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FOREWORD

This Report of Activities for the year 1993 was compiled of
the inputs from fifteen countries with members in the Fish
Capture Committee. Selectivity remained the dominant study
area in the field of gear research . Although the measurement
of selection parameters continued for a variety of gears and
species, more attention was directed towards species selecti-
vity. Survival experiments are closely linked to selectivity
studies. The aim is to gain more knowledge of the unaccounted
mortalities associated with the fishing processes and their
impact on stock assessment and the ecosystem. The investiga-
tions also aim at identifying and correcting the damaging
mechanisms of fishing gears. Fisheries acoustics played an im-
portant role in the activities of many research institutes.
Acoustic surveys and the analysis of data remains the primary
task. Fundamental hydroacoustic research 1is carried out by
several laboratories. The research covers many items of which
target-strength measurement, classification and identification
of fish schools and improvement of equipment and instrumenta-
tion are among the most important ones. Apart from the selec-
tivity and survival studies, a limited number of environmental
aspects of fishing gears have been investigated. Some initial
work has been done on the prevention of catching marine mam-
mals by pelagic trawls and seabirds by marine setnets. One
laboratory studied the physical impact of beam trawls.

Next to these items fish capture research also involved:

- improvement of survey gear and methodology,

- deep water fishing,

- fish behaviour in relation to fishing techniques,

- computer assisted techniques for gear design and simulation,

- fishing gear model and full-scale relationship,

- fishing effort in relation to vessel and fishing gear para-
meters and performance,

- vessel technology and deck and fish handling equipment, work
environment and safety.

An increasing number of research projects is carried out in
cooperation between different institutes. This trend is great-
ly enhanced by the research programmes of the European Union.



BELGIUM

(R. Fonteyne and H. Polet)

GENERAL GEAR RESEARCH

General gear research aimed at the development of efficient
fishing gear from a technical, biological and economical point
of view. As a consequence this research is carried out in
close cooperation with the fishing industry. The types of
gears involved were semi-pelagic and high opening bottom
trawls. The technical performance of a shrimp beam trawl with
larger meshes in the top panel was compared with the traditi-
onal shrimp beam trawl.

Within the framework of a project sponsored by the Flemish
Government twin trawls were tested in the Nephrops fisheries.
The nets of Danish design have been used on the Outer Silver
Pit, a traditional Nephrops fishing ground for the Belgian
fishery. Attention was paid to the catchability and handling
of the new gear, as well as to the measurement of the geome-
trical configuration and the fuel consumption.

In cooperation with IFREMER, model tests on six traditional
Belgian fishing gears were continued in the flume tank in Bou-
logne. The aim is to find possibilities for improvement in
both gear design and rigging and to provide material (models
and video tapes) for demonstration. Also these experiments
are carried out in close cooperation with the industry.

FISHING EFFORT

The joint EC AIR research project "Investigation of the rela-
tive fishing effort exerted by towed demersal gears on North
Sea human consumption species" was continued. This project
deals with the relative fishing effort in relation to vessel
and fishing gear parameters and performance. The project is
carried out in collaboration with DIFTA (Hirtshals), the
Marine Laboratory (SOAFD, Aberdeen) and the Seafish Industry
Authority (Hull). Based on the analysis of the 1991 catch and
effort data, the significant Belgian sub-fleets were ident-
ified. By means of an inquiry amongst skippers data were
obtained on gear parameters. A first series of historic catch
data (1989-1991) was analyzed. Gear performance trials on
board representative beam trawlers were started.



SELECTIVITY STUDIES

The development of a species selective beam trawl, with spe-
cial emphasis on a substantial decrease of young roundfish
discards while maintaining the level of flatfish catches, was
the subject for the EC "FAR" research project "Improved selec-
tivity in the North Sea Fishery - Beam Trawling". This project
has been carried out in collaboration with the Netherlands
Institute for Fishery Investigations (RIVO, IJmuiden) and the
Seafish Industry Authority (Hull). The selective devices
consisted of a complete square mesh top panel, a large escape
opening in the top panel just behind the beam, a square mesh
window in the aft net and of combinations of these devices.

Good results were obtained in releasing haddock and whiting,
but for cod the results were not yet consistent. No meaningful
losses in flatfish catches were noted. The study has been
completed with a financial evaluation of the selective gears,
showing only a marginal decrease in returns.

A follow-on project "Optimisation of a species selective beam
trawl" has been started in the framework of the European AIR-
program. With again RIVO and Seafish as partners, the species
selective beam trawls developed earlier will be optimized and
tested on a larger range of vessels. There will also a closer
collaboration with the fishing industry. So far model tests on
improved designs have been carried out in the Seafish flume
tank in Hull.

A first series of experiments has been carried out on the
influence of towing speed on the by-catch of roundfish and the
codend selectivity of a 4 m beam trawl. Codend covers with
hoops of different designs were tested but appeared not to be
able to withstand the harsh conditions in beam trawling.

An EC financed project on the selectivity of traditional
Belgian Nephrops trawls and discarding practices in this
fishery was finished. Together with the selectivity parameters
of a 70 mm and a 80 mm codend the effects of the application
of a square mesh window were investigated. The codend selec-
tivity curves for Nephrops varied widely, with most of the
variability attributable to the weather conditions. The 80 mm
codend made of double yarn polyethylene netting proved to be
less selective than the 70 mm polyamide single yarn codend.
There was no strong evidence that Nephrops escape through the
square mesh window but extra escapes for whiting included
mainly marketable fish.

Cooperation has been given to the FTFB-subgroup dealing with
the design, performance and analysis of selectivity experi-
ments.



TECHNICAL/ECOLOGICAL ASPECTS OF TRAWLING

The EC FAR project "Environmental impact of bottom gears on
benthic fauna in relation to natural resources management and
protection of the North Sea" was finished. This project was
carried out in collaboration with institutes from the Nether-
lands, Germany and the UK. On the research vessel BELGICA the
tracks of a 4 m beam trawl were studied by means of side scan
sonar techniques and in situ inspection by divers. The pres-
sure exerted by the sole plate of the beam trawl on the bottom
was measured. For this purpose an instrumented beam trawl head
has been developed. The pressure of the trawl heads on the sea
bottom measured varied between 1.7 and 3.1 N/cm?, depending on
the towing speed. Under normal commercial fishing conditions
the maximum pressure of a 4 m beam trawl will be about 2
N/cm2. At the same time changes in the benthos population due
to fishing operations as well as survival of the organisms
caught were studied by the Dutch institute NIOO_CEMO.



CANADA

(S.J. Walsh)

Canadian researchers have been involved in a variety of activ-
ities related to the fish capture process. Here is a list of
activities, the institute involved and a contact person.

Survey Fishing Gear Technology Project
Stephen J. Walsh, Barry McCallum
Northwest Atlantic Fisheries Centre
Dept. Fisheries & Oceans

P.O. Box 5667

St. John's, Newfoundland

CANADA A1C-5X1

Research 1is focusing on the standardization of procurement,
construction, and repairs of all 3 groundfish survey gears
used at the institute. All groundfish survey trawls and compo-
nents are now subjected to a rigorous Quality Control (QC)
inspection prior to acceptance from the manufacturer. Prospec-
tive suppliers are required to meet pre-defined tolerances
levels on critical dimensions and specifications, where
required parts are tested for conformity using the institute
developed protocols. This program has greatly increased the
quality and consistency of gear supplied to the department.
While administered by NCSP Fishing Gear Technology inspections
are performed by the Marine Institute under contract.

