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1. TERMS OF REFERENCE 

According to the ICES resolution (C.Res. 199712:17) adopted at the 1997 Annual Science 
Conference, the Study Group on Grid (Grate) Sorting Systems in Tra1Nls, Beam Trawls and 
Seine Nets (SGGRID) (Chainna.'1: B. Isaksen, Nonvay) will meet in La CorLlna, Spain from 18-
19 April 1998 to: 

a) complete the review of grid selectivity and usage and prepare a final report containing: 
i. selectivity parameters for nets with and without grids, and relevant associated data 

or finfish and shellfish, 
ii. estimates of the impact of actual and potential grid usage on discards levels for non­

target species in different fisheries 
iii. a comprehensive bibliography on grids. 

SGGRID will report to WGFTFB and to the Fisheries Technology Committee at the 1998 
Annual Science Conference. 

Participants at the meeting in La Coruna, Spain 18-19 ,A.pril (in alphabetic order): 

Boye, 1. 
Brothers, G. 
Dahm,E. 
Engas, A. 
Galbraith, R. D. 
Graham,N. 
Isaksen, B. 
K valsvik, K. 
Lowry,N. 
1\,..-...... 1"" ... D ~T 
.... ,.J..aJ..l ..... ,u, u. v. 
T'I_l_L TT 
rUH.::L,n. 

Denmark (Greenland Institute of Natural Resources) 
Canada (DFO, North-West Atlantic Fisheries Centre) 
Germany (Institute for Fisheries Technology) 
Norway (Institute of Marine Research) 
United Kingdom (FRS Marine Laboratory, Aberdeen) 
United Kingdom (Marine Laboratory, Aberdeen) 
Norway (Institute of Marine Research) 
Norway (Institute of Marine Research) 
USA (University of Washington. School of Fisheries) 
The Netherlands (Netherlands Institute for Fisheries Research) 
Belgium (Sea Fisheries Department) 
France (IFREMER Fishing Gear Technology) Prious, D. 

Puente, E. 
Revill, A. 
Ulmestrand, M. 
West,C. W. 
Zachariassen, K. 

Spain (AZTI Fisheries and Food Technological Institute) 
United Kingdom (University of Linconshire '~T}d Humberside) 
Sweden (L'1stitute of~,.1w~ne Research) 
USPlt. (FRAJ.\'f Div., t~nYVFSC, l~1viFS) 
Faroe Island (Fishery Laboratory of The Faroese) 
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2 INTRODUCTION. 

At the 1995 Annual Science Conference held in Aalborg in September 1995, a resolution to 
establish a Study Group on Grid (Grates) Sorting Systems in Trawls, Beam trawls and Seine 
was adopted (C.Res.1995/2: 17). 

The Study Group was given the following Terms of Reference: 

a) review current research on grid (grate) sorting system for different fisheries; 
b) identify opportunities for further application of grid (grate) devices to improve selectivity in 

single and mixed species fisheries; 
c) assess the advantages and disadvantages of grids as selective devices in comparison with 

other techniques; 
d) report its findings and recommendations to the Working Group on Fishing Technology and 

Fish Behaviour, the i\dvisory Com..rr..ittee on t..'e Fishery r-v1anag~ment and the Advisory 
Corp.. ... '!1ittee on the ~.1arine Environment. 

The first session of the Study Group on Grids (Grates) was held in Woods Hole, Massachusetts 
on April 13 and 14, 1996 under the chairmanship of John Willy Valdemarsen. 
During the two days meeting, the group of 28 participant from 13 countries discussed re!eVa!l! 
grid (grate) research up to that date, and reported its findings to the Working Group on Fisrl.ing 
Technology and Fish Behaviour (WGFTFB). Both the report and recoITll"1lendations. froTH the 
Study Group was revised and later presented at the ICES Annual Science Conference in 
Reykjavik, Iceland, September 1996 (Anon 1996d, in Bibliography list). 

The recommendations given by the Study Group was adopted at the 1996 Annual Science 
Conference with the following terms of reference (C.Res. 1996/2:20) 

«The Study Group on Grid (Grate) Sorting Systems in Trawls, Beam Trawls and Seine Nets 
(SGGRID) (Chairman: Mr B.Isaksen, Norway) will work by correspondence in 1997 to: 

a) compile selectivity parameters for nets with and without grids and relevant associated 'data 
for finfisb aiid shellfish; 

b) estimate the impact of actual and potential grid usage on discards levels for nontarget 
species in various fisheries; 

c) compile a comprehensive bibliography on grids; 
d) plan for a meeting in 1998 to complete the report. 

The Study Group will report to the April 1997 meeting ofthe WGFTFB, and to the 1997 
Annual Science Conference». 

The recommendations for a last meeting in 1998 was given at the 1997 Annual Science 
Conference (as above). 

On April I 8 and 19 '; 1998 the Study Group met in La Coruna to fulfil the assignnlents sei up 
during the Woods Hole meeting in 1996, and later given as terms of reference. In addition to 
the given objectives, the Study Group spent some time to update recent research and also to 
update the list of grid usage around the world. 
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3 SELECTIVITY PARAl\fETERS':FOR--NETS WiTH AN']) 
WITHOUT GRIDS, AND RELEVANT ASSOCIATED DATA FOR 
FINFISH AND SHELLFISH. 

3.1 iniroduction 

The sections below give selectivity estimates for several species for both codends and for grids. 
There is very little information enabling a comparison of selectivity parameters of gears with 
and without grids installed and much of work undertaken has investigated percentage levels of 
by·catch reduction rather than size selectivity parameters. Grids were originally developed for 
species separation and later on applied to size separation. 

Care should be taken when interpreting results since selectivity estimates with retaining bags 
win only consider grid selectivity. Selectivity estimates by catch comparison consider whole 
codend selectivity as do retaining bags and codend covers combined. Differences in selectivity 
may occur within codends due to effects such as catch size and composition. 

3.2 R ....... lIllrn C' ...... ; ......... fr'_IW_ ........ _ _______ T '\ 
............. nu ~I.UUI.l.I' \ ...... 'unsun "'""gun Lt.} 

Pole!, 1998 describes the retention curves for brown shrimp (Crangon crangon L.) ina beam 
trawl codend (mesh size 20mm). Table 1 shows the codend selectivity data derived on RV 
BELGICA for the Crangon trawl. Installation of the grid improved the size selection for the 
target species due to cleaner catches within the codend. Non t3Iget species size selectivity was 
shown to be poor. 

Table 1: Codend and grid selectivity data, RV BELGICA 

Species Gear/Device LSO(cm) SR(cm) 
Brown Shrimp Cod-End, No Grid 3.6 1.4 

" 
Cod-End With Grid 4.4 1.6 

Dab 
" 

4.0 1.0 
Sole 

" 8.0 1.S 
Dab Grid Only 8.6 11.6 

Plaice 9.4 Q7 
H v., 

Sole " 
11 1 
1 I. I 

,,., ., 
Ic:. • ..;/ 

Whiting 
" 

12.5 .~ n 
1/.0 

Cod 
" 

12.S 17.8 

No difference in fish selectivity was observed with the grid fitted. Loss of marketable shrimp 
was shown to be size dependent, with the smaller length classes showing the highest losses 
(30mm: 80% losses, 45mm (MLS): 15% loss). Approximately 10-15% of marketable shrimp 
were lost. 

The grid used is a Nordm~regrid made of PVC tubing, and an inter-bar spacing of 14mm. It is 
also noted that whiting retention never reaches i 00%, which wouid suggest a behaviour 
dependent escape as opposed to size d_ependent. 
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Graham~ 1997 observed LSO's for whiting ,and plaice retained "in a brown shrimp trawl codend 
(Table 2). With the inclusion of a plastic grid with an inter bar spacing of 12mrn, LSO's for 
plaice and whiting were estimated using the Fryer between haul variation model (Fryer, 1992). 
Although codend selectivity data was collected for Crangon, no grid selectivity data for this 
species was observed. 

Table 2: Data from Graham, 1997. 

Species Gear LSO(cm) SR (cm) 
Whiting Cod-End 6.9 0.8 

Dab Cod-End A'" ne 
~.v v.v 

\Mhitin" n,ri .... r\ ... I'1 10.5 n ~ 

I'IIIUII~ ....... IIU.1t,JIUy ':>.0 

Plaice Grid Only 9.3 4.8 

3.3 Nephrops norvegicus 

In the Nepbrops fishery in the Skagerak and North Sea V~ldemarsen er aI., 1996 observed a 
range of selectivity parameters for several grid designs (table 3.), diamond mesh and square 
meshes (table 4.) using both a twin and a triple trawl system. The values are given below and 
are depend on the analysis method (cover or triple trawl) and grid position (in roof or in 
bottom). In the triple trawl method a grid was inserted in a small mesh codend and small mesh 
coiiecting bag placed at the outlet. The second and third trawl were fitted with experimental 
codends and the trawl with the grid was also used as the small mesh trawl (codend and 
collecting bag). In the Swedish experiment (Ulmestrand, 1996) it was shown that the LSO's 
were significantly lower estimated with cover method compared to the same cod-end with twin 
trawl method) and it was also depending on the inumber of meshes around. L50's increased 
with increasing meshes around. 

Table 3: Grid Selectivity data from Valdemarsen et al. 1996. 

Grid Type Bar Spacing (mm) Position Method LSO(cm) SR (cm) 
Metal 22.4 Top Cover 37.2 12.8 
Metal 22.4 Bottom Cover 34.8 8.4 
Metal 22.4 Bottom Triple 40.4 11.2 
Metal 22.4 Bottom Triple 38.S 7.8 

Composite 21.7 Bottom Cover 33.7 13.9 
Composite ')1 7 Bottom Cover 31.4 8.4 .... I • I 

Composite " .... BottoFn Tripie 36.9 14.5 ~ I. { 

Composite n .... Bottom Tripie 33.9 7.8 .::::: I. ( 

Table 4: Cod-end selectivity data from Ulmestrand, 1996. 

