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Electronic catch registration onboard commercial fishing vessels for commercial and
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Abstract

In assessment and management of marine fish resyuepresentative data of statistically
good quality describing the actual catch are lagkor many fisheries. Even for the most
studied fisheries in the north Atlantic, the unagrty regarding what is actually caught has
implications for management.

Fish stock assessments and sound advice in mos$ caly on representative samples of
catches. Distant and high sea fisheries often sdften poor sampling due to sampling
personal logistics. Consequently, stock assessar@himanagement of marine fish resources
exploited by those fisheries are based on poocance catch data. Presently, sampling at sea
are often random in time and place, and not nedbssgpresentative with respect to the fleet
metier.

Biological sampling in distant waters is a challemye to logistics and high costs. The use of
electronic scales onboard commercial fishing vessglens for a new approach in data
collection.In recent years electronic scales measuring indalifish weights on deck have
been connected to GPS in combination with dataepthd fishing gear, logbook information
etc. This approach will link detailed data to aiaxy information on the fishery, thereby meet
the challenges of obtaining representative fishdata, continuous and full sampling
providing a sufficient data basis for fish stocksessments and subsequent fisheries
management for species found in distant waters.
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I ntroduction

In assessment and management of marine fish resyurepresentative data of the actual
catch are lacking for many fisheries. Even for ithast studied fisheries in the north Atlantic,
the uncertainty regarding what is actually caugig heavy implications for the management
of a number of species. Estimation of commerciédlc@omposition is most often based on
port samplings or more rarely observation onboasthirig vessels. However, onboard
sampling are often few and scattered and it maguastioned how representative those data
are for the actual catches. The samples onboahihdisvessels are often conducted by
scientific personnel and the long trips in distaaters by some high sea fisheries make it a
challenge to sample those fleets.

he waters of East Greenland and the Barents Seangortant fishing areas for the
commercial fishing fleet for several nations. Thessders represent large as well as distant
areas and which means that science faces comprebhemsllenges to obtain representative
data from the fishing fleet (Helle & Pennington,02). The fishery is conducted far from
shore in both East Greenland waters and the BaBaasand the vessels operating in the areas
are large factory vessels processing the catchoandb This implies trips of long duration,
and as the catch is processed on board, port sagadliom offshore fisheries is most often
impossible. A scientific crew will have to stay @aod for a long time, which not necessarily
fulfills the needs for a representative samplirgrfrthe total catch. Presently, sampling from
the fishery is limited, especially from the offskdteet in East Greenland, and observer’'s data
are often limited in time.

The logistic challenges are related to all specaght in these waters (pelagic fisheries for
redfish, herring and blue whiting, demersal fisegrior northern shrimp, cod and Greenland
halibut). The catch is usually sorted at sea waipect to size, depending on market demands
and production onboard. Related to this sorting@dare, many vessels now use electronic
sorting mechanisms — called “graders” that recadividual weights of the fish in the catch.
This detailed information is now only used for suytby size and to estimate total produced
fish weight on board (Fossen 2003 a, b). Data nmezdale now being developed aiming to
currently record individual fish weights and comibihose with other available data from log-
instruments on the vessels — such as GPSand eshdesaeadings (Fossen, 2003 and b; Dyb
& Bjgrshol, 2005). This will make a more detaileddacontinuous outline of the catch,
combined with information on fishing depth positiamd effort.

This paper summarises the experiences made fronloa oject on electronic catch
registrations funded by NORA and Norwegian Rese@utncil. The overall aim of the pilot
project was to evaluate the current possibility wing electronic scales and to establish a
basis for a larger, comprehensive project that fwitus on the potential for combining and
collecting data from automatic weight registratig@ader measurements) as well as other
data systems onboard fishing vessels employingiegi®r new softwaree(g. Datafangst).
Furthermore, there is the potential of streamlinthg catch registration process onboard
fishing vessels, to improve fishing performancewadl as to increase data acquisition from
fisheries which would improve the scientific managat of fish stocks.



State of theart

Graders and other electronic weight recording systenboard fishing vessels often measure
individual weights and sort the fish into weightogps. Combining such data with other
electronic measurements from the fishing operafidepth, temperature, position, date,
weather, etc) which is usually available on mashifig vessel, will provide data that will be a
major contribution for fisheries research and managnt and the results will be useful for
both the fishing industry and fish management.