Work is progressing on assessing survey gdear requirements for
the new research vessel. Calibration focused on a comparison
of the standard survey trawl, Engel 145 otter trawl, rigged
with a rockhopper with the Campelen 1800 shrimp trawl equipped
with the same size rockhopper gear. This involved considerable
flume tank testing of models (at the Marine Institute), under-
water cameras and acoustic trawl mensuration. Testing was
carried out on a 17 day cruise, January/February 1994. Initial
work was also carried out in designing and testing a
restrictor rope attached ahead of the trawl doors to achieve
constant swept area.

During the past year 12 Research Vessel surveys were instru-
mented with SCANMAR hydroacoustic instrumentation. Mobiliz-
ation, testing and sensor calibration services were provided
before each trip. A full back-up system and spare mounting
hardware was provided for each mission. The data logger aboard
R.V. Wilfried Templeman has been upgraded in speed and now
performs automated tape Dback-ups of data. Specialized edit



criteria has been developed to clean SCANMAR survey trawl data
of acoustic noise and system specific error codes through a
contract with SEACONSULT Ltd, S8t. John's. A data atlas
describing gear and vessel performance during each survey set
has been produced for all groundfish surveys in the SCANMAR
database. The data atlas merges set details with a statistical
summary of all logged variables and a graphical plot of
SCANMAR output to present a "first look" guide to the data and
its quality, one set per page. While RoxAnn seabed classifica-
tion data continues to be collected little progress has been
made in calibration.

A underwater low light (ISIT) camera system has been tested
for the study of trawl performance and fish behaviour. Com-
prised of two camera's (ISIT and CCD technology deployed
separately) tethered to a programmable video recorder, pres-
sure rated 1lights and batteries and a mounting frame the
system is designed to be trawl deployed. Initial deployment
and retrieval trials were carried out on the R.V. Shamook and
R.V. W. Templeman.

The institute is an active member of Atlantic Canada's Survey
Trawl Mensuration Working Group. During the past year this
group has been active in developing protocols used in calibra-
tion of SCANMAR acoustic sensors. The Working Group conducted
5 days of experimental testing at the Canadian Defense
Research Establishment Atlantic hydroacoustic test facility in
Nova Scotia. Results are to be published later this year.

Commercial Fishing Selectivity Programs
A. Duthie

Chief, Fisheries Technology Division
Fishing Industry Services Branch
Dept. Fisheries and Oceans

200 Kent Street, Station 12

Ottawa, Ontario H1A 0E6

DEEP WATER TRAWLING/ EXPLORATORY FISHERIES ON WEST COAST
SEAMOUNTS

With traditional stocks under constant pressure, the need for
larger trawlers to diversify operations into deeper waters has
become a priority in the Pacific Fishery. However, the sector
must establish the potential of deep water species to support
a fishery and develop the capability to harvest fish in this
difficult environment. Expansion into deep water provides new
economic opportunities for large operators, at the same time
reducing harvesting pressure on traditional species.



Commercial resources surveys (10-day trips) were conducted on
seamounts in deep water off the British Columbia coast in May
1993 (Report available). This initial survey shows excellent
support potential for commercial fishing of non-traditional
resources. The results of the first phase were used as the
basis for an opportunity to assess the commercial potential of
a move to deep water.

Proposals have now been put forward to the Science Council of
British Columbia for project funding to develop the fishery on
a commercial basis. Preliminary discussions with Science
Council representatives have been positive, and a decision
regarding support is expected by the end of March. Due to the
fact that this fishery is new and commercially viable, indus-
try on the west coast is very enthusiastic of this initiative,
as potential benefits include: additional new stocks of renew-
able high value deep water fish species; reduced pressure on
existing fishing grounds; and expended export product to meet
a rising global food demand; and, economic benefits to Canada
and Canadians.

HALIBUT BY-CATCH IN GROUNDFISH FISHERIES

The purpose of this project is to reduce or eliminate halibut
by-catch in trawls through the use of horizontal separator
panels or semi pelagic nets (Report available).

The horizontal panel was used to indicate whether halibut
enter into the upper or lower half of the trawl net and
whether it would be possible to deflect them into a specific
section.Other benefits derived from this experiment included
information on how fish swim into the net and whether there is
any sorting of species within the net. Testing took place in
March, 1993. Results indicate that the trawl net was effec-
tively split horizontally by the experimental panel. Two
codends (upper and lower) retained fish as they entered either
the bottom half of the net. Approximately 70 to 80 percent of
the catch, mainly pacific cod and flatfish <(halibut, sole)
species entered the bottom half of the trawl and were retained
in the lower codend. Species composition in the two codends
were nearly identical, however, catch rates were low.

As well, video recordings showed avoidance behaviour differed
among species. In general, cod moved laterally in front of the
net while flatfish species tended to keep moving forward in
front of the footrope until they seemed exhausted and were
either captured by the net or passed underneath it.

A second phase, using a horizontal panel and a combination of
grates, has recently been completed and the project data is
being analyzed.



LAKE ERIE: SELECTIVITY TRIALS

The purpose of this experiment were to analyze the utility of
a selectivity grate and a square mesh panel in the fresh water
fishery of the Great Lakes.

This experiment was conducted by the Department of Fisheries
and Oceans (DFO), in association with the Ontario Fish Pro-
ducers Association (OFPA), and the Ontario Ministries of
Natural Resources and Industry, and Trade and Technology in
1992. It was a two-phased experiment to evaluate the utility
of a Nordmore Grate and square mesh panels in mobile gear
(Report available). The target species for the first phase of
the project was smelt. Results indicate that without the
Grate, by-catch levels were very high. With the Grate, vir-
tually the entire catch was smelt. There was, however, some
loss of smelt, but a 95% screening rate for alewife and an
almost 100% screening of by-catch overall.

The second phase of the project saw a 3 3/4 inch square mesh
panel inserted into the trawl. Again, results were promising
as the catch contained larger, more uniform fish.

The positive results indicate that the selectivity grate and
the square mesh panels are economically and technically feas-
ible ways in which responsible fishing can become a reality in
the Great Lakes of Canada.

NORTHERN SHRIMP: MESH SIZE SELECTIVITY EXPERIMENT

The purpose of the experiment was to develop effective methods
of preventing the by-catch of industrial (small) shrimp and of
other (non-target) species, without incurring unacceptable
losses of market-sized shrimp and associated revenues.

This project was conducted on a pan-Atlantic basis and was
designed to reduce the ratio of industrial shrimp in the catch
without incurring a loss of larger shrimp. Codends constructed
of mesh larger than Canada's regulation size (40 mm) have been
tried elsewhere, and there was much interest in the new 55 mm
codend mesh regulation introduced in April 1993 in Greenland.
The objective of this experiment was to investigate, under
commercial conditions, the selectivity characteristics and
catch implications of codends constructed with mesh sizes of
45, 50, and 55 mm.

Results 1indicate that there was very 1little difference
recorded in the catches of shrimp (amount or size) taken by
the 45, 50, and 55 mm codends compared to the control codend.
Analysis of the combined tows carried out in daylight and
darkness, or in a specific location, show only slight differ-
ences in selectivity between the three mesh sizes. A separate



commercial assessment of production results, using data taken
from those tows where commercial catch rates were obtained,
showed that the impact on production of increasing mesh size
from 45 mm to 55 mm in the codend is minimal.

