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Trachurus murphyi: a population exploited by industrial fisheries
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Catches Chilean jack mackerel (CJM), 1970-2010 (data SPRFMO).

Most of the fishing vessels used by the fleets are equipped with modern acoustic devices



Acoustic information available from fishing/research vessels

. Time-spatial location of fishery resources and abundance (biomass) estimates
Time-spatial distribution of preys (krill, zooplancton, mesopelagtic fish, all micronekton)
Description of habitat through continuous measurement of ecosystem indexes.
Multifrequency species identification on vessels equipped with 2 frequencies.

. Extraction of structures and abundances for each group or species

. Fish samples and oceanographic data in stations

Karp (Ed.), ICES CRR, 2007 Melvin et al, ICES JMS, 2002 Honkalehto et al, CJFAS, 2011

There is already an important scientific background in the use of acoustic data from fishing vessels (e.g. above)
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Distribucién acdstica acumulativa de jurel (figura de laizqujerda) y abundancia relativa por cuadrados estadisticos de
6x6 millas nauticas cuadradas. A la derecha se tiene cuatro figuras que presentan lasecuenciade la distribucion
acustica. La figura al extremo derechoinferior solo muestrala secuencia de la distribucion de las calas durange la
quincena 11. Esta informacion solo se ha incluido como referenciay no'ha sido incluida para los analisis preséntados en
este informe.
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A workshop on fishers’ data, Peru, March 201 1: acoustic data on jack mackerel

from 4 fishing companies
(Data: January-March 2011)

Map of the 150 000 EDSUs
sampled by the 4 main fishing
companies, January-March,
2011

Routes of the 25 fishing trips
used for the research (15000 EDSUS).

Black: distribution of the CIJM schools
observed during the trips. Circles are
proportional to the NASCs

Orange: fishing operations

January-March, 2011




Main data collected continuously and integrated each 3 minutes (approx. each %2 mile)

VESSEL ACOUSTICS POSITION DATE DENSITY
Process_ID Sv_mean Layer_depth_min Date_S Frequency
BARCO NASC Layer_depth_max Time_S Anchovy
CODIGO Sv_max Ping_S Date_E Jack mackerel
Sem anch Sv_min Ping_E Time_E Mackerel

pesca Sv_noise Ping_M Date_M Mixed IM + M
Interval NASC_noise Dist_S Time_M various
Layer Height_mean Dist_E bonito
Dist_Recta Depth_mean Dist_ M agujas
F_C_Dist Samples VL_start squid
Alpha VL_end Munida
Gain_constant VL _mid euphaus.
Noise_Sv_1m Lat_S Vinciguer.
Minimum_Sv_threshold_applied Lon_S Myctophid
Minimum_integration_threshold Lat_E
Maximum_Sv_threshold_applied Lon_E
Maximum_integration_threshold Lat_M
Exclude_above_line_applied Lon_M
Exclude_above_line_depth_mean
Exclude_below_line_applied
Bottom_offset
Standard_deviation
Skewness
Kurtosis
ABC ) .
ABC o In yellow: data used in the
_noise
Area_Backscatter_Strength workshop for analysing the
Thickness_mean apport of fishers’ acoustics
Range_mean

Exclude_below_line_range_mean
Exclude_above_line_range_mean
Beam_volume_sum
No data_samples




Some examples of routes.
Densities (NASC) in jack mackerel are given by ¥2 nautical mile and
represented by proportional circles




Analysis of the trips.

Echogram of the whole trip #

Sv (blue) and NASC per school
(red) during the trip. EDSU: 0.5
nautical mile

Drawing of the routes and CIJM
abundance
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Separating the trip in 3 parts: route to fishing grounds
(A), exploration/exploitation ( E ), return (R)



Spatial distribution of fish and ships

Variograms on fish density
distribution: range = 2.7 Nm
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Abundances measured by fishing vessels:

Box Plot (TASA acoustica y pesca enero marzo 2011_24_3.sta 30v*24610c)
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A: travel to fishing grounds; E:exploration/exploitation; R: return




CPUE of CJM: catch vs. abundance
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Relationships between total catch (tons) and total abundance
(NASC) per trip in the exploration zone (25 trips)



No of EDSU

How representative of the stock is a sampling from fishing vessels?

The “catcha% densities”

( h

What is the good
histogram?
What effect on
the CPUE?

Histogram of NASCs for the 25 trips
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Other informations obtained through fishing vessels (I)

Abundanci Area de Densidad | Desviacié
undancia| . ... .. esviacidn
Quincena ) distribucion ) CV (%)
relativa (t) 2 (t/mn°) | Estandar (t)
(mn%)
2 481,016 3,600 134 7,974 60
3 460,908 3,132 147 12,402 43
4 192,464 720 267 12,674 76
5 435,408 2,052 212 10,032 76
6 106,640 684 156 10,002 56
7 142 992 612 235 9,920 85
Note that the relationships is approximately 216 57 3,363 61
asymptotic, which can be related to the shape 540 170 8131 75
of the histogram 1300 165 8,140 7
tionship between abundance Abundance of CJM by 15 days
and distribution area 800 1 periods
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Los estimados acusticos de abundancia por quincenas (tabla de arriba) han sido
calculados por el método de Jolly & Hampton (biomasa por tallas e intervalos
empleando un factor de conversion peso/sigma para cuadros estadisticos de 6 por 6
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Other informations obtained through fishing vessels (ll)

Relationship between Temperature and Salinity

(T/S) for the period January-May, 2011 Modas p
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Figura de la izquierda: entre enero y mayo el esfuerzo de pesca ha Sroorcanzauocrmruoscormos e
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Other informations obtained through fishing vessels (lll)
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Conclusion (I)

Cost: acoustic collection and processing requires:
- digital echosounders (e.g. SIMRAD ES60)
- processing software (e.g. Echoview)
- 1 hour of technician for processing 1 day trip

More than 150 000 data (EDSU) collected in one trimestre for the CJM fishery in Peru
Data can cover all the fishing grounds

Part of the fishery data present the same quality as scientific data

Trajectories, fisher and fish behaviour are documented by the data

Evaluation of fish and fisher distribution (help for scientific recommendations)
Information on CPUE meaning

Informations on relationships environment-distribution
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Conclusion (II): future activities

Spatial data from fishers are likely the best descriptors for the fish biomass (but not for
relationships with the ecosystem)

Data from research vessels are likely the best descriptors for the relationships with the
ecosystem (but nor for the biomass)

... then what research should we develop to take advantage of informations from fishing
vessels?

Organisation of a working group inside SPRFMO on fisheries acoustics for:
Defining a common methodology for data collection, extraction, processing and analysis
Collect and organize data from the JM international fisheries (ideal : 3 or 4 vessels from
each one of the major fishing countries: Chile, Peru, EU, Russia)

Introduction of fishers’ data in models for JM assessment