Cod-End Type Mesh Size Mesh Round Method L50(cm) SR (cm) 
(nomimal) 

Square 60 100 Cover 24.6 16.9 
Square 60 100 Twin 32.3 11.9 
Square 60 60 Twin 40.0 14.S 
C' .................. "''' 60 Tripie 35.7 16.9 V""'IUQlv uu 

Square 50 70 Twin 27.4 1S.4 
Diamond 70 100 Cover 18.6 1S.9 
Diamond 70 100 Twin 19.8 13.5 
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3.4 

Considerable improvement in size selectivity has been recorded in the Barents Sea with the use 
of the Sort-X system in groundfish trawls. 

During the development and testing period of the Sort-X grid system, no experiments \vere 
carried out with the direct aim of comparing selectivity parameters of nets with and without 
grids. The main effort was rather put on the comparison of catch ( or intermixture) of fish below 
the minimum landing size (MLS), as fishing grounds were opened c.q. closed when the 
intennixture was less c.q. more than 15% in number (due to the Norwegian management 
regulation). Tne comparisons of nets with and without grids during the early development 
period of the Sort-X systems were therefore solely based on the data from a joint Norwegian­
Russian selectivity cruise in 1989 (Isaksen, B. et. al., 1989) during which both used codends 
representative for their national fleets. For small catches (less than 500kg) the L5D for 135mm 
codend is higher:than the L5D obtained wit..l:l the Sort~X using 55nun bar spacingJ while the 
selection range is about the sa..~e. 

With increasing catch rates the codend shows tendencies of decreasing L5D and increasing 
selection range, a phenomenon not normally found for the Sort-X system, at least for catch 
rates up to 5 tonslhour (Figure 1). 

Figure 1: L5Dfor Sort-X and Single grid as function of catch rate (Derived from Isaksen 
et. al. 1998) 
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There is, however, some evidence that the Sort-X suffers some capacity problems at extremely 
high catch rates (more than 10 tonslhour). 

To assess the selectivity of a square mesh codend fitted with a selection grid, Cartadian 
experiments (Tait and Tait, 1996) with a divided trawl have shown no significant improveme~:lt 
in selectivity for winter flounder with increased bar spacing. Cod showed a significant 
improvement in selectivity with an increase in bar spacing. However, the selection range was 
shown to be variable (Table 5). 

Table 5: Data Tait, 1996 
Species 

Cod 
Cod 

Gear. device 

135rnJ.~ square, 65rrlIIl grid 
135ITull square, 85nun grid 

3.5 Conclusions 

L-50 SR 
cm cm 
~, , 

5.31 J'i-.l 

62.56 10.23 

Apparently few selectivity data sets exist from \I/llich a direct compw-ison can be made between 
the sa.l!1e gear with and \vithout a grid. It should also be noted that selectivity estimates are 
either for the grid system alone (Le. measured with a retaining bag attached to the escape hole), 
or for the complete codend system, where the selectivity of the grid and codend is estimated as 
one entity (Le. measured with the parallel haul or twin trawl technique). It is possible that 
codend selection parameters change when a grid is added. This may be due to a decrease in the 
total catch weight in the codend or to changes in the composition of the catch. However, it 
should be concluded that any benefit in tenns of selectivity can only be determined when the 
selectivity parameters of the original gear are also known, and a direct comparison can thus be 
made. In most experiments with new selection devices such data are not derived. 
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4 THE Il\1PACTS OF CURRENT SORTING GRin USA{jE 

4.1 Introduction 

The phenomenon of by-catch has long been recognised in fisheries. In many instances the by­
catch~s are unwanted .and discarded. The reasons for discarding can often be attributed to one 
or more of the following factors: 

Lack- of market value, 
Quota restrictions, 
Below minimum landing size etc. 

It has been estimated that up to 30% of the total w~ight of fish caught globally ar~ currently 
discarded. The small meshed sl:l.Lrimp fisheries around the world contribute significantiy to this 
cr1nh'JIl n;",..O} ... A.; ..... n-

, c.L ...................... .L.;J ..... u.L UJ.U5· 

4,2 Pandalus spp 

There are demersal otter trawl fisheries for Pan.dalus species in ma.'1Y countries including: 
Greenland: Iceland; Canada, Faroe Islands, Norway, Sweden, Russia, Spain, Latvia, Lithuania, 
St Vincent, Denmark and the USA. 

It is estimated that an unwanted by-catch of around 15% (by weight) was common in the 
Pandaius fisheries before the introduction of the Nordm~re grid. Around 125 different species, 
notably including gadoids, redfish, turbot, sharks, Greenland halibut and capelin are discarded. 

4.2.1 . The use of sorting grids I grates in the Pandalus fISheries 
The Flemish Cap 

To date, the Flemish Cap (~..J"AFO Division 3ivl) Pandalus fishery has been exploited by around 
50 vessels from Canada, Denmark, Faroe Isiands, Spain, Greenland, Iceland, Norway, Russia, 
Latvia, Lithuania.and St Vincent. Landings of Pandalus were reported to be between 24,000-
35,000 tonnes per year (1993-1995). Since 1995 NAFO have made it mandatory that a 
Nordm~re sorting grate (max. bar spacing 22mm) be used in this fishery, 

4.2.2 Canadian East coast 

Nordm~re sortinggrids/grates are mandatory within the Canadian East Coast pandalus fisheries 
(within the 200 miie EEZ). Bar spacing varies between 25mm and 28mm dependin.e; upon the 

- --
area. 

4.2.3 Barents Sea and Spitzbergen 

Nordm~re"gridJgrates has been ma.'1datorj in the !'-.J"or.;;egian aild Russian EEC since i99i. The 
bar spacing used in th~.Pandalus fishery- of the Barents Sea and around Spitzbergen is 19 mm. , 
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4.2.4 Iceland 

Nordm0re grids/grates have been mandatoring in the Icelandic EEC smce 1995. Thr bar 
spacing used in the offshore Dalldalus fishery is 22 mm. 

4.2.5 Case Study: The Impact of the NordmllreGrateon the Atlantic Canadian 
Pandalus Fishery 

Otter trawl fishery for northern shrimp (Fandalus boreaiis) began in Atlantic Canada in 1965. 
The smaii codend mesh (minimum 40-mm size is used) often resulted in high by-eatches of 
many other species. In 1990 there was a total catch of 60,000 metric tonnes of shrimp with 
approximately 15% by-catch (by weight). The Nordml1lre grate was tested in the early 1990's 
and became mandatory in 1994. 

Tn 1997 there were approximately 100,00 metric tons of slli-imp harvested off Canada"s 6ast 
coast Vv'ith orJy a 2% by-catch (by weight), a reduction of 85 %. The grate has resulted in 
between 10,000 and 15,000 metric tonnes of by-catch (mostly juvenile fish) remaining 
uncaught in these waters each year since its adoption by the industry in 1994. (For further 
information see Appendix II .) 

4.3 Crangon crangon 

The fishery for North Sea Crallgon crallgoll occurs in shallow coastal waters off Denmark, The 
Netherlands, U.K., France, Belgium and Germany. The vessels are almost all twin beam 
trawiers under 300 H.P. (minimum mesh size 20mm). 

It was estimated that in 1996 these vessels discarded over 920 million juvenile plaice. 
Similarly high numbers of dab. sole, Whiting, cod and other species were also discarded. In the 
TJ K nnlv ~Tnllnn 1~ ...... illinn iI1Vt:kn Ut:k n.10l10~"'D ",.,.r.,. ...1;~"".,.r...1"",...1 U ...... n'''''~''''' .. ".1.-..,.. ; ...................... j. ..... ~ j.1-~ TT TT ____ • --&~.J ~~~&& ........... ,;,;.Li ..... "' ............. _ ........ _ ........ __ n .... ~ .......... .:JI ..... u.J. ............... .J..J.vvv ...... " ...... .l \'lJ\.- J.lJJpal...L V.1 L1!!;; u .......... 

discard data has been modelled arld it is estimated that if a t-.Jordnlj2Jre grate or' other simiiar by­
catch reduc~ion_nleasure (veii net i seive net) were to be used in,the U.K. it-wQuid yieid 'around 
440 tonnes in additional white fish landings every year. Modelling of the total European 
Crallgoll related discard data is ongoing with results expected early in 1999. 

These calculations assume a good functioning grid. The technology, however, is still not 
advanced enough to allow for a commercial introduction, Extensive research will most 
probably improve the existing technology. 

At present, no vessels within this fishery use any type of grid / grate system, but veililets are 
used in several fleets. 

4.4 Fin-fishes 

The various fisheries for finfish spe.cies are globally very diverse, 'ho\vever un\.vanted by-
('~t('hp(,' '!.lnrl rlic ..... "lIrrl;nn "lIr.,. ......... TT1Tn ..... n t ............ ", .... u T ................... "" ...... 1.-.""...: ....... to .................. _...:I .... ~_ •• ~ ___ & __ 1 __ .. !"'"- _ 
_ .... ~~.~_"" ................... "' ........... , •. uuf:" , ............... vuu .. -.. V':.I' LV', UJUll] • ..ut ;:'U.uU., J.1;:'JJIw.lJ!;;~ LJJC: 1"JJ4UUa.LUJ.)' U~t::- VI ~CIt::l,;L1Vll 

grids have been introduced. Details are as follows: 
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4~4~1 Case Study: Grid usage in the Faeroese lemon sole and piaice fishery_ 

Grids were made mandatory in 1997 for the Faeroese inshore fishery inside the 12-mile limit. 
These vessels target lemon sole, plaice and monkfish. They are allowed to land by-catches of 
25% cod and 10% haddock. The system developed by the Faeroese fisheries laboratory uses a 
grid with bar spacing of 40mm. Fish. passing through the grid enter a cod-end of 120-rmn 
mesh; those deflected by the grid enter a large mesh codend (200-mm). The aim of this system 
is to catch all the sole and small plaice in the lower cod-end, whilst all other fish enter the 
upper cod-end and are selected by the 200 mm mesh. Use of this system results in a reduction 
of the catch of cod from 44% of the total catch to 220/0, and exclusion of almost all of the 
haddock (27% of the total catch). An of the large plaice and monkfish are retained in the upper 
cod-end. 