Calculated catch value differences from each of the codends
proved insignificant compared with vessel costs and total
catch revenues. Variations arising from factory deck produc-
tion decisions to meet market or other needs has a very large
effect in comparison to the small changes which result from
the use of 45, 50 or 55 mm codends.

Newfoundland Commercial Selectivity Program
G. Brothers

Conservation Technology

Dept. Fisheries and Oceans

P.O. Box 5667

St. John's, Newfoundland

Canada Al1C-5X1

An eel fyke net selectivity project was conducted from four
locations. A 127 mm rubber band was placed around the guiding
funnel in each fyke net, stretched tight to close off the
funnel and tied. Catches with the rubber band were compared to
the catches when the rubber band was removed. The results
indicate that the rubber band significantly reduces the pro-
portion of the by-catch that enters the end of the fyke net
and it increases the proportion of the by-catch that remains
in the forward section of the net, where the probability of
survival 1is generally higher. Overall, it appears that the
rubber band, as a by-catch reduction device is effective.

A cod trap selectivity project was carried out during the
summer of 1993. Two modified Newfoundland cod traps, two long
shore cod traps and a small mesh control trap were monitored
for 30 fishing days. The results indicate that increasing the
mesh size in the drying twine from 92 mm to 102 mm will reduce
the amount of small cod retained. Only 3.2% of the fish caught
in the cod traps with 102 mm mesh in the drying twine were 41
cm or under while the traps with 92 mm mesh size in the drying
twine retained 21.5% small fish (41 cm or under). The mean
length of cod retained in the traps with the larger mesh
drying twine was approximately 3 cm greater than the mean
length of cod retained in the traps with the smaller mesh
drying twine. Selectivity curves developed clearly demon-
strated that the traps with the 102 mm drying twine retained
fewer small fish with no increase in the loss of larger fish.

Commercial fishing trials for Iceland scallops (Chlamys
islandicus) were undertaken over a wide area of the Grand
Banks. Twelve inshore vessels ranging from 13 to 20 meters



participated on an intermittent basis. Landings amounted 1.1
million pounds (round weight). It is anticipated that approxi-
mately 20 inshore vessels will fish the area in 1994.

To assess lastridge rope hanging ratios an otter trawl selec-
tivity was carried out from a 16.6 meter commercial fishing
vessel for a 17 fishing days. The primary objective of the
project was to test the effectiveness of shortened lastridge
rope on otter trawls as a method to reduce the catch of small
(<41 cm) cod. A standard 300 mesh otter trawl was modified by
installing a 40 mm vertical panel which extended from the
centre of the headrope and footrope back to a trouser codend.
For three phases of the experiment, one leg had 130 mm mesh
with lastridge rope hung at 72%, 80%, or 85%, while the other
leg had a 141 mm mesh with a 43 mm mesh liner. The fourth
phase compared a 130 mm mesh with lastridge ropes hung at 80%
to the 141 mm mesh counterpart of a twin codend. The codend
with lastridge ropes hung at 72% had the lowest percentage of
small fish (1%) and the shortest selection range (5.6 cm).
Lastridge ropes hung at 80% had an average of 3% small fish,
and a selection range of 7.6 cm. Ropes hung at 85% had an
average of 4% small fish, and a selection range of 7.3 cm. The
142 mm mash without lastridge ropes retained 8% small fish. An
underwater video camera was used to observe the trawl with
lastridge ropes hung at 72% and 80%. Small fish were observed
escaping through the meshes with little difficulty.

A cod/plaice separator trawl project was carried out during
two 10-day fishing trips to 3NO in June and December, 1993. A
traditional flounder trawl was modified to accommodate
Nordmore grates with horizontal and vertical bar spacings of
51 mm to 203 mm. A retainer bag was placed over the fish
outlet to measure escapement.The most positive results were
obtained with the 127 mm bar spacing; 88% of the cod were
excluded with a combined plaice and yellowtail loss of 8%.
Following trip #1 industry outfitted twenty vessels with these
grates and continued using them until the year end. Reports of
grate performance have been mostly positive with a significant
decrease in cod by-catch.

Nordmore grates with bar spacings of 22 mm, 25 mm, and 28 mm
were tested during 54 fishing days on a northern shrimp
trawler from January to March, 1993. Direct comparisons of a
commercial shrimp trawl and a experimental trawl with the
Nordmore grates were made. The 22 mm grate was also tested
using a retainer bag over the fish outlet to measure shrimp
loss. Results indicated a significant reduction in all by-
catches, especially cod and redfish. When the retainer bag was
used two out of 14 sets produced shrimp losses of 35% and 43%.
These coincided with a severe reduction in grate angle as
indicated by Scanmar sensors. Shrimp trawlers fishing northern
shrimps are now required to use Nordmore grates with bar
spacings of 28 mm or larger. Some fishermen use the grate at
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all times and report that, in addition to groundfish reduc-
tion; it works well as a groundshark excluder.

Newfoundland Dept. Fisheries Fishing Gear Research
B. Johnson

Project Co-ordinator

Dept. Fisheries

Government of Newfoundland and Labrador

P. 0. Box 8700

St. John's, Newfoundland

Canada Al1lB 4J6

Sea trials using a mid-water trawl configured to fish as a
semi-pelagic trawl were conducted to determine if the by-catch
of cod usually encountered during the redfish fishery could be
reduced to an acceptable level. An aggregate of 38 sets were
made with a total of 229,816 pounds of redfish and 8,4848
pounds of cod resulting in less than 4% by-catch of cod.

Most of the vessels owners involved in this fishery could not
afford to convert to mid-water trawling or their vessels were
under powered. A standard ground trawl was rigged the same as
a semi-pelagic trawl and used successfully to harvest redfish
without the usual by-catch of cod.

Successful sea trials using the above mentioned method of
rigging a shrimp ground trawl (for fishing shrimp) were con-
ducted in an effort to reduce the damage to the trawl when
fishing shrimp on very rough and bottom conditions.

A study of cod traps was under taken by the Canadian Centre
for Fisheries Innovation under contract to the Department of
Fisheries. The purpose of the study is to provide a comprehen-
sive description, analysis and projections related to the cod
trap fishery in Newfoundland. The study will estimate the
impact, under various scenarios of regulation, operation and
stock condition, on the long term conservation and growth of
the resources as well as the socio/economic effect on fishing
enterprises.

Exploratory fishing survey for spiny crab were conducted in
the areas of Ramea and Hermitage to determine if they were in
sufficient quantities to support a commercial fishery in each
area. The final report is currently being compiled.

1.1



Scotia-Fundy Region Selectivity Research
C. Cooper

Technological Department

Industry Services & Native Fisheries
Dept. of Fisheries and Oceans

P.0. Box 550

Halifax, Nova Scotia

Canada B3J 2C7

Silver Hake Separator Grate

Further experiments were completed on using grates to separate
silver hake from haddock and pollock. Three grate spacings
were examined (40 mm vert. 50 mm vert. 40mm horiz.) The
results showed that for the current populations the 40 mm
grate was best. 90-95% of the CHP could be released with less
than 5% loss of silver hake. The grate is now mandatory for
all vessels fishing silver hake.

