge of the 3D boundary shape as well
as acoustic parameters such as target size and beam pattern.

New 3D viewing tools can help in assessing 
habitat types and optimising survey designs.



Assessment of organisms living in association 
with high relief habitats can be severely limited 
by the nature of the habitat type and by 
species-specific behaviour patterns.

100 m
150 m
200 m

500 m

Knowledge of bathymetry is key to improving our interpretation 
of acoustic observations of demersal fishes found near bottom.

Widow rockfish (Sebastes entomelas)
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Researchers from Fisheries and Oceans, Canada and commercial fishers 
conducted a joint venture project in 1998-1999 to assess Widow rockfish 

populations off the westcoast of Vancouver Island, British Columbia.  

Results from two study sites show detailed knowledge of bottom features 
should be considered a prerequisite to studies on fish distribution and 
estimating abundance of demersal species in regions of high relief.
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Acoustic data were also used to 
map the area since no detailed 
bathymetry data was available.

The transect grid was repeatedly 
surveyed to collect observations 
of diel changes in abundance and 
distribution of fish schools.

Plots of diel changes in fish distribution.

180m

Daytime echogram from Triangle Island 
site showing rockfish schools near bottom.



The survey grid from the Triangle Island study site 
was continuously sounded
over two diurnal
cycles. 

Acoustic
ping data
was plotted in
3D and draped over
an interpolated map
created from all bottom
detections.

Aggregations
are seen in

association with
the shelf  edge,

bottom  features,
and other fish schools.



WHAT YOU SEE ….IS NOT WHAT YOU GET!!



Noise?. Rolling?. What?.

After applied MAXSEA 
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32 passes were conducted along 
different bearings to view the site.

However, fishers reported lost or 
damaged gear when trawling.

Acoustic observations from Pisces Pinnacles study site showed targets 
that appeared as dense rockfish schools, often separated from bottom.



All bottom detect samples were used to create an interpolated 3D 
surface.

Pass 3402 trackline

Several rock pinnacles that extended over 150m in 
length and rose up to 15m above bottom were seen. 



Pass 3503

Pass 3303

A ‘new’ bottom profile was
created from the interpolated
surface, draped as a mask over
each trackline and aligned
with the echogram ping data.

We identified areas of uncertain signal source:

Parallel 
Tracks

fish schools??     or...
sidelobe interference??

Bottom mask



Pass 3303

Dense aggregations first thought to be fish schools...…

But...…were more likely sidelobe echoes from nearby pinnacles.

trackline

Ping #



Even the most experienced fishers could be misled
by the acoustic image on their sounder and end up
targeting their gear on the capture of large rock piles.

For fishery managers and researchers, absence
of detailed bathymetric information could lead
to gross over-estimates of stock abundance
through acoustic integration of rock rather
than rockfish.



Fish schools and Environment

The information from different sources enables to draw up a summarized 
list of frequently asked data which can be improved in the future:

Bathymetry: Good quality data, reliable and precise.
Artificial obstruction: wreck, pipelines, cables.
Nature of the seabed: Sand, shell, gravel, rocks, mud.
Regulations: Restricted areas, EEZ limits.
Deep Currents: main direction and speed.

What data and why?

The use of the acoustics method for the quantification of fish 
biomass release a great amount of information that could be 
extracted from the echograms, as v.g.:  the school´s size, shape, 
structure, position and the sorrounding environment.



High resolution multibeam bottom imagery is needed 
to help  develop acoustic scattering models for 
different bottom types. 

These models can then be used to improve discrimination of 
targets near boundaries and help resolve fish from bottom.



- Planning tows safely.
- Avoid seabed obstructions. 
- Prospecting new potential areas.
- Positioning precisely the fishing 

device. 

Skippers need that pinnacles, ridges, cliff edges,  
pronounced slopes. 

Data is need for:



¡¡WHAT YOU SEE IS ………...WHAT YOU GET !!

Fishermen want products that can show directly what 
they are looking for.

The End

CONCLUSION
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