14 vessels participate in the fishery annually, catching approximately 1500 tons total catch. 
Using the grid system· will avoid by-catches of approximately 330 tons of cod and 350 tons of 
haddock. 

4.4.2 Case Study: Barents Sea 

Up to the early 1980' s the main ma..'1agement of the trawl fisheries in the Barents Sea was 
based on mesh size regulations and the obligation not to land fish below the minimum legal 
size. The fishery took place everywhere outside the 4 -12 nm zone and no restrictions were 
given with respect to the amount of by-catch brought on board and discarded. This led to an 
unavoidable discard level of both undersized fish of target species and non-target species. 

New regulations introduced during the 1980's stated that as a starting point it was illegal to 
.catch fish below the rninimumJegal size and a surveillance program established during 1983-
84 quickly showed that substantial areas needed to be closed for short or longer periods due to 
high proportions of undersized cod and haddock in the catch~ 

Areas of pa,:ticular interest were feeding grounds for young gadoids, such as Bear Island and 
parts of the south-eastern Barents sea. Typical catches in these areas could contain 30-50% 
juveniles of target species (by number). The closure of fishing grounds where the catch 
contained 15% or more fish under MLS by number led to a less efficient fishery as the fleet had 
to search for other areas. The need for an efficient selective device was evident. 

With the development of grid systems for bottom trawling, the intermixture of undersized fish 
was reduced substantially. Normally these grid systems (e.g. the multi-grid system "Sort-X" 
and single grid "SortC V") would reduce the catch of undersized fish by 50-70% compared to 
the struidard trawl without a grid. 

Due to the management rules applied to the Norwegian EEZ, the introduction of the grid 
system has not necessarily reduced the overall by-catch. However it has significantly improVed 
the performance and economics of the fishery since a much greater area can remain open for 
substantial parts of the year" 
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4~5 Penaeid shrimps 

There are various turtle exclusion devices (TEDs) and sorting grids / grates III use III this 
diverse group of fisheries. 

In the United States, grids have been used by all prawn fishermen in the South-eastern U.S. 
from North Carolina on.the East coast to Texas on the Golf coast. Grids have been required by 
law since 1982 and compliance exceeds 97%. There has been no detectable impact on prawn 
production or economic retumfrom the fishery with the use of grids, although some vessels 
left the fishery when the grid regulation were iUJplenlented. 

Due to the United States Public Law 101-162 (section 609) it is a requirement that nations that 
will export wild-caught shrimp to the U .S., do protect sea turtle populations from incidental 
mortality in shrimp trawl operations. The law prohibits the importation of shrimp harvested in 
ways harmful to the sea turtle unless the Department of State certifies that the ha.rvesting nation 
either has a sea turtle protection progra..'11 comparable to the D.S., or has a fisrdng environment 
that does not pose a tp...reat to sea turdes. The chief component of the D.S sea turlie 
conservation program is a requirement that commercial shrimp boats use sea Turtle Excluder 
devices (TEDs) to prevent the accidental drowning of sea turtle in shrimp trawls. Currently the 
following sixteen nations meet this standard: Mexico, Guatemala, Belize, Honduras, 
Nicaragua, El Salvador, Costa Rica, Panama, Columbia, Ecuador Guyana, Suriname, Trinidad 
and Tobago, Indonesia, China and Thailand. Due to the import restriction in U.S., several 
other nations are currently evaluating TEDs for use in their shrimp fishery. 

4~6 Industriallishiilg 

The Canadian industrial fishery for silver hake has in the past had a by-catch of miscellaneous 
gadoids of up to 30% by weight. The mandatory use of a rigid sorting grate with 40 mm bar 
spacing since 1994 has reduced these by-catches to less than 10%. Landings of silver hake in 
the fishery exceed of 50,000 metric tonnes per year. 

4.7 Update estimate of Grid I grate usage. 

Infonnal estimate by the 1996 study' Group canle up with a total of over one thousands 
COil1.illercial vessel world-wide that presently are using grids/grates. New estimates give a 
substantial higher number. By the end of 1998 more than one thousands vessel will use tbe 
Nordml'lre grid/grate in the Pandalus trawl fishery alone, and in addition several hundreds 
using different grid Igrate systems in finfishlindustrial trawl fishery in the Northern 
Hemisphere. 

Looking on the general use of grid to get rid of bycatchlpreyent incidental catch of 
unwanted/protected species, the use of grid/grate in the Penneaid trawl fishery is by no doubt 
the main bulk of grid usage today, and this fleet may consist of several of thousands vessels. 
Many of the countries meeting the standards of the US Turtle Excluder program are not 
included in the table, due to lack of numbers of boats using grids. 

12 



Table 6: Update estimates of grid usage. 

Country 

I 
Argentina 

.. I AustralIa 

Canada 

Faeroe Islands .. 

Greeniand 

Iceland 

Norway 
I n ___ " 
Il\.USSla 
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an < 

No. of shrimp 
I vessel s usin; I '.-l~------o 

l;::I6 .......... 

75 

I == lOO 

171 (up to iOO 
more in 1998) 

9 distant water 

I 5 to 10 
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. ~~ I >IW 
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No. of finfish 

I ve.s}els using 
IT'''~ co O ... J .... "" 

I 
8 distant water 

I 14 domestic 

2 or 3 

60 

112 

- --
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No of vp,'-f':l",-
I ~lC~~~-lT~;-~:~~-
I 

.... ., ... u 0 6A. ....... "" u_, 

....l • 1 

fisheries 

50 

Nn nf "pccp.lc 

I 
.. _. _. '_00_.0 

..... ; ............... ...:....l .... +"""_ 

I U.::I1115 ,5JJU.:"!I .LVi 

h . oh er speCIes 
(e.g. sea turtles) 

I .,.£ nrv\ i.:JuovVV 

~, 

N.B. A new technical regulaiion promuigated by the European Union will require the use 
of sieve nets or grids in the Crangon fishery by the year 2000. 
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5 POTENTIAL Il\fPACT OF GRID USE 

5.1 Shrimp trawl 

Although grids are extensively used to exclude large animals such as turtles in Gulf of Me~jco 
penneaid shrimp fishery, their potential to reduce by-catch of fish has not yet been fully 
assessed. The problem is often that the range of sizes of by-catch species of fish overlaps that 
of the range of the large penneaids. Purely mechanical sorting will not give good separation 
without risking excessive loss of target catch. Efficient separation wili have to rely on 
behavioural differences between fish and shrimp in these fisheries. It is not known if these are 
sufficiently distinct to permit this. 

In other, less industrialised, fisheries world-wide,. much of the fish taken incidentally by vessels 
targeting sh_nmp is -la..llded a..'1d consumed. This provides a substa..'1tial part of the income of 
many fisheries. Grids may have potential for separation of shrimp and fish into different cod­
ends with the aim of improving quality rather than reduction or by-catch. 
Up to this date - grids have and will have their best potential of reducing by-catch in the pink 
shrimp fishery. 

5.2 Industrial trawl fishery 

Both a Faeroese and a Norwegian grid system developed for use in the mixed industrial fishery 
have shown that it is possible to reduce bycatch of haddock and whiting substantially. The 
Faeroes experiments in 1996 in their iocai waters, and west of Scotland in 1997 gave both a 
reduction in consumption fish below minimum landing size (MLS) of 80% using a grid with a 
bar distance of 25 mm. The Norwegian experiment in the Norwegian Trench carried out with a 
bar distance of 22 mm gave a reduction of fish below MLS of well above 90%, but on the 
expense of a slightly higher loss of target fish. 

5.3 l\10ilk trawl ftshery 

Both in the French and Namibian monk trawl fishery, the catches contain small low value 
fish/fish below minimum landing size. Grid experiments performed by IFREMER have given 
positive results, with a substantial reduction of small monk and other benthic fish species. 

Namibia is currently one of the major exporters of monk-tails. Up to this date there have been 
few regulation on size, resulting in landings of very small fish. Namibia is currently planning 
grid experiments to reduce the catch of small low-value monk. 

5.4 Hake trawl fishery 

Experiments with grid sorting systems in the Argentinean and Namibian hate trawl fishery 
have shown that grids are superior to square mesh "'indo\-vs. ,vith respect to reducing by-catch 
of small and juvenile hake. Unden,vater observations of hake inside trawl codends has revealed 
an almost total lack of escape response of this species. Improved selectivity will have to rely on 
passive fil trati on. 
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Both Argentina a..Tld N~rnibia are currently working on the possibilities of introducing grids in 
their respective hake trawl fisheries on a mandatolybasis. 
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Appendix I. 

Minutes of the Study Group Meeting, 18& 19 Apri!, 1998, La Coruna, 
Spain 

April 18, 1998 

Chairman: Bjornar Isaksen 
Rapporteur: Bill West 

1. Opening remarks and appointment of Rapporteur - Chairman B j6mar Isaksen 

2. G-eneral arrangements - Sr. Pabio Carrera 

3. In"troduction of Study Group pa..rticipants 

4. Review of Study Group's prior activities and Terms of Reference 

5. New Terms of Reference for this meeting 

Complete the review of grid selectivity and usage and prepare a final report containing-: 
1. selectivity para.meters for nets \vith a.7ld \vithout grids, and relevant 

H. 

111. 

associated data for finfish and shellfish; 
estimates of the impact of actual and potential grid usage on discard 

levels for non-target species in various fisheries; 
and a comprehensive bibliography on grids. 