Quebec Region Selectivity Research
M. Boudreau

Resource Management Branch

Dept. Fisheries and Oceans

901 Cap Diamant

P.O. Box 15,500

Quebec City, Quebec

Canada G1K 7Y7

Research in the Quebec region was mainly dedicated to exhaus-
tive testing of cod selectivity using lateral lastridge ropes
in the mobile gear fleets. on the trawlers this technology
performed better than that found from increasing mesh size.
The number of juvenile cod retained was 14% in number regard-
less of the catch composition, which varied from 50 to 500 kg
per hour. However, on Scottish seiners the results were not as
clear. With high catch rates the selection performance was
similar to that derived from the trawlers.
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DENMARK

(D. Wileman)

DANISH INSTITUTE FOR FISHERIES TECHNOLOGY AND AQUACULTURE
(DIFTA)

Selectivity in Nephrops Trawls

Three CEC funded experiments were carried out on a 775 HP
Danish commercial trawler operating in the Skagerrak IIIa and
North Sea IVa measuring selectivity parameters for nephrops
and the principal bycatch species Haddock and Whiting.
Experiments were made with a 110 mm trawl body as used in
combined fish/nephrops fisheries and an 80 mm trawl body (of
equal dimensions) as used in directed nephrops fisheries. A
twin trawl system was used.

Attempts were made to measure whole trawl selectivity by
comparing catches in the commercial trawls with those of a 40
mm small mesh trawl of equal dimensions. The small mesh trawl
repeatedly filled up with mud and only 1 valid haul was given
with the 80 mm trawl and 70 mm codend where the selection
factor was 0,78. It was however possible to produce selection
curves describing whole trawl selectivity of the 110 mm trawl
with the 80 mm trawl as reference showing that there was
substantial nephrops selection in the main trawl body.

Codend selectivity parameters were determined using the hooped
covered codend technique for a matrix of 3 different mesh
sizes 70.85 and 100 mm and 3 different codend circumstances 7,
8.5 and 10 m. For the smallest mesh size and circumference 100
open meshes x 70 mm the selection factors obtained were nephr-
ops 0,39, whiting 4,0 and haddock 3,4 with a decreasing trend
as circumference is increased.

The final experiment compared the codend selectivity parame-
ters for a standard 110 mm trawl with 70 mm inside mesh exten-
sion piece and codend against those of an identical trawl
fitted with a 90 mm square mesh panel in the extension. Hooped
codend covers were used. The measured selection factors were

Standard Square mesh panel
Nephrops 0«5 0.52
Whiting 4.2 4.7
Haddock 3.4 3.7
Cod 3.4 4.0
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Selectivity in Demersal Roundfish Trawls

Codend selectivity parameters for haddock and whiting were
measured on a Scottish trawler of 550 HP as part of a joint
FAR Project investigating the survival of escaping £fish
carried out together with SOAFD Marine Laboratory, Aberdeen.
The hooped covered codend technique was used and codend mesh
sizes of 70 mm, 90 mm, 100 mm and 110 mm. Selection factors
were in the range 2.9 to 3.2 for haddock and 3.1 to 3.4 for
whiting. Fish girths and lengths were measured and selectivity
parameters also evaluated in terms of girth then related to
length. There was no significance difference in the results
compared to relating directly to measured length.

Codend Mesh Size and Square Mesh Window Experiments in Deep-
water Shrimp (Pandalus Borealis) Fisheries

Comparative fishing experiments were made on 2 Danish commer-
cial shrimp trawlers of 455 HP towing 2 trawl systems at
Fladen Ground. Codend mesh gizes of 35 mm and 40 mm were
compared with and without a 90 mm square mesh panel. Increas-
ing mesh size to 40 mm gave 8-9 % loss in shrimp catch with
only 4% reduction in bycatch. Insertion of the panel gave 34%
less bycatch. Use of the panel gave significant reduction in
haddock and whiting catch whereas use of 40 mm codends did
not.

Mesh Size Experiments on Baltic Cod

Comparative fishing experiments were carried out in Baltic
sub-areas 22, 24 and 25 on 3 commercial trawlers of 175, 290
and 549 HP using twin trawl systems with codend mesh sizes of
105, 120 and 130 mm and 4 gill net vessels using mesh sizes of
105, 110, 120 and 130 mm. Effect on landed cod and discarded
cod catch rates and on cod catch length distribution were
measured.

The gill net vessels were found to catch cod in a relatively
narrow length band either side of an ideal wedging length
which increased from 45 cm at 105 mm mesh size to 55 cm at 130
mm mesh size. Catch of discarded cod was small and did not
decrease with increasing mesh size.

For the trawlers the larger mesh sizes gave substantial reduc-
tion to the catch of discarded cod of 60% to 90% but overall
discard rates for the 105 mm trawl were often low between 1%
and 20% for the different trips. Reductions in landed cod
catch of 20% to 60% were given. Increased codend mesh size had
most effect on cod in the length range 30 to 45 cm.

Alternative North Sea Cod Management Strategies
In partnership with DIFMAR, Charlottenlund, experiments were
carried out on board 4 commercial Anchor Seiners and 4 Gill
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netters. Each vessel was used for 2 periods. In one it fished
under a conventional cod kg quota allocation using normal mesh
sizes. In the other it fished under a special number of indi-
vidual fish quota and was encouraged to use large mesh sizes.
The effect on catch and discard rates and catch fish length
composition was measured.

Species Selective Whiting Trawl

A joint FAR project carried out together with SEAFISH, Hull,
was concluded. A trawl was developed where a codend extension
piece was inserted which split the trawl into an upper and
lower compartment. Access to the upper compartment was gained
via a 90 mm square mesh panel and led to a 70 mm whiting
codend. The lower codend was 100 mm designed for haddock, cod
and flatfish. Trials were carried out on a 550 HP Scottish
twin rig trawler. An average separation of 53% of whiting to
the upper codend but only 19% of the haddock was achieved.
Compared to a standard 100 mm trawl marketable whiting catch
was increased by a factor of 4 but catch of undersized haddock
was increased by a factor of 3. Separation of cod and flatfish
was close to 100% The trawl would be suitable for directed
fishing on whiting provided there is not a high proportion of
small haddock in the fish population.

Fishing Effort

A 3 year CEC AIR project carried out in partnership with SOAFD
Marine Laboratory (Scotland), SEAFISH (England), RVZ (Belgium)
and DIFMAR was initiated. Fleets targeting demersal roundfish
and flatfish with towed gears in ICES IVb and IVc are being
studied. Sub-fleets of wvessels in a given horsepower range
using the same type of gear have been identified and their
gear design characteristics analyzed. Sea trials on represen-
tative vessels are being carried out to measure gear swept
areas and volumes and towing resistance. The relationship
between fleet catch rates, gear performance parameters, gJgear
design parameters and vessel parameters will be examined.

Development of Fuel Saving Demersal Trawls

This is a CEC FAR Project carried out in partnership with
IRPEM (Italy). Engineering trials have been performed on 2
experimental and 2 traditional trawls used in the Danish and
the Italian demersal fishing. The objective of the project is
to develop more fuel efficient trawls by

Using new design principles.

Utilising greater mesh sizes.

Implementation of new netting materials of high strength
and low diameter.

The trials show that a reduction in towing resistance can be
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achieved, even when increasing wvertical openings, when the
above options are implemented in the design of demersal
trawls.

The fishing efficiency of the experimental trawls will be
tested in 1994 on board commercial vessels.