A new software program “Datafangst” was developetetrieve, store and exploit such data.
The program receives data from several data souwmbsard fishing vessels (GPS, echo
sounder, trawl data), and combines and stores thé¢omatically with the individual weight
and species recordings. The software must todagoh&olled by an operator, typically the
captain who easily can replace his logbook witk thol with no difference in time spent.

A basic platform for the program is now finishedjt io reach the full potential of the
program there is a need for additional modulesgBmerating reports as well as data export.
The program was developed to take into accounh#éaels of the fishing industry as well as
scientific requirements. It has been constructedcdorespond to established sampling
routines, making it easily to export familiar détaresearchers. The fishing industry can use
the data in many ways. For example, detailed inédion can follow the fish to the buyers at
the market, providing good tracking possibilities the size composition useful for the
processing plants. Furthermore, the vessels wWMehdetailed history of earlier catches.
Maybe this can even be used to predict catch rateswhere and when to go next year? For
larger companies with several boats, information cere easily be exchanged among the
vessels and priceless information will not disappedth the captain. “Datafangst” is
presently installed on two fishing vessels opetatim the North Atlantic; “Leinebris”, a
Norwegian longliner and “Sisimiut”, a Greenlandwler.

So far a few projects have studied the potentiagratiing data. Mgreforsking Marin and the
Institute of Marine Research, Bergen have durirglést 7 years worked with several small
projects directed especially towards the collecaond use of grading data together with the
company Maritech AS (Fossen, 2003 a, b; Dyb & Bjets2005).

Today individual recordings of the entire catch dagoretically be collected from a number
of vessels. This has been made possible by sepevgcts supported by the Research
Council of Norway (Fossen 2003 a and b; Dyb & Bjwis2005). The projects have focused
on the general characteristics of this type of datavell as evolving solutions for how to store
data from grader systems combined with informategarding the specific station (position,
date, time, depth, weather conditions, etc). Thestgproject (NFR nr. 162410/110) developed
software from Maritech AS called “Datafangst” whishs been installed on fishing vessels. “

Several authors have suggested describing sizeeules composition through using weight
registrations from commercial catches (Berntseal.e1999, Anon 2000, Fossen 2003 a, b).



The main gain related to using such data in assedsamd advice, is that uncertainty in fish
stock assessments will be reduced by using weigtat ilom fishing vessels directly. Today
weight at age data for stock assessments are aftamed using relations deriving from few
samples or obtained from scientific surveys witheotgear. Furthermore, grading data will
provide large amount of objective data that wilbal a continuous online description of
fishing operations, a new evaluation of presentpdiay strategies as the variation in catch
composition is made available, and, finally, wiltrease our biological understanding of the
fishery. It is also obvious that individual fish igkts can be sampled in a cost-effective way
as most electronic graders can be connected tofarR©Gntinuously storing weight records in
a simple manner. The data are particularly usedulfisheries where no or little data are
available, and will optimize scientific samplinggnmes through a full description of catch
compositions onboard vessels. The data will proundermation on catch composition over
time and reveal if there is variability in catchngoosition over time or geographical area.
Weight measurements from electronic scales are ctiage which will provide an
international standard with respect to sampling.

Previous studies have pointed to the possible gaitlsstoring electronic data automatically
both with respect to science and for the fishetgeré& is no indication of anyone using such
detailed information, as suggested in our studyttie management of fish stocks at present.
The only known onboard set-up is the one onboaedNtbrwegian longliner MS Leinebris
and the proposed implementation onboard the Greéiclérawler “Sisimiut”.

There are other software’s that seeks to obtainstorg information from the onboard fishery
operation for better planning of coming operatiand reporting through electronic logbooks.
These are however not aimed at storing informatioimdividual fish but rather summed per
day or by station data (catch rates). A South Afrficompany thus has delivered a software
called “olfish” (www.olrac.com), an Icelandic company “Trackwellivfvw.trackwell.com) is
developing an electronic logbook in associatiorhwihe Icelandic Directorate of Fisheries,
NAFO, NEAFC, and the Faroese Directorate of FigserBoth include many of the same
ideas as presented in our projects. On a genesakhais easy to see the potential for the use
of electronically stored data in describing thechat. This is the cassg. through electronic
logbook systems, traceability information, desdoiptand availability of previous operations,
and for assessment purposes. There is also likelynaber of other utilisations of the data
which is not yet as obvious (migration patterns]dmy etc.) (Fossen 2003 a, b).