6. Contributions on general issues 

Gerald Brothers, Canada - Brief update on efforts in eastern Canada (paper) 

Kurt Kvalsvik, Norway - Size selection experiment using sorting grid in pelagic mackerel 
trawl (paper), 

A high exploitation rate makes it necessary to;.use size-selective fishing 'gear to Hlaximise 
the growth potential of the resource. There is also a strong price differential according to 
fish size that also favours the selective harvest of larger fish, especially fish weighing 600 
gm or more. Experiments were carried out on the west coast of Norway with a single grid 
installed in a peiagic trawl. The grid was 3 m long by 2 m wide with.analurninium frame 
and GRP bars spaced 42 mm apart. Aguiding ramp was installed in front of the grid, which 
was held at a 30-degree angle within the extension piece. The grid was attached at its 
leading edge to the top of the extension and sloped down and aft,with a gap between its 
bottom edge and the floor of the extension allowing passage .of retained fish into the 
codend. Towing speeds were around 4.5 ~'1ots, a..,d flows through the ,grid were about the 
s~rne except when there were large fish c,oncentrations in the 'grid -section. The fIrst'triaIs 
yielded 48% selection, with smaller fish escaping through the grid into a collection bag. In 
the second trial 40% of the fish were selected out, again with reasonable size selection. The 
LSO's in both trials were about 37 cm, with a wider selection range on the first trial where 
more small fish were encountered. It appears that reductions in the bar spacing may be 
needed in order to optimise selectivity. A Scanmar grid sensor proved useful for detecting 
when fish were passing through the grid and indicated when fish were schooling too 
heavily in front of it. No escapee survival studies were carried out, but results from tests on 

26 



survival of mackerel escaping fronl a purse seine through a grid suggest that survival 
should be high. 

The grid was large relative to the deck space typically available on this class of vessel, 
causing some handling problems. A new version has been developed, articulated in four 
sections to roll up on the net drum and employing 38-mm bar spacing, but no trials have 
been carried out yet. 

Unlike other studies with similar gear and species, no cases were observed with very large 
pulses of fish accumulating in front of the grid and blowing out the trawl before they could 
pass through the grid. There are no plans at the present time for focused escapee survival 
studies, but video observations during upcoming experiments should indicate likelihood of 
injury rates. High catch rates in this fishery are problematic for present survival research 
methodologies. 

Bjornar ISaKSen, Norway - Development and introduction of grid sorting systems for 
bottom trawl- "Sort,X" (paper) 

Grid use became mandatory in 1997 in the Barents Sea groundfish bottom trawl fisheries. 
The "Sort-X" grid (see paper for description) wa& specified for Norwegian and EU trawlers, 
while a simpler, smaller, and cheaper design employing a single grid was certified for use 
by Russian vessels. 

Prior to the mandate, many Norwegian vessels used Sort-X grids on a voluntary basis, 
employing very large bar spacings in order to high-grade the fish. After grid use became 
mandatory complaints were made about risk factors during bad weather, resulting in a 
dispensation from the Norwegian Fisheries Directorate, leading in turn to abuses by some 
vessels. There also were complaints that the use of Sort-X grids increased the wear & tear 
on the extension piece & codend. Apparently the fabric guiding panel behind the grid acted 
as a rudder, guiding the codend and extension against the bottom. Finally, there were 
complaints that these grids were too expensive. 

Initial trials with the Russian single-panel grid gave poor results in two-panel trawls as used 
by Norwegian vessels, but further work with a lifting panel to direct the fish,against the top 

. front of the grid gave better results. Recent results have yielded comparableL50 values for 
the Sort-X and the single grid systems, but the selection range and variability were greater 
fQf the single ,grid. Upcbrning efforts will test the uSe of supporling ropes or chains to 
stabilise the single 5.l~d' S' rulg1e of attack to see if if-can be -made to perform as well as the 
Sort-X. If these are successful, the Directorate wiil allow its use as an option but will also 
take away the bad-weather dispensation. Single grid systems are also being considered for 
use in Namibian fisheries. 

Daniel Priour, France - Tests of a grid for monkfish in the Bay of Biscay (paper) 

Estimates of discards in the Celtic Sea and the Bay of Biscay indicate that about 60 million 
individuals of benthic species (monkfish, megrim, rays, etc.) are discarded annually by 
European Community fishing vessels. Most of these fish do not survive. 

~A~q_ experiment was c'a.l'Tied out on a 15.~day cruise on a French trawler using twin trawls to 
testa system for separating undersized fish from marketable fish. One of the trawls was 
fitted with a rigid grid with vertical bars spaced ·110 mm apart and horizontal bars 50 mm 
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apart. Small fish passing through the grid went out of the trawl while larger fish were 
directed up into a collection bag. The other trawl remained unchanged for comparison. 

1"~o short-term losses of cOD1lnercial fish were observed during the survey, while 60% of the 
undersized fish escaped through the grid. If ail the international fleets targeting these 
benthic species were to adopt the selective grid, a long term gain ranging between 20% and 
30% in weight should be observed. Recent tests have been made with a flexible articulated 
grid, with springs between the sections and designed to wrap up onto a net drum. 
Selectivity results were sirrijlas a.l1d the practical results ,,'ere very positive. 

Mats Ulmestrand, Sweden - The use of Nordm0re grid for species selection in the Swedish 
inshore shrimp trawl fishery (paper) 

There are concerns in Sweden regarding the impact of sP.u.rimp trawling on the bentllic 
com~munity as we!! as target finfish and shellfish stocks. Trials were conducted with the 
Nordm0re grid \vith the intent of reducing by-catch of small fish. Tests were conducted in a 
marine preserve area that was closed to trawling in 1989 and set aside as a test area; There 
was no significant loss of shrimp, but 85% of the finfish were sorted out. The principal 
finfish by-catch species was Norway pout, which was considerably reduced by use of the 
grid, while by-catches of commercial species were reduced even more. Only the very 
smallest cod failed to escape when the grid was used. These results show that grid use can 
be very effective and regulations are being prepared to require their use. Some voluntary 
use is already taking place. Angle of attack was not measured since the design is the same 
as used in Norway, which has been well documented. Some problems were seen when 
towing along steep contours. It was important to ensure that the angle of attack was neither 
too high nor too low. 

Craig Rose, USA - Initial tests of a flexible grate for size selection of trawl caught fish 
(paper) 

To take advantage of the fish selection features of grate devices for trawls, while avoiding 
handling problems, a grate was designed for installation in a trawl intermediate that was 
flexible enough to bend around a net reel, but rigid enough to maintain consistent, long, 

. rectangular openings for fish size selection during trawling. This grate was tested for size 
selection of walleye pollock (Theragra chalcogram.ma) in the Bering Sea. A. grate with 44-
mm spacing had 'an L50 ,of 37 cm a..'1d a selection range estimated at 10 cm. Very few fish 
longer than 44 cm escap~d. This-.length corresponded to a pollock wiih a head width equai 
to the 44-mm bar spacing. The. grate was easily deployed and retrieved from a net reel, 
without any special procedures. 

Ruben Ercoii, Argentina -

There are problems with by-catch of hake in the Argentinean red shrimp fishery. Recent 
efforts have gone into a local refinement of the Nordm0re grid, the Disela IT, which uses 
two grids in tandem to carry out two-stage fish sorting. There is a guiding funnel in front of 
the first grid directing aB organisms to its lower edge. This first grid with its large bar 
spacing excludes large fish, while reduced water flows in front of the second, more closely­
spaced'grid facilitate the escape of small fish. 75 double-rigged shrimp trawlers are. now 
using this design on a mandatory basis, with good results. The "Dejupa" single-grid system 
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is used to reduce juvenile fish by-catch in hake fisheries. It is similar to systelllS tested in 
Norway. 

Derek Gaibraith, Scotland - Grids have been tested for size-sorting whiting, haddock and 
flatfish. but results were highly variable and not very promising with the 40-mm spacing 
tested. A cylindrical grid with 20 mm bar spacing was tested for Nephrops, and it showed 
that about two thirds of the undersized Nephrops were sorted out but losses of marketable 
animals were unacceptably high. 

Erdmaa'1n Daaku"'11, Germany - ExpenuJents have been conducied to use gnas 10 reduce 
juvenile finfish by-catch in the brown shrimp (Crangon) fishery. Similar in concept to the 
Nordml'ire grid, the grids were made of stainless steel and were mounted within a metal 
cage to maintain a constant angle of attack. Towing speeds were around 2.5 kn. Bar 
spacings of 18, 20, 22, 26 mm bar spacing were evaluated. Results are still being analysed, 
but firtfish by-catches were reduced 34 to 56% at different spacings. S!uimp loss rates were 
10% or more, which is unacceptably high for the commercial fishery. New trials are 
underway employing 30-mm bar spacing, and tests or 34-mm grids are being considered . 
. Sieve nets still 'show superior performance compared to grids. 

Hans Poiet, Beigium - Nordm~re-type grids with 14-mm bar spacing were tested for the 
brown shrimp beam trawl fishery. On the research vessel, good results were obtained in 
terms of excluding undersized and non-commercial finfish, with about 10-15% reduction of 
shrimp, especially small shrimp. Similar trials on a cOID_mercial vessel were not so 
successful. due to heavy clogging with st~rfish. -Coming efforts \vill focus on pre-sorting 
li;.t:::.rfili;.h ThpTP'''' TT'lllf"h lntprpct in th ... ; .... ~ ........ ~;.,.-tQ. .... t- ... ",,<,.~1t- ... ..... l,.. ...... :n-..:I .:- r"I _____ . "h- TTTT 
~~,...."':&~~&. ~"_&_"_ ....................... u ................. ....-"" ... · ... u L.LI .... J.J.J. .... vJ.J..-,J.<3l.vl'1 ... J.'-'~U1L~ UUI.4J.J ~u JU Ut:JllldUY, LI t:: Ul\.., 

and Belgium, since ail three countries efforts examined similar gear types in pursuit of the 
same species. Perhaps different conditions and features relating to such factors as grid 
position, gear design details, water flow regimes, or debris could explain these differing 
results. 