Model Full Scale Relationships

An EC funded FAR research project for analysis of the model to
full scale relationships in fishing gear has been completed.
The work has been carried out together with RIVO (Holland) and
SOAFD Marine Laboratory (Scotland). Engineering trials have
been made on a pelagic trawl in varying scale ratios from full
scale down to scale 1:40. The test data shows that the Froude
scaling normally used when estimating the model speed gives
too high model speeds. Regression made on the test data gives
as result:

V yower = V op1 weae ¥ (Scale ratio)

when the twine area is scaled by the linear scale squared and
the external forces are scaled by the linear scale ratio
lifted to the third power.

Development of a Computer Assisted Trawl Simulation System

A computer program for simulation of trawl performance has
been developed together with IFREMER (France) in a CEC FAR
project. A prototype version suitable for demonstration of the
systems capabilities is implemented on a personal computer.

The results from the computer program have been compared to
results from flume tank tests performed on both pelagic and
demersal trawls. The development of the man-machine interface
will be continued in 1994.

GREENLAND FISHERIES RESEARCH INSTITUTE

1. Alternate Hauls Experiment

During 16 - 30 August 1993 16 alternate hauls with two shrimp
trawl gear were carried out by R/V Pamiut in NAFO Divisions
1BC as part of a standard survey for shrimp and fish by Green-
land Fisheries Research Institute. A 45 mm diamond mesh codend
was compared to a 20 mm diamond mesh codend in a " SkjervYy
3000/20" trawl equipped with Perfect doors, weight 2200 kg.
The results are expected to be presented at the April 1994
FTFB meeting in Montpellier.
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2. Experiments with Grid Devices and Mesh Selection in a
Shrimp Trawl

During 5 - 12 September 33 hauls were carried out by R/V
Pamiut with a SkjervYy 3000/20 shrimp trawl with the following
riggings:

a) "trouser codend" trawl: 45 mm square mesh versus 20 mm
diamond mesh,

b) "trouser codend" trawl: 55 mm square mesh versus 20 mm
diamond mesh,

@) "trouser codend" trawl: 55 mm diamond mesh versus 20 mm
diamond mesh,

d) grid device: a grid divided in two parts, 12 mm and 25 mm
bar distance allowing larger fish and other larger items
to escape after passage over two grids, were mounted with
collecting bags behind all three openings.

The experiment is part of a project financed by Nordic Minis-
ter Council with Greenland, Iceland, Faroes, Norway, Sweden
and Denmark as participants. It is planned to present results
from the experiment at the FTFB meeting in Montpellier in
April.
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FAROE ISLANDS

(J. A. Jacobsen)

FISH TECHNOLOGY

In July 1993 the second and final survey to study the survival
of saithe (Pollachius virens L) escaping through 145 mm trawl
meshes was undertaken. The investigations were founded by The
Nordic Minister Council. The goal is to estimate the percenta-
ge of saithe that survive after escaping through the cod-end
meshes at bottom. The results in 1992 indicated a survival of
approximately 93% and this years result gave a survival esti-
mate of nearly 100% The combined results of the experiments
indicate that more than 95% of the escaped saithe survive the
contact with the trawl. In addition estimates of Sebastes
viviparus indicate a very high survival percentage. The re-
sults are reported in a Nordic Minister Council publication.

During 1993 experimental trawling in deep water (500-1500 m)
continued in the southern Faroese water, on Hatton Bank and on
Reykjanesridge. The target species to investigate was orange
roughy as well as other deep water species as grenadiers,
smooth-head fish, black scabbard fish and sharks. The results
of this research will be reported in 1994.

ACOUSTICS

One blue whiting survey was made in spring 1993. The southern
part of the Faroese EEZ was surveyed to investigate the migra-
ting postspawning blue whiting on its way northwards in rela-
tion to sea temperature. The recorded abundance in the area
was less than in the two previous years, most likely this is
due to the mismatch in the timing of the survey and the period
of the main postspawning migration of blue whiting this year.
The 1989 year-class 1s still dominating in the biomass. The
results were reported to the ICES Blue Whiting Assessment
Working Group in 1993.
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FINLAND

(P. Suuronen and E. Lehtonen)

Several experiments were carried out in the northern Baltic
Sea proper (ICES SD 29 N) to study the escape behaviour and
survival of Baltic herring escaping from a diamond mesh codend
and through the rigid sorting grid devices. The escapees were
captured into a small-meshed netting cage which was released
from the trawl and then transferred into a holding cage where
the fish were withheld for two weeks. The recent results con-
firm the high mortality of juvenile herring escaped from the
codend. Main part of herring seem to die regardless the mesh-
size and modification of the trawl. The mesh-size of codend or
the shape of meshes won't affect on the survival of herring.
The possibilities to increase the survival of herring escaped
from the codend seem to be fairly restricted in practise. The
construction of the rear part of the trawl belly and the
codend design should be remarkably changed to attain better
survival results !

The selectivity and survival experiments on vendace (Coregonus
albula L.) escaping through the codend of a pelagic trawl were
continued in Lake Puulavesi. The survival of juvenile vendace
varies in different circumstances. The affecting factors are
for example the fish size in relation to mesh size of the
codend, catching moment, towing speed and the water temperatu-
re. Some preliminary tests with rigid sorting grid devices
were also conducted.

The catching performance of a small meshed and large meshed
wing-netting of an under-ice winter seine were compared with
help of a three-winged seine and sonar observations. The small
meshed section turned out to catch more effectively than the
large meshed one.

The new design of a trap net for salmon with large, four-
cornered bag net (bar length 35 mm) was under construction.
The aim of the study is to clarify the possibilities to ease
the examining the trap net and to keep the salmons alive
possible long periods (Especially the undersized individuals
to be released back to the sea).

Migratory whitefish were tagged with wultrasound tags. The
behaviour of the fish near trap net fishing gears was observed
with an automated hydrophone system placed in a vessel. The
movements of the tagged fish was estimated on the basis of one
hydrophone only. The system will be completed with a second
hydrophone. The whitefish followed the leader arm of a trap
net swimming back and forth. The results of the primary expe-
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riments proved that the movements of whitefish in the vicinity
of standing gear on open coast can be monitored with ultra-
sound tagging. Small tags suitable for under 1 kg fish were
also introduced.

Testing of the effect of the simulated winter conditions on
the breaking strength of the materials was continued. Freezing
and thawing in general did not weaken the netting. On the
contrary, some of the samples examined gained strength. Howe-
ver, all the nets that were made of nylon multifilament yarns
showed decreased strength after exposition when testing was
made in frozen state. The analysis is to be continued.
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FRANCE

(G. Massart)

I - TECHNIQUES DE CAPTURE
1.1 - Chaluts et apparaux associés

1.1.1 - Conception des chaluts assistée par ordinateur

Le projet mené par 1'IFREMER en collaboration avec le Danish
Institute for Fisheries Technology and Aquaculture et le
Danish Maritime Institute (programme FAR) est en principe
achevé. La représentation des chaluts pélagiques et de fond
est correcte (écart entre wvaleurs mesurées en bassin et
valeurs calculées des dimensions et des tensions 1le plus
souvent de l'ordre de 10 %). Les vérifications sont faites en
comparant les résultats des calculs aux mesures faites en
bassin (& Hirtshals) sur des modéles de grande taille.