Evaluation of "Sisimiut” and "Leinebris” trials

The installation of “Datafangst” onboard “Sisimiutfas conducted in Faroe Islands and in
Denmark. A dedicated computer was installed onbtidge and connected to GPS and echo
sounder to serial ports. The computer was alsoaexird to the data network onboard. The
grader had to be modified to send out the measursfeom a print port. This port is
preinstalled on the grader, but it had to be madwalde for a cable from the outside. A
communication cable was also installed from thel@rao the office in the factory, where the



data network onboard was available. The gradesmnérthe weights as text strings to a serial
port. These data were made available to the comput¢he bridge through a serial to LAN
converter (Moxa box), which create virtual seriattp on the data network. The weights from
the grader were successfully sent to “Datafandmstt,the new setup blocked the possibility to
manually program the grader in the factory. Thigssential for the production process, and
the grader had to be returned to its original sefps problem was solved with a new
Eprom, which gives the grader a new software. Afterupgrade it was possible to both send
weights to the “Datafangst” and to manually progthegrader.

“Datafangst “was originally programmed to confornithwthe operation onboard fishing

vessels that use passive fishing gear, but it mkeg¢-up modifications for use in trawl

fishery. Because of several reasons this modibogtrocess went rather slow, but was finally
successful. Even if “Datafangst” is intuitive ealy use, training is needed. On board
Sisimiut, the software is installed, but there ise&d for training to get the system going. This
must be Completed during fishing. It is further nplad to collect data from the trawl

monitoring system to provide better effort data.

Onboard the longliner “Leinebris” “Datafangst” wagstalled in the same way as on
“Sisimiut”, but some modifications were necessafdy.serial cable was drawn from the
processing deck to the bridge of the boat. Depth @sition was collected from the echo
sounder and the GPS. “Leinebris” has used “Datafirfgr some time and has asked for
further development of the equipment.

Potential use in research and fisheries advice

Scientific observers are usually required for samgplof detailed catch information from
fishing vessels. There are fisheries where obsaeguirements are hard to fulfill, such as
distant high sea fisheries and in waters with muirements for observers. These fisheries are
especially suitable candidates for implementatibthe present grader software. The weight
records obtained from graders can, with a minoitawhél effort in length sampling, provide
the basic information on size distributions of ba® for input to stock assessments. An
advantage of this system is the low cost of manpoassociated with data collection
(software installation and data retrieval) anduhbiased sampling by the device (all catches
are recorded). With additional information on datan the fishing operation such as GPS
data, echo sounder data and logbook data, thistitdas an ample input for a CPUE
analyses for stock assessments and for generiarobsen the spatial distribution of fishable
resources.

Future perspectives

Electronic catch registrations will have severaidfés for the fishermen. Firstly, the data will
allow better documentation of previous fishing @pens. Secondly, the data will easily



provide a detailed description of the catch whidh ke of benefit for a closer cooperation
between fishing industry and scientists which imtwill contribute to a better utilisation and
exploitation of marine resources. A comprehensivergew of the actual catch may
contribute to a better price for the catch. Tradaglof fish products with respect to fishing
time and area will be demanded in future. Electr@aitch registration has a great potential of
meeting this request.

Electronic catch registrations will mean severahgdor science as continuous data collection
from the entire fishery, not only parts of it, whioften is the case when scientific personnel
collect data during lilited fishing trips. The methwill mean a substantial improvement for
obtaining data from geographically long distantifigy areas where logistics more or less
makes sampling impossible because of high costsl@mgl lasting trips. East Greenland,

Norwegian Sea, Barents Sea, and Mid Atlantic Ridge some examples of such distant
areas. Also, electronic catch registrations repriesew possibilities of obtaining data from

fisheries where the fish are processed on boardhaiakes port sampling impossible. Data
that are sampled automatically through electronédclt registration are without the

personal/subjective factor and, therefore biasdsiced.

A extended software program may also have a pafeiati dividing historical catches into
possible new size-groups (and thereby also earmifdgsough a better description of the
precision grading-equipment, more optimal sepamatmeights might be determined (for
instance, dependent on swell height) to meet theaest from buyers and increase the value of
the catch. The equipment may provide better figsedependent data for assessments and
allow analyses factors affecting various fisheriesluding changes in size distribution. Such
information is central for the planning of futurperations.
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