Kristian Zachariassen, Faeroe Islands - Results from industry indicate key importance of 
understanding & managing water flow in and around the grids. Excessively fast or 
turbulent flows impede small fish escape efforts. In their research they have observed 
lvephrops clogging the grids {22~IrJ..L9J1 bar spacing} used in the_pout fishery, but this may be 
explained by the grid ailg1e of 55 dC;:'lees, which is so high ihat. the Nephrops cannot slide 
along it 

7. Discussion of new efforts to estimate selectivity parameters - No comments on this topic 
were offered. 

8. Presentations & discussion of impacts of grid usage 

Geraid Brothers, Canada - Estimates of the impact of actual and potential grid usage· on 
discard levels for non-target species in various fisheries in Canada (paper). 
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Grids are mandatory in silver hake and shrimp fisheries .taking place in Canadian waters, 
for both Canadian and foreign-registered vessels. The shrimp resource off Newfoundland is 
growing although cod stocks are not yet coming back. In the Gulf of SI. Lawrence there are 
131 shrimp vessels. Most shrimp are caught by vessels < 20 m. Shrimp must be landed 
within 72 hours of being caught. 

Tests in 1991 with Nordm!'lre grids showed 2% shrimp loss with 97% finfish sorting. Since 
1994 the fleet has switched almost exclusively to plastic grids. Several grid spacings have 
been tried in the commercial fishery but efforts are underway to rationalise on a single 
spacing of 22 mm. Observers on conunercia! vessels found an overall finfish by-catch rate 
of le~~ th::1n .:10/..., flvp.r ~ t:hr;n-1n r>'.lItr>h ..... of ..... ".""' .. 1 0 (\f'\('\ ... ~--___ -'"-"" ___ ~ .. _ ....... """ ........ ~ .. ~ .. ~p ......... U.'.l~ V~. VV"-'l ,lU,VVV LUll;:). 

Thenorthemshrimp stock which includes the Davis Strates, of the coast of Labrador, the 
north-east coast of New Foundland and the Flemish Cap was harvested by factory freezer 
trawlers up to 1997. Prior to grid usage this fishery had around 160/0 -finfish by-catch. Orids 
became ma..Tldatory in 1994 on a contingent basis dependent on by-catch, fuBy mandatory in 
1997. NO',.'J finfish b)'-catch rates are down to 2.4%. Turbot by-catch, especially for 
relatively small fish, is still a bit too high in some areas so efforts continue to reduce this 
by-catch. Comparison of 22-mm vs. 28-mm grates showed negligible differences in shrimp 
catch but a big reduction in turbot by-catch with the smaller grid spacing. Over 270 vessels 
are expected to fish shrimp in 1998, an increase of around 100 vessels over 1997. 

Work has been done to develop a size-sorting grate for shrimp. Larger-mesh and square 
mesh codends have had marginal success. Premium prices are paid for large shrimp 
(> 6 gr.) while the smallest « 2 gr.) have no commercial value but are still counted against 
the quota. They have tested a tandem system, with the front grate excluding fish a.'1d a 
se.cond grate used to size-sort -the :shrimp. Water flows at the second grate are severely 
retarded~ and sorting success h::1~ been poor. Tests were carried out aboard ·a vessel towing 
twin trawls. Testing continues. 

The silver hake fishery requires use of a 40-mm grate to exclude cod, haddock and pollock. 
Many of the excluded cod and haddock are small enough to pass through the grate with the 
hake. but do not because of behavioural differences. Grate use has been veri successful 
with no complaints from industry. 

Another effort has been directed towards separating roundfish from flatfish. A single grid 
with vertical bars at 127-mm spacing and 65 degree angle of attack was nearly 90% 
effective at excluding cod with little flatfish loss. 

Tests were conducted with the Sort-X grid but at high catch rates small cod were not able 
. to escape, also the selection range was unacceptably broad. Recent efforts with the Sort-V 
single grid have been more promising, especially with 55-mm bar spacing vs. 60-mm. By­
catch performance is monitored by fisheries observers, with about 10% coverage. 

In the small-boat tleet plastic is preferred over stainless steel because it is lighter and does 
not require so many floats. Now about 90% of the vessels use plastic and the rest use 
aluminium. The situation is different with the larger factory trawlers, which almost 
exclusively use stainless steel. 

No sUPlival studies. have been 'conducted on snnmp or finfish escapees, but video 
observations suggest that there is little mechanical contact that .could lead to injury. 
Norwegian studies on survival of finfish escaping through a Nordm!'lre grid showed that 

30 



escapee mortality \vas lo\.v. r~el~r.idib studies' ort""·~'i.irvival of shrimp escaping through 
codend meshes indicated high survival, with low survival for deck-sorted shrimp. 

Andy Revil!, _England - The biological and economic impacts of discarding by the U.K. 
(East Coast) brown .sruimp fishing fleet (paper) .. 

Crangon grounds also are usually nursery areas for finfish. Crangon are mostly fished with 
beam trawls, with 20-mm codend mesh sizes. Juvenile finfish by-catches are quite high, 
conunon!y around 50%. Typically the vessels are small, 300 HP or less. There are many 
more vessels involved in this fishery in Germany and the Netherlands than in France, 
Denmark, and the UK. Srudies showed- iarge numbers of finfish discards, but no 
evaluations had been made on the biological or economic significance of these discards. 

Revill applied various models to evaluate economic for the UK fleet. He estimated discard 
reductions attributab1e to grids and sieve (veil) nets; conve.rted to reductions at age for the 
finfish species, then used these as input values in various biological and economic models. 
The models also included discards by other fleets, natural mortality, and economic value. 

Results showed that for UK fleet the present level of finfish discards in the Crangon fleet 
has a value of 2 million pounds. Estimated total value of additional landings if the whole 
fleet used sieve nets would be nearly 1 willion pounds, and this should be a bit higher if 
grids are used instead of sieve nets. The model shows that it is important to look at final 
biological and economic parameters, not just initial discard quantities. The model did not 
consider such economic costs of using selectivity devices as loss of target species, which 
seem to be around 10%. Reviii also pointed out that economic benefits (e.g. increased value 
of piaice catches) will not necessarily fall to the Crangon vessels operators who incur the 
costs of reducing by-catch. Since these were single-species models, effects of ecosystem 
responses could not be evaluated. 

Hans Polet; Belgium - More on the Crangon bew~ trawl fishery - COlllparison of 
selectivity \vith and without 5.l~ds. \Vave heiy'1ts ilild the presence or absence of hydrozooan 
fouling organisms, together with catch size, explained about 70% of the variability in the 
selectivity results when testing without grids. Grids yielded L50 values near the upper end 
of the range observed for nets fished without grids. Finfish selectivity was very poor with 
the 20-mm codends used in this fishery. 

\lIhole-trawl selectivity for shlimp was aiso observed by means of coliection bags attached 
to the trawl body. For commercial sized shrimp, about 80% remain in the codend, but for 
undersized shrimp much more selection occurred in the trawl body than in the codend. 
With the grid installed, about 113 of the shrimp escaped from the codend perhaps because 
the catches were cleaner and there was no mesh blockage. 

In terms of catch composition there were 25 non-commercial species caught (and 
discarded) vs. one species of shrimp and 9 species of valuable fish. 

The grids were made of plastic pipe and had bar spacings of 12 mm initially, then 14 mm 
during the remainder of the study. By-catch rates were evaluated by means of collection 
bags just covering the ~id outlet during trials made using a research vessel, while a 
different collection bag surrounding the entire codend was used during trials aboard 
commercial vessels. 
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There was a strong size-selective effect with the 14-mm spacing. Small ·stl .. rimp seemed to 
be entrained in the .water flowing out the grid outlet so they were not caught at all, while 
around 10-15% of commercial sized shrimp were lost. 

The opposite effect was seen for flatfish: small fish were not sorted out very well, but larger 
fish escaped. Very few whiting were retained, while cod followed a pattern· similar to the 
flatfish. When trials were conducted on a commercial vessel, the finfish patterns were 
similar but overall catch rates were at a lower level. This may be due to higher waterflow 
through the fishoutIet sit:lce these experiments were carried out without a fish'outlet-cover. 
For mnc;;:t hpnthi .... lnvprtphr~tp~ ~rn.l1nr1 .r:.:noz.. nrJ:>rQ ~nrl..,.A .... u .. 'T'h .... m ............................ 1.."."" ...... .-......... ... -~~:~~ _ ~ _ ________ -' __________ • _ ..... _ ....... _ .. _ .... ,~ .......... n ... ........ ,'" .... ~ ...... ..:>"" ... L ........ v\. .... .L .. u ....... ' V03L. L.lVUU .. ""'~UJ.J.J.1;< ~~I....J":;;;) 
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caused deflection .of the water flow and high rates of shrimp loss. 

Meeting adjourned for the day. 
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April 19, j 998: 

I. Discuss arrangements and work assignments to complete the tasks of the Study Group. 

(Suggestion: divide into 3 subgroups, each taking one of the points given in the Terms of 
Reference) 

Bibliography - Dahm, Kvalsvik, Puente, Boje, Galbraith,Priour. 

Impact of grid usage - Brothers, Lowry, Graham, Polet, Isaksen, Revil!, Z.acha.riassen 

Selectivity paratlleters·-- Poiei, Graham, Van Marlen 

2. Review and synthesize this session's accomplishments, agree on structure & content of 
draft report to the Working Group 

3. Close meeting 
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Appendix II 

Gerald Brothers, 1998: Estimates of the impact of actual and potential grid 
usage on discarded levels for non-target species in various 
fisheries in Canada. La Coruna, Spain, ApriI18-19, 1998. 
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Declining fish stocks in Canada and a growing concern for conservation has given 
rise to pro-active efforts by the fishing industry in co-operation with government 
agencies to develop and adopt sustainable fish harvesting technologies. 

In the 1980./5; the fishing industry began using square n-Iesh codends and iarger 
diamond mesh to reduce the catch of juvenile fish. However, the by-catch of other 
species in the shrimp and silver hake fishery resulted in some areas being closed. 

Foiiowingthe development of the nordmore grate by a fisherman in northern 
Norway in the 1980's, Canada Was quick to transfer the technology. 