Pour maintenir le temps de <calcul dans des limites
acceptables, il faut simplifier la description du chalut en
diminuant le nombre de mailles. Cette diminution est faite en
remplagant plusieurs mailles adjacentes par une maille
hydrodynamiquement équivalente (c6té de maille plus grand,
diamétre de fil plus fort, méme coefficient de filtration),
sans changer les dimensions des piéces de filet.

Pour éviter ces successions de calculs nous avons développé un
mailleur automatique qui autorise des taux de réduction du
nombre de mailles trés importants, et nous avons vérifié que
ce mailleur n'introduisait pas d'erreur dans la représentation
du chalut. Pour cela, nous avons comparé les mesures faites en
mer (ouvertures et tensions de funes) sur un chalut de fond
(GOV) et un chalut pélagique a grandes mailles. La
représentation est trés bonne dans le cas du chalut de fond
(écarts 1a encore de l'ordre de 10 %), et cela prouve que le
calcul accepte un taux de réduction du nombre de mailles trés
important sans perdre de sa validité. Par contre, la
représentation est devenue impossible dans le cas du chalut
pélagique & grandes mailles, le maintien de la forme générale
des mailles et 1le raccordement correct entre zones de
maillages différents n'étant plus possible simultanément.

Nous étudions donc maintenant un autre mailleur automatique.

1l



1.1.2 - Travaux sur la sélectivité des chaluts

- Sélectivité des chaluts a baudroie

La baudroie est essentiellement capturée dans une pécherie
multispécifique dirigée & la fois sur la baudroie, la cardine,
le merlu et les raies et pratiquée avec un chalut dont le
maillage, adapté au merlu, entraine la capture de juvéniles de
baudroies. Une simple augmentation du maillage, en faisant
perdre trop de captures accessoires intéressantes, serait
inacceptable, nous avons donc essayé de séparer les baudroies
des autres poissons dans un chalut a deux poches grdce a une
grille. Nous avons essayé des grilles a barreaux horizontaux
et des grilles a Dbarreaux verticaux, pour analyser la
séparation par la taille et par le comportement.

Pour le moment, le systéme le plus efficace pour protéger la
baudroie entraine la perte de trop de merlus pour étre accept-
able et les travaux devront continuer en 1994.

- Influence de la vitesse de remorquage sur la sélectivité des
chaluts.

Nous avons tenté de mettre en évidence une influence de la
vitesse de chalutage (donc une variation de tension dans les
mailles et dans leur résistance & 1l'ouverture) sur la
sélectivité d'un chalut utilisé pour la péche au merlu. Pour
une variation de vitesse de 2, 5 noeuds a 4 noeuds, nous
n'avons pas pu constater d'influence gsignificative sur la
sélectivité des chaluts.

1.1.3 - TInstrumentation et éguipement des chaluts et filets
droits

Les capteurs autonomes a mémoire et horloge interne capables
de stocker des informations acquises in situ sur les engins de
capture (capteurs d'efforts, capteurs d'immersion et de
température, capteurs d'immersion différentiels) sont
maintenant commercialisés par la Société MICREL (Hennebont,
France) .

Un capteur d'immersion modifié pour étre déclenché
automatiquement au-dela d'une immersion de 3 métres et pour
étre inviolable sera prochainement proposé aux administrations
et organismes professionnels chargés de contrdler le temps de
péche de certains engins (par exemple, en France, les dragues
a coquilles St Jacques dont la péche est trés contrdlée et
limitée dans le temps) .

Le systéme télécommandé par voie acoustique de fermeture des

culs de chalut, permettant 1l'identification de <certaines
détections et d'éviter les mélanges de capture ou de ne mettre
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le chalut en péche qu'ad un moment déterminé avec précision,
est maintenant opérationnel et commercialisé par la Société
GENISEA (Toulon, France)

1.2 - Etudes sur la sélectivité des filets maillants

Nous avons réalisé une étude Dbibliographique sur la
sélectivité des filets maillants et un document sur l'analyse
des méthodes de mesure sur la sélectivité des engins passifs.

Nous avons, en collaboration avec la Seafish Industry Author-
ity et 1'Université de Loughborough, participé a une étude sur
la sélectivité des filets maillants et emmélants utilisés en
Manche Occidentale par les pécheurs britanniques et frangais.
Nous avons analysé les captures (par espéce et par taille)
faites par les fileyeurs francgais, et essayé d'observer des
filets droits en péche par 100 m de fond au sonar latéral (mis
en oeuvre par nos partenaires anglais) et avec notre engin
remorqué d'observation des chaluts lors d'une campagne a bord
du N/O GWEN DREZ menée conjointement avec un fileyeur anglais.
Seul le sonar latéral a pu donner une image du filet, trop peu
précise pour déterminer correctement sa position sur le fond.
Cette campagne a permis d'identifier les difficultés
d'observation de filets droits calés a une profondeur de
l'ordre de 100 m ; une expérience menée quelques mois
auparavant avec un ROV & ombilical mis en oeuvre depuis un
navire ancré a proximité du filet n'avait pas donné de
meilleurs résultats, la mobilité du ROV étant trop limitée par
la trainée de son ombilical.

Une étude sur la sélectivité des filets maillants menée en
collaboration avec la SFIA et le DIFTA (programme AIR II) du
Sud de la Mer du Nord au Golfe de Gascogne reprendra les
méthodologies mises au point lors de 1'étude limitée menée en
Manche Occidentale.

1.3 - Protection des mammiféres marins

Aprés avoir participé & la préparation du projet ECHONET
(programme AIR II) qui n'a pas été retenu par la CEE, nous
avons participé a la préparation du projet CETASEL visant a
prévenir les captures accidentelles de dauphins dans les
chaluts pélagiques, proposé dans AIR III par le RIVO.

Nous avons également engagé une collaboration avec un
laboratoire du VNIRO a Moscou pour analyser les connaissances
disponibles en Russie sur le comportement des dauphins et
tenter d'en tirer des voies de recherches sur les systémes qui
pourraient éloigner les dauphins des engins de péche.
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1.4 - Analyse de la péche 3 la senne en Méditerranée

Dans le but d'améliorer l'efficacité du travail fait & bord
des thoniers senneurs et de définir le cahier des charges
d'une nouvelle génération de thoniers méditerranéens, nous
avons réalisé plusieurs campagnes d'analyse des opérations et
de contrble des temps & bord des senneurs péchant le thon
rouge. En particulier, la mesure de la vitesse de chute de 1la
senne et de la profondeur atteinte a apporté des informations
fort différentes de ce qui était communément admis. La
fermeture de la poche se fait a une profondeur plus faible que
ce que l'on pensait, ce qui devrait permettre de revoir la
conception de la senne pour la rendre moins onéreuse et plus
facile & mettre en oeuvre.

IT - AMENAGEMENT DES NAVIRES

2.1 - Renouvellement de 1la flotte de recherche halieutique
frangaise

Le navire construit pour la recherche halieutique en
Méditerranée vient d'entrer en service. Ce catamaran de 29,50
m et 940 CV, baptisé EUROPE, a fait la preuve de ses qualités
marines lors de son transit d'Atlantique en Méditerranée en
hiver, pendant lequel il a rencontré des conditions de mer
extrémement dures. Son aptitude au chalutage (point discuté
pour un catamaran) s'est révélée trés correcte puisqu'on a pu
remorquer a 5,5 noeuds un chalut pélagique qui serait celui
mis en oeuvre par un chalutier monocoque de 800 CV environ.
(Soit un chalut de 111 m x 87 m et 115 m2 de surface de £fil).
Une autre qualité appréciée de ce navire est le silence de
fonctionnement .