This paper will highlight the adopting and implementation of the nordmore grate 
into the Canadian shrimp fishery. It will also discuss modifications to the original 
grate which has been commercially used in some fisheries. Further developments 
to the original system are continually being tested to reso!ve outstanding by-catch 
problems. 

11. Impact ofthe iiordmore grate on the Canadian shrimp fishery 

In Canada there are four separate stocks of shrimp; three on the Atlantic Coast and 
one on the Pacific Coast. The three stocks on Canada's east coast are: Gulf of St. 
Lawrence.lNorthernShrimp Fishery and off Nova Scotia. Shrimp fishers on the west 
coast of Canada harvested 5,000 -mt of shiimp in i 997. Some fishers on the Pacific 
Coast use nOrdmOi€ grates on a voluntary basis, however, many do not. 

The impact of the nordmore grate on the Canadian shrimp fishery will describe 
developments and adopting only on the Atlantic coast. 

1. Gulf of St. Lav/rence 

The shrimp fishery began in the Gulf of St. Lawrence in 1965. It is being pers~ed 
by fishers from Quebec, New Brunswick and Newfoundland. Catch and effort has 
gradually increased over the years. In 1997, 131 vessels, 35 betv"een 20 and 30 
meters and 96 < 20 meters, harvested 20,031 mt of shrimp. Between 1990 and 
1996 the catches ranged as follows: 

YEARS I 1990 
I SHRIMP I 

CATCHMT 

1991 

16,279 

1992 

12,757 

1993 1994 1995 1996 

15,461 
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Whiie by-catch data is not avaiiabie for aii years, there was some data collected in 
1991 (Hurtubise 1992). 

SPECIES COD REDFISH TURBOT SHRIMP 
777 16,2/9 

% DiSCARDEu 64 67 32 

In 1991 nordmore grate experiments were carried out on six Quebec shrimp boats. 
Traditional shrimp trav.,r·!s \vere equipped vvith nordmore, grate~ with i 9mm bar 
spacings and ietainei bags over ihe fish reiease opening. During 126 sets, 93 mt of 
shrimp were caught in the cod end and oniy one mt in the retainer bag. The by­
catch of groundfish amounted to 1.9 mt in the codend and 27 mt in the retainer 
bag. The nordmore grate resulted in a 96.6% reduction in groundfish by-catch, 
with only a 2% shrimp loss (Tab!e 1). 

Expeiiments with the nordrnore graie resuiied in the mandatory use of the grate in 
the Gulf of St. Lawrence in 1993. 

In 1995 observers went to sea for 63 days in the northern Gu!f (4R) and covered 32 
different vessels. The catch observed was 123 mt of shrimp. The three main 
c:n~ri,::llC: in the h,,-r::lltrh \AfI::::.ro· h.orrinn f\ "JO/_ .-.............. 1: ..... ") ADI __ .-.I __ .-.I n "'\QI -r--.................... , ........ , ................. , ........ , .... "'-111115 v.J 10, \-a .... t:::11I1 J."T /0 dllU L,UU U;'" 10. 

Duringtlle last two years there has been increased catch rates of turbot and atlantic 
halibut in the Gulf of St. Lawrence. This may be attributed to the nordmore grate. 

TABLE 1 

NO. Of VESSELS - 6 

NORDMORE GRATE EXPERIMENT 
QUEBEC 1991 

TOTAL # OF SETS - 126 

CATCH CODEND RETAINER % REDUCTION 
.. 

• 

. , 
SHRIMP 

2Q8,821 4,218 2.0 I 
GROUNDFISH (BY-CATCH) 

2,167 60,811 96.6 
TOTAL 

210,988 65,092 
.. 
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2. i">Jorthern Shrimp Fishery 

The northern shrimp fishing area extends from NAFO Division 3K off the northeast 
coast of Newfoundland·in the south to NAFO Division 0 in the Davis Straits in the 
north (Figure 1). Fol!owing exploratory surveys in the mid ·1970'5 which showed 

. . h ' h' -;. t... t-... I I ... ·1 '1 nn-r ... L· ~. I •• good catc'l-rates, t .. IS Ils/.ery' uegan in 1977. unlil 1':J':7/ BIIS lIsnery was persuea oy 
13 fadoer freezeFtrawlers which are owned by 17 iicence hoiders. This fleet also 
fishes shrimp in NAFO Division 3M when their individual shrimp quota inside 
Canada's 200 nm economic zone is taken. Table 2 gives a breakdown of the 
shrimp catch andby-catch species most commonly caught by this fleet from 1987 to 
1994 (Kulka 1995). Table 3 is the same data expressed as a percentage of the total 
of those five species; codt american plaice, redfish, tUibot, and shrirnp. The by­
catch for most years averaged 14%. However, following the vol untarily use of the 
nordmore grate in 1993 and the mandatory use in 1994 in areas where by-catch 
exceeded 300 kelos per day, the by-catch dropped to less than 3%. In 1997 the 
grate with 28 mm bar spacings became mandatory in all northern shrimp fishing 
areas except outside the 200 mile limit where NAFO requires that a 22rnm grate be 
used. 

Table 4 shows the catch composition of shrimp and by-catch in the Davis Straits 
during one trip in 1990. 

Table 5 shows the shrimp catch and by-catchof redfish, turbot and other species in 
northern shrimp fishing areas 1 to 6 in 1997. Over 30,000 mt of shrimpwere 
caught with < 3% by-catch. 

in 1997 there was a 57% increase in the northern shrimp fishery (Table 6) and 
much of that increase went to vessels < 20 meters long. This influx of 80 smaller 
vessels using nordmore grates with 28mm bar spacings had unacceptable by-catch 
of turbot in some areas (Table 7). Very few of those turbot were < 33cm (Table 8). 
This inspired fishers and government agencies to conduct an experiment to reduce 
tUibot by-catch. 

A < 20m shrimp twin trawler was rigged with a 22mm grate in one trawl and a 
28mm grate in the second trawl. Ten sets were completed during 43 fishing hours. 
The by-catch of turbot and lantern fish was low during the experiment. HOVveVei, 
the catch of turbot \A/as 56°/0 less and the catch of lantein fish was 300/0 less in ihe 
trawl with the.22mm grate. The shrimp catch and shrimp size were similar in both 
trawls (Table 9) (Brothers 1997). 

Nordmore grates with a minimum bar spacing of 22mm will become mandatory in 
1998 forvessels < 20m fishing northern shrimp. 
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TABLE 2 
BY-CATCH IN THE NORTHERN SHRIMP FISHERY 

1987 - 1992 
CATCHMT 

YEAR COD PLAiCE i Kl:lJfiSH TURBOT 
. 

1987 659 194 2,542 837 

1988 3,121 549 2,841 1,561 
- . .. ............... ~ -,..- :,j1 I 3,848 2,028 I . I ,:://j,::/ I I, I I '::I 

I I I I 11 100(\ 
I ............ 

1991 

1992 

TABLE 3 

YEAR 

1987 

1988 

~ .,non I 
-I ;JU'J 

11 

1990 

1991 

1I "I'nn.., 
I;J"J.£. 

I 

1993 

1994 

$>.,,, "$lA ") "'lnr 2,348 VJJ JU-' .),.£:10 

1,286 444 3,988 2,572 

553 247 5,234 1,291 

BY-CATCH IN THE NORTHERN SHRIMP FISHERY 
1987 - 1992 

% OF TOTAL CATCH 

COD PLAICE REDFISH TURBOT 

2 0.6 7.7 2.7 

5.1 0.9 I 4.6 I 2.5 
1 .., 
1./ 

I n n 5.9 j.1 v.o 

1.6 0.7 6.5 4.5 

2.4 0.8 7.4 4.7 
1 n 
I.V 

I n ~ v.:> 
I 9.5 

I 
2.4 

0.2 0.3 4.3 1.8 

0.1 0.3 3.8 1.4 

SHRIMP 1I 

25,573 

53,578 

57,667 ! 
44,818 

46,038 

47,511 
- 11 

SHRIMP 

87 

86.9 I 
11 

88.5 

86.7 

I 
84.7 

11 
86.6 

93.4 

94.4 
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TABLE 4 

CATCH COMPOSITION OF COMMERCIAL SHRIMP TRIPS FOR THE 
DAVIS STRAITS (CANADIAN SIDE) DURING OCTOBER AND NOVEMBER, 1990 

SPECiES 
, 

CAILH (kgs) 
I 

% OF TOTAL CATCH 
. 

Shrimp 1,383,400 84.36 
1 n~ 7'17 re A ~ Redfi§h • '\JoJ', # ..... # U.'"'tJ 

• .0'10""'_ ..... _. • .... A r r r- 1.:;, 1 .......... ~ ••• Q •• u IIGllLlUl 4"+,00'::> Itc I .... u ,-a.. 
~. • 67,130 4.09 ;)narK 
Arctic Cod 

. 

12,995 0.79 
Skate 7,976 0.49 
Atlantic Cod '1 '1"7 '1 0. 14 1 L, .... ; .... . 

1 \VOltiS!; 1 5731 0101 , 
Eeipouts 1,551 0.09 
Sculpins 12,634 0.77 
Others 19,866 1.21 
TnTAI ! • _. ~lL~ 

1 C'"ln ..,.n.n 
',U:J:J,I:1U I . --,vu I 

TABLE 5 

n~c;,:J:R\/J:n CUDllAD A ~In DV r ATru /1/,-.\ ......... "n ....... 'T"I,..,., .. 1 ft" 
........................ .., ...,llIufV .. '""'-I ... .., u.-.... .t'''''\I'-'n \1\,,\..11 H'IrVI\.IVlI\.IIU'''I Df 

NORTHERN SHRiMP FISHING AREAS (SFA'S) 1997 

SHRIMP REDFISH TURBOT 

499,771 1 89.01 
. 1 1 1 

2 2,190 6,042,354 96.6 80,660 1.3 26,269 0.4 108,759 
. 