Ce navire, dont la construction a été subventionnée par la
CEE, sera engagé pour une partie de son temps dans des pro-
grammes menés en collaboration avec des scientifiques des
autres pays méditerranéens de 1'Union Européenne.

D'autre part le remplacgant de 1l'actuel THALASSA est maintenant
en construction. Long de 72 m, polyvalent, ce chalutier péche
arriére de recherche halieutique sera aussi un navire
océanographique. Son équipement, en particulier acoustique,
sera trés complet et comportera les matériels récemment
développés en France (sondeurs scientifiques OSSIAN,
comportant le systéme d'écho-intégration MOVIES B, systéme
acoustique de positionnement de chalut PACHA) .
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2.2 - Machine & trier le poisson pélagique

Une maquette de la machine de tri par analyse d'image a été
essayée a terre; le systéme mis au point pour séparer les
poissons et les présenter 1l'un aprés l'autre correctement
alignés sous la caméra fonctionne de fagon satisfaisante. Un
prototype va @étre construit et essayé a la mer sur un
chalutier du port de Séte pratiquant la péche a 1l'anchois (la
cadence de tri est de 3 ©poissons/seconde, la machine
opérationnelle comportera 10 lignes en paralléle).

Un appareil reprenant la partie ''analyse d'image'' de 1la
machine a trier a été construit pour assurer la mensuration
automatique des poissons. Essayé & la mer sur la THALASSA, il
a donné toute satisfaction (poissons présentés a la main sur

le tapis d'alimentation, cadence environ . a 2
poissons/seconde, acquisition automatique de 1la mesure sur
ordinateur, précision meilleure que le demi centimétre). Cet

appareil sera commercialisé par la Société MICREL (Hennebont,
France) .

IIT - ACOUSTIQUE SOUS-MARINE APPLIQUEE A LA PECHE

Contrairement aux travaux décrits précédemment, menés
exclusivement par 1'IFREMER en technologie des engins de
capture, et menés a 1'IFREMER avec le concours d'autres
scientifiques frangais en ce qui concerne le renouvellement de
la flotte de recherche, les travaux en acoustique sous-marine
appliquée a la péche sont menés pour partie par 1'IFREMER et
pour partie par 1'ORSTOM, les deux organismes restant en
contact étroit en particulier en ce qui concerne les aspects
méthodologiques.

3.1 - Travaux menés & 1'IFREMER

3.1.1 - Echo-intégration et classification des bancs

Le travail de classification des bancs a partir des paramétres
géométriques et énergétiques des bancs déterminés gréce au
logiciel MOVIES B se poursuit dans le cadre du projet BIOMASS
(programme FAR). Les descripteurs classiques se révélant
insuffisants pour assurer l'identification de bancs, une
analyse spectrale de l'amplitude des échos dans un banc a été
entamée.

Par ailleurs nos partenaires dans le projet BIOMASS qui
travaillent sur l'identification des échos obtenus en sondage
large bande (Institut de chimie et de physique industrielle de
Lyon, France; Marine Laboratory d'Aberdeen, Scotland) sont
arrivés & des résultats prometteurs (détermination de 1la
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signature acoustique de groupes de poissons, reconnaissance de
la signature spectrale entre gadidés, chinchards et magqueraux,
sur des poissons observés en cage) .

3.1.2 - Essais du sondeur large bande

Pour pouvoir réaliser des essais du transducteur large bande a
la mer sans &tre géné par les bruits du navire, nous avons
réalisé un corps remorqué support de transducteur dont les
performances hydrodynamiques sont trés satisfaisantes. L'engin
est parfaitement stable en remorquage entre 4 et 11 noeuds.

3.1.3 - Traitement des données sonar

La possibilité d'un traitement numérique en temps réel des
images d'un sonar de péche multifaisceau a été prouvée
(trajectographie de bancs); ce travail devrait se poursuivre
en exploitant mieux les possibilités de reconnaissance
automatisée des détections de bancs de poissons.

3.1.4 - EBEvolution des sondeurs OSSIAN

Un accord avec la Société MICREL a permis d'intégrer au
sondeur OSSIAN (dans sa version scientifique) les modules
d'échointégration par tranches d'eau et par bancs de poissons
contenus dans le logiciel IFREMER ''MOVIES B'', et de recon-
naissance automatisée de la nature du fond.

D'autre part les travaux de mise au point du transducteur du
sondeur OSSIAN 2000 se poursuivent pour obtenir un sondeur
grand fond & haute définition. Les premiers essais d'une
maquette du sondeur seront faits en Méditerranée, & bord du
N/O EUROPE dés le début de 1994.

3.2 - Travaux menés par 1'ORSTOM

Suite a la mise en évidence par acoustique de structures
biologiques liées a la présence de thons dans une zone de
1'Atlantique Equatorial pendant une partie de 1'année, et &
leur identification comme poissons méso-pélagiques, des études
en particulier sur la croissance de cette espéce sont en
cours, et des campagnes complémentaires, a des saisons non
encore explorées, sont en cours ou prévues (E. MARCHAL, J.
PANFILI) .

Le réseau Caraibes poursuit ses travaux, entre autres de
détections sur les petits fonds. Les participants se sont
réunis en février 94 & La Havane; réunion qui se prolongeait
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par un Congrés des Sciences de la Mer (F. GERLOTTO) .

Au Sénégal, outre les travaux en petits fonds qui vont étre
renforcés par 1'affectation d'un chercheur de 1'INRA, ont
commencé des études sur le mode de structuration de la popula-
tion, et ses conséquences sur 1'évaluation, par l'affectation
d'un géostatisticien de 1'ORSTOM (P. PETITGAS, J.J. LEVENEZ,
J. GUILLARD). Le développement de Dakar comme site de
méthodologie acoustique est en projet, afin d 'approfondir nos
recherches sur les TS in situ et l'apport des systémes large
bande dans la variabilité des mesures et la caractérisation de
cibles (B. SAMB, A. LEBOURGES) .

Le groupe de travail francophone sur 1'''Occupation de
l'espace par les organismes aquatiques'', s'est tenu pour la
troisiéme fois en mai 93 & Evian; 1l se réunira de nouveau a
Montpellier a la faveur du FAST, en avril 94.

En Indonésie, 1'étude du comportement des poissons au
voisinage des dipositifs de concentration de poissons se
poursuit dans la Mer de Java (D. PETIT).

Pendant 1'été 93 a eu lieu une premiére campagne en Polynésie
visant a étudier l'efficacité des dispositifs de concentration
de thons. Les mesures ont été faites avec un dual-beam
BIOSONICS & 120 KHz et wun intégrateur INES-MOVIES. Le
comportement des thons a été suivi par marquage acoustique (E.
JOSSE) .

Le programme AIR mené en collaboration avec 1'Instituto de
Ciencias del Mar (Barcelone, Espagne) et 1'Instituto Ricerca
Pesca Maritima (Ancona, Italie), se poursuit, avec non
seulement 1'échointégration mais aussi 1l'emploi d'un sonar
haute fréguence pour 1'étude de la structure des bancs (P.
FREON, F. GERLOTTO) .