3 121 373,963 95.2 2,812 0.7 1,209 0.3 14,871 

1 4 1 1,020 1 3,396,879 1 98.61 29,291 1 0.8 1 5,298 0.2 14,940 
. 

5 2,786 9,782,934 97.1 33,086 0.3 110,749 1.1 145,736 . 
. ; 

6 2,978 10,497,797 98.8 9,127 0.1 48,836 0.5 69,224 

;. 

TOTAU 9,282 30,593,698 97.6 199,796 1 0.6 1 196,267 1 0.61 366,681 
Ave 
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TABLE 6 

11 SHR!MP F!SH!NG 
ADI:A ICI:A\ I ,",n.1-F'1t. \..J'I '"'I 

SFAO 
SFA 1 
C;I=A ? 

SI-A 4 

SFA 5 
SFA 6 
Tr\TA I I • ....., II"1o.L 

Tab!e 7 

NORTHERN SHRIMP 
TOT ALAlLOWABlE CATCH er Aq 

\ Tf"lTAI 41lf"l\.o\l4RI t: r4Tru rrAr, I • - • , ...... ...... _ ............... ~ I _. I \. ~~I 

1 
1~96 

I 
1997 

500 500 
8,500 8,500 
"l: !:;{l(\ I:' "ll:'n 

I 1"'-lrnr:.&L"r .... Ta_ I II~'\...I\.I::'/'\..;JI~ II~ I t\\.. 

1 

0 
0 

.. ...,. .......... 
"',..Jvv I 
i 2001 , , 1 LUU 1 01 
5,200 5,200 0 
7,650 15,300 7,650 

11,050 23,100 12,050 
..,-, rnn 
.:JI,OUU I 

........ ,.. ... "'" - - . --

OBSERVE.D II""..JDIVIOUAL TRIP HIGH BY-CATCH ,OCCURRENCES 

SHRIMP FISHING 3K 3K 3K 3K 4R 
AREA . 

DAYS FISHED 4 2 3 3 1 
1 

IIIMHKAME 1 OCT. 14-18 1 NOV. 1-6 1 OCT. 21-24 1 OCT. 25-28 1 NOV. 7 
. . . 

08S. DIR. CATCH . 7,880 4,890 9,738 13,864 2,250 
(KGS) 
08S. TUR80T 2,060 340 405 835 19 
iiY-CATCH (KGS 

1 :Y~:;C~I 1 2b"l. 1 7% 14.2% 16% 1 0.8% 

08S. REDFISH NEG 1 NEG 6 12 NEG 
8Y-CATCH 
% REDFISH NEG . NEG 6 12 NEG ...... _ ............... I Dl-\..J\.ILn 

OBSTOTAL 2,341 5bO 960 948 110 
BY-CATCH (KGS) 
% TOTAL 8Y-CATCH 29.8% 11.5% 9.9% 6.8% 4.9% 
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· TABLE a 

'" 15-17 CM: 25% 

• 21-23 CM: 46% 

" > 23 CM: 29% 

AVERAGE SIZE OF TURBOT 
RETAINED BY THE GEAR 

• . VERY FEW F!SH -> 33 CI'-A RETA!"~ED 

TABLE 9 

SHRIMP TWIN TRA WLlNG PROJECT 

DIFFERENCE IN CATCH BETWEEN A SHRIMP TRAWL WITH 22MM NORDMORE 
GRATE AND ONE WITH A 28MM GRATE 

DATE: 

1 
LOCA.T!ON: 
WA T~I? n~PTI-I ..... -.~ --' .... 

Nov. 8-14, 1997 
2J 
1 &..7 'l'lA r: ... 1-. , •. n ~ ............ " a .. ,oms 

C4.TCH 22t,,1."-i. GRATE 

TOTAL SHRIMP (lbs) 21 866 
. 

1 % SMALL SHRIMP « 20mm - 5 gms) 15.071 

SHRIMP COUNT PER LB. 56 . 

TOTAL TURBOT (Ibs) 89 

NUMBEROFTURBOT . 4481 
. 

TOTAL LANTERN FISH (Ibs) 194 

MN: 'Cape Mariner" 
NO. OF SETS: iO 
I v I n.L rl.~nll'\lU •• 'vu::: 4f.) nfS. 

.,. ....... .,.AI r'll'l 11100.1_ TI.l Jr ..... I I 

........ ~~ • ..-n ........ r 
":::OMIYI \JIV\ 1[. % DIFFERENCE 

20,852 ,5 

19.05 1 21 1 

55.9 0.2 

200 56 

9691 541 

276 . .. 30 
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The shrimp fishery off Nova Scotia is primarily concentrated in holes with water 
depths greater than 200 meters. In recent years a fleet of 26 vessels from Nova 
Scotia, all < ,20m, and 7 vessels from New Brunswick between 20m and 30m 
harvested approximately 3,000 mt annually. 

YEARS· 

SHRIMP 
CATCH MT 

SCOTIAN SHELF SHRIMP LANDINGS (Mn 
1990 - 1997 

1990 1991 1992 1993 100A 100~ 
IJJ-rl I ~;$J 

50 810 1,850 2,044 3,073 3,171 

.,nnr 
1:1:70 

3,171 

.. nn .... 
1'":1':;1~ 

3,574 

Prior to 1990 little effort was given to harvesting shrimp on- the eastern Scotian 
shelf. This was mainly because the by-catchof groundfish exceeded the maximum 
limit of 10%. Table 10 shows the catch composition of commercial shrimp trips off 
Nova Scotia between 1984 and 1990. Over 30% of the catch consisted of 
groundfish by-catch. 

Several experiments with the nordmore grate system were carried out off Nova 
Scotia in 1990 on both research vessels and commercial shrimp vessels. Results 
showed a reduction in by-catch to < 3% with little or no loss of shrimp (Tables 11 
& 12) (Cooper 1991). The grate was voiuntariiy used by fishers in 1991 and 1992 
and mandatory in 1993. 

TABLE 10 
C,A"TCH COMPOS!TION OF COlv1tv1ERCIAl SHRiMP TRiPS 

FROM THE EASTERN SCOTiAN SHELF FROM 1984 TO 1990 

SPECIES CATCH (LBS) % OF TOTAL CATCH 
Shrimp 718,022 66 
Cnd 11 n ~£n 111 

I R'~fish 1 ~~~,~~:1 I 
LU!:I,!:Ibl 19.3 

Flatfish 26,109 2.4 
Hake 1,087 0.1 
Halibut 4,352 0.4 
I-I:iAi-In,..; .... ." .... r .... 

PoUock 
~/"'O.l I 0.3 1 

5,439 0.5 
TOTAL 1 ,087,908 100 
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TABLE 11 
SHRJtv\P SEPARATOR TRA\VL .. LADY HAMMOND .. JULY, 1990 

EASTERN SCOTIAN SHELF 

I SPECIES CAUGHT I 
I I 
I I 

Shrimp 
Plaice 
Cod 

I Redflsh 

I ~~~;~~k 

TABLE 12 

CODENDWITH 
GR-ATE (KGS) 

1949 
36 
2 
9 

" u 

34 

I CODEND I 
I W!TH?v';.~~!V\ TE I 

\ ft. ..... "I 

1994 
380 
341 
28 
,~ 

11 

184 

REDUCT!ON !N 
r A TrU \A/ITU 
_",I_II"WIIII 

,....n ... Tr nl 

\.J IV\. I I: 70 

2.3 
90.5 
99.4 
1:.7 a U, .::1 

WO 
81.5 

SHRIMP SEPARATOR TRA\.l/L .. : LEADING LADY .. AUGUST, i990 
EASTERN SCOTIAN SHELF 

I SPECIES CAUGHT I 
I I 
I I 

Shrimp 
Plaice 
Cod 

I Redfish I 
I Haddock 

Others 

CODENDWITH 
GRATE (KGS) 

3211 
20 
0 

11 
o 

23 

I . CODEND I 
I WITHOUT r.RA TF I I ~I(~.C;:'-.- - - - I 

\ .... '-oi .... / 

2922 
615 
179 
202 

6 
140 

Ill. Size Sorting Shrimp With Rigid Grates 

REDUCTION IN 
CATCH W!TH 

rDATr: 0/ 
~ n.r'\. I L 10 

(9) increase 
96.7 
100 
94.6 
100 
83.6 

Shrimp fishers in Canada are paid based on shrimp countsllb on inshore vessels and 
countslkg on the offshore factory freezer trawlers. Fishers can substantially increase 
the value of their catch by increasing the percentage of large shrimp in their catch. 
In 1995 shrimp fishers in 4Ronly received 64<Mb. This could have been 97~/lb for 
all large shrimp (Fig. 2). 

To increase the value of our shrimp resource, industry and government agencies 
have been experimenting with in-trawl shrimp size sorting systems. Experiments 
have included larger diamond mesh, square mesh, modified nordmore grates, and 
a second size sorting grate in the trawl behind the nordmore grate. 
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in 1995 a nordmore grate was modifiedfo size sort shrimp and also to reduce by­
catch. This grate (Fig. 3) had 12rnm bar spacingsin the bottom '/3 of the grate and 
25mm bar spacings in the top %of the grate was tested in the Gulf of SI. Lawrence. 
Shrimp and by-catch were guidedtothebottom of the grate where the small shrimp 
passed betv/een the 1-2mrn bar- spacings- and -:exited the trawl. The large shrimp 
were guided to the top % of ihegrate and passed into the codend between the 
25mm bar spacings. Theby-catch exited the trawl through an opening in the top in 
front of the grate. 

The by-catch bloc:ked the-grate ,and re$uJted. in poor shrimp size selectivity. The 
evniP-rinl&:lont \J\1~C: r::llnri:::llUoA ~ftor ~ fou., ;~r''''''i .... <''T-.,.I .... ~'': 

."t' .............. ~ ~~ ....... .............. "" ....... u_u ... '-•. u- ..... Vy 11.;:t111'15 uay:.. 

The next device tested was an in-trawl shrimp size sorting grate installed into the 
shrimp trawl behind the nordmore grate (Fig. 4). This system was tested with both 
guiding funnels and panels of netting in front of the grate to guide the shrimp to the 
bottom of the grate. Small' shri,mp_ would pass betvveen the bars and -exit the tra'vvl 
\,vhi!e large shrimp-\A/ere~_guided--~p-the grate to a laige opening in the top of th~ 
grate which led to the codend. 

Between 1995 and 1997 size sorting grates have been tested on offshore factory 
freezer trawlers. and inshore < 20m vessels. Bar spacingsfrom 7mm to 14mm 
were tested. Obse'rvatipl1s made:in the flume tank at the f'.Aarine Institute, S1. John's, 
and underwater observations with video cameras have led to many modifications. 

In 1997 a 60 meter factory freezer trawler tested size sorting grates with 10mm, 
11 mm, 12mm, 13mm and 14mm bar spacings (Table 13) installed into the shrimo 
trawl behind the nordmore grate with 28mm bar spacings. The grate was insta!!~d 
at an angle of 300 in one leg of a trouser trawl codend. The other leg had no size 
sorting grate. Results showed that the 12mm grate had 8.3 % less small shri mp 
(Brothers 1998). This vessel has been using a size sorting grate in areas with high 
catch of small shrimp for the past two years. 

During the summer of 1997 a < 20 m shrimp twin trawler tested a 12mm bar 
spacing size sorting grate in one trawl and no size sorting grate in the other. Results 
showed that the trawl with the size sorting grate had 22% less shrimp (Table 14). 
Thp C;;i7P nf c;;hrimn in h ...... th rnrlonrlc \A./Oro I .... rn ..... IQ I: n ....... \ . .. - -.-- _ ............ r- ........................................... " ....... " .... '1Q'6OC;: ~.7J/1\.5/. A s'maHer bar-.spacing may 
have been more effectiVe. 

Development of an effective shrimp size sorting technology will continue in Canada 
in 1998. Plans are to test grates with 8mm bar spacings. 
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TABLE 13 

PERCENTAGE OF SHRIMP 21MMLONG AND UNDER 
(6 GRAMS AND UNDER) 

_n.,..~ n ... n 
\.J r\f'\ I I: D }\.I\ % OF SHRiMP :llMM AND UNDER 

SPACiNG 
EXPERIMENT REGULAR % DIFFERENCE 

10MM.GRATE 28.8 31.5 2.7 

111MM r.RATJ: An ") A.., ro 
••••• ~. -.I .... , ..... ---.v .... A.f/ .v 

1 
0.0 

12MM GRATE 36.1 44.4 8.3 
. , . 

13MM GRATE 42.7 50.1 7.4 

1.1!.~A~A r. t;> A TIC ~")- "J 0-, ~ . -I ... " or" ......... ..... 1 ~ ..... J/.L. 4.~ 

TABLE 14 

SHRiMP TWiN TRA WLlNG PROJECT 

DIFFERENCE IN CATCH BETWEEN A SHRIMP TRA WL WITH40MM DIAMOND 
MESHCODEND AND ONE WITH A 12MM SORTING GRATE 

I DATE: 

1 1997 
LOCATION: 2J 

Oct. 31" Nov. 03, 

WATER DEPTH: 171-225 Fathoms 
CATCH 

1 1 
TOTAL SHRIMP (lbs) 

% SMALL SHRIMP « 20mm) 

SHRiMP COUNT PER LB. 

TOTAL TURBOT (lbs) 

TOTAL LANTERN FISH IIbs) . 

40MM 
DIAMOND 

5,694 

0 

43 

11 

17 

1 

-- ! 

MIV: "Cape Mariner" I 
NO. OF SETS: 4 1 
TOTAL FISHING TIME: 15.3 hrs. 

12MM % DIFFERENCE 
c;;nDT,t\Jr: ..,_n ....... ..... 

G-RATE 

4,446 - 22 

0 0 

42 + 2 

14 -27 

7 + 42 I • 1 

Si 



IV. Reducing the silver hake by-catch with rigid graies. 

The by-catch of cod, haddock, and pollock in the silver hake fishery prevented this 
specie from being commercially harvested for many years. Silver hake range in size 
from 15-40cm; which is considerably smaller than other groundfish species SL!ch as 
h~rlrlnrL- {~!:;'_hnrrn\ ::::.n~ rnrl !::!.n~ nnllnr:L- t An~ 1 1 n,..rro.' 
............................ \'"'..." ................ _., ........................................................... n. \-r'-' 11'-''-111/. 

In 1992 National Sea Products, in co-operation with DFO, experimented with a 
rigid grate .... similar to the shrimp nordmoregrat«;,in the silver hake fishery, to reduce 
thegroundfish by-catch. The grate measured 1.4 meters x 2.3 meters and had 
vertical bars soaced 40rnm aoart (Fil!ure 5). It was ("onstrtlrtprl of milrl <tppl"'1d .' .' ..... - - ,- -- -,. -- --- --- ----- _ ...... - -~-- ..... . 
VJ:::IC ind:::lllll3rt intn th~ cil\/~r h:lkO tr:nAfI ::at ":l Ll!:;,n ":Innln Tho tr ... ~..,1 h ... ...I ........ ,......1 ................. : .. ..... ........ ...... ~ ..... " ......... " ................ ""."~. ' •• ..., ..... u ... ~" .... ~ .... -r.J- LUlb ...... 1111;;; UUVVI I nu a '-VUOC:::IIU ,YVllIl 

45mm mesh and a retainer bag also with 45mm mesh was attached over the 
opening above the grate to retain any fish that would normally escape. This 
allowed the personnel onboard to monitor the species and sizes of fish being sorted 
by th e grate. 

Results from the experiment clearly demonstrated that a rigid grate can effectively 
separate and release cod, haddock and poliock fromsilver hake. For the 32 valid 
sets made during the experiment, only 5% of the pollock and haddock, and only 
1 % of the cod entered the codend with the silver hake (Table 15) (Cooper 1992). 
Ninety-five percent of the silver hake passed between the bars and were collected 
in.thecodend. There was no difference in the size of silver hake which escaped or 
caught. However,it was interesting to find that 50% of the pollock and haddock 
which escaped were small enough to pass through the grate. This would indicate 
that silver hake 'behaves differently than pollock or haddock. 

Further experiments were carried out in 1993 on grates with horizontal vrs. Vertical 
bars with 40 to 50mm bar spacings. However the vertical bars with 40mm spacings 
installed at a 450 angle proved most effective. 

The iigid giate ieduced the by<atch of pollock, haddock and cod from 20 io 40G/~ 
to iess than iO%. 

In 1994 the use of a 40mm sorting grate became mandatory for all vessels fishing 
silver hake inside Canada's 200 mile economic zone. 

Thetotal 1997 silver hake quota for Canadian and foreign vessels on the Scotian 
Shelf was 50,000 mt. That was lower than previous years. 
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TABLE 15 

I SPECIES 

I . Siiver Hake 
Cod .. 

.. 

Haddock 
P:..lln,. ... 

------- - ....... _ .•... _--

SILVER HAKE EXPERIMENT 1992 - NUMBER OF SETS - 32 

I TOP CODEND 

I 
. 2,021 

.. 
. 92 

. 781 
"l 'Jot!! 

I BOTTO,",'" 
I CODEND 

37,363 
8 

38 
1CC 

I 0/ .... , D"""'TT'I"""\.I. .. 

I 10 ," .... D'-'IIVIVl 

I CODEND 
95 

1 
5 
A 

608
1 . i others I . 2,696 i 1,396 34 

I TOTAL J 9,449 I 39,960 

* A.!! numbers: or .. 'V'eights- in. kgs. 

V. Using rigid grates to separate roundfish and flatfish 

The low quota on atlantic cod on the Grand Banks in 1993 made it necessary for 
l:iC'ho.,.,.-, PrnrlllrtC' Intorn ... t: ........... 1 i ............ ,... .............. t: ........... ,:+1-.. ne""" + .... ....1 .......... 1 ........... & ............ ... 

•• .;JIII .... " I 1V'\,;A ........ "Ol',IIH ....... IIUUVIIUI, III ..... v-vtJlI;;;l QlIVI I VYILlI VI '-', lV UCVCIUfJ VVcly::' lV 

harvest flatfish species (american plaice and yellowtaii) wiihoUi exhausiing iheir 
limited cod quotas. 

81 

A 48 meter stern trawler carried out two experimental trips to investigate the 
effectiveness of steel rigid ,grate's to reduce the catch of roundfish, in particular cod, 
\Aihil.c rliro..-tino fnr fl~tfiC'h ."..,.,o. .. il"""''''' nl':ltojr.o. ........ ~ ....... 11 ....... .+ ... :1 (I:: ............. ,c\ D ... :,.. ... + .... + ......... 
• ",1""_ .................. 10 1 ..... 1 IIUUI.;JII, UIII .... II .... UII t-"IQI .... ~ QIIU YC;-IIVVVLOII \1 ISUIIi:: U/. I IIVI LU UIIi:: 

. experiment, the by-catch of cod was up to 70% of the catch. The objective of the 
study was to reduce the catch oicod to approximately 20%. 

During the two 1 O-day trip. , steel grates measuring 1.5 x 1.5 meters were tested with 
. -

horizontal bars soaced 76. 102. and 150mm aoart. ann vprtir;,1 h;,r< <n;,rpnl 77 . " -,- ----, ~---- ------- ---- -r---- - , 
163, and 152mm apart. Grate angles of 50, 58 and 670 were tested. The grate was 
installed into the trawl similar to nordmore grates. The cod end had a mesh size of 
140mm mesh. A retainer bag also 140mm was attached over the grate to catch the 
fish which wouid have escaped. Each grate contained 18 floats to neutralize its 
weight in the water. 

A total of 72 sets were made during the two trips. Grates with vertical bars 
performed much better than grates with horizontal bars. The grate with 127mm 
vertical bar spadngs rnstalled at a 650 angle gave the best r-eSu!is. ii excluded 
84.4% ofthe