Une collaboration avec le laboratoire d'acoustique des péches
du VNIRO (Moscou) débute, afin de mettre au point un prototype
de sonar paramétrique pour les travaux en petits fonds et
large bande (A. LEBOURGES) .
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GERMANY

(E. Dahm)

A) INSTITUTE FOR FISHING GEAR TECHNOLOGY, HAMBURG

Investigations on stock assessment trawls

Investigations on losses beneath the groundrope of fishes
concentrated between the wings of stock assessment bottom
trawls were continued with the GOV standard bottom trawl. In
its ICES approved mode of rigging this trawl has a roller gear
of rubber discs of equal size covering tightly a steel wire.
Thus, the footgear leaves no escape gaps for the herded fishes
and ought to show a complete catching efficiency for these.

The experiments carried out using the method of bagnets as
developed by ENGAS and GODE proved that this assumption is not
true. Haddock is an exemption by a low overall escape rate of
2.9%, but other roundfish show distinct losses (whiting 16.6%,
grey gurnard 39.8%, poor cod 38%). Dragonet is actually not
affected by this trawl because it escapes to 97% Similar high
escape rates were found with most flatfish (long rough dab
87.5%, dab 59.7%, plaice 84.2%).

Preliminary experiments with a further German standard bottom
trawl, the 140-feet-net, equipped with a 2l1-inch-roller gear
are even more striking. Whereas at a given fishing place at
least 75% of the available whiting arrived in the codend of
the GOV-trawl, the 140-feet-trawl caught only 13% of the fish
in front of the trawl. In contrary to prior Norwegian results
use of a rockhopper gear of equal height with a distance of 10
cm brought no significant change in the escape rates.

A few first tests showed a possible remedy against these
losses.

By covering the roller gear in the range of the bosom by a
catch improving apron of small meshed netting the losses of
e.g. dab could be reduced from 65.6% to 37.6%, of plaice from
81.2% to 67.4%, of whiting from 24.6 to 8.8%. A further elabo-
ration of this technique is intended.
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Development of hydroacoustical methods for stock assessment

- The use of a towed body on FRV "Solea" 1is severely hampered
by unwanted reflections at the water surface when working
in fish aggregations close to the surface. Careful acoustic
insulation improved step by step during measurements at sea
brought relief.

- A new computer program for recording and evaluation of
hydro-acoustical data was developed and successfully te-
sted.

Gear research on pelagic trawls

Calibration catches with a trawl during hydroacoustic stock
assessments are severely biased because of the ship's wake if
the water depth is rather shallow. In collaboration with the
University of Rostock a method was tested successfully to tow
the net at one side of the ship thus taking it out of the
disturbed zone.

Sorting grid investigations

In the frame of an EEC-Project sorting grids installed in
trawls for the catch of pelagic species were tested and under-
water video tapes taken. They prove clearly that the passage
of small fish through these grids is much faster than through
diamond codend meshes and thus causes less damage. The trials
shall be continued with the aim to find appropriate grid bar
distances to reduce as well discards as loss of marketable
fish.

Similar sorting grid trials were carried out with two types of
bottom trawls (GOV, 200-feet-trawl).

Selectivity of sievenets in the shrimp trawl fishery

Bigmeshed funnels whose end leads to a hole in the bottom
panel help to reduce the unwanted fish bycatch in brown shrimp
beam trawls whereas the shrimp catch is hardly affected.
Though voluntary, the use of such auxiliary equipment is
widespread in the German shrimp fishery. Trials undertaken in
1993 served the purpose to optimize the mesh size of these
funnels. A comparison between 60 and 44 mm mesh size showed
the smaller to be 80% effective in sieving out of the flat-
fishes. However, an accompanying loss of 40% of marketable
shrimp had to be stated. The bigger mesh caused only minor
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losses of sellable shrimps but was the reason of an important
discard of small flatfish.

Fishing effort

A number of suggestions to charge fishing time restrictions on
the total fishing fleet capacity has been collected by the
EEC. Germany participated at a Working Group for the evalu-
ation of these proposals.

Unwanted bycatches in the setnet fishery

The unwanted bycatch of wandering seabirds, mostly different
species of ducks, in marine setnets recently caused much
concern among environmentalists and the fishery administration
in Germany. Available data are scarce and unreliable. A new
project intends to assess the actual danger of setnets to
seabirds by collecting more data and to discover strategies
for the minimization of the problem. According to first re-
sults time of fishing and construction of the gear offer good
aspects for a reduction of the bycatch.

Development of a method to measure actual horse power of a
fishing ship when towing

The prototype of a new torque measuring instrument invented by
the Technical University of Aachen was successfully tested at
sea. It 1is based on two magnetic stripes glued onto the ship's
propeller shaft and their changing orientation under load.
Installation is so simple that it may be carried out by laymen
and errors resulting from minor mistakes during installation
are automatically corrected. An EEC-project proposal to com-
plete the method to industrial production maturity was delive-
red.

Underwater photogrammetry and digital image processing

Underwater video pictures taken during a cruise of FRV "Solea"
allowed to calculate movement traces of fish, algae and sand
clouds inside a codend by subtraction operations frame by
frame.

The determination of shape and opening angles of codend meshes
together with hydromechanical basic equations gave a picture
of current distribution inside and around a codend.
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Further work dealt with the threedimensional measurement of
otter board traces and benthic organisms.

Collaboration in planning and first sea trials of the new
"Walther Herwig III"

The final phase of construction and fitting out with scienti-
fic equipment of the new FRV "Walther Herwig III" stressed the
manpower of the Institute of Fishing Gear Technology as well
as several trial cruises at sea.

The new vessel is built according to state of the art with
lower manpower requirements than the predecessor, excellent
manoeuvrability, modern deck machinery and advanced navigatio-
nal and scientific instrumentation.

Underwater noise measurements of the new ship carried out by a

special branch of the German navy proved excellent noise
reduction under fishing conditions.

B) UNIVERSITY OF ROSTOCK
Activities of the Institute for Naval Architecture and Mariti-
me Technique included in the field of fishing gear research:

- Theoretical and experimental investigations on the moving
behaviour of rope systems under bottom contact conditions,

- Organization of an international workshop on the subject:
"Modern engineering methods in fishing gear research",

- Further development of the theoretical basis for the calcu-
lation of dynamically loaded rope systems,

- Further development of software solutions for the design
and construction of bottom trawls,

- Development of design calculation procedures for two-boat-
trawls,

- Construction of a floating poundnet for the catch of living
cyprinids designed for the "Kleines Oderhaff" area of
operation,

- Development of algorithms for the calculation of oper-
ational procedures during the use of danish seines.
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ICELAND

(P. Reynisson and G. Thorsteinsson)

Acoustics

The yearly investigations of the Icelandic capelin were under-
taken in autumn and winter.

In January the spawning was surveyed east and northeast of
Iceland. In August the juvenile stock in the Iceland-Green-
land-Jan Mayen area was surveyed as a part of our traditional
O-group survey. In october a two-ship survey of the adult and
juvenile components was carried out in the same area.

An acoustic survey on the Icelandic summer spawning herring
was carried out in November and December 1992. An effort was
made to cover both the juvenile and adult components of the
stock.

In September 1993 a short survey of the oceanic-type redfish
(Sebastes mentella) in the Irminger Sea was carried out in
order to investigate the feasibility of that of the year for
acoustic assessment of this stock. Acoustic survey were
carried out in June-July 1991 and 1992 for the same purpose.
The results are promising for both these periods, although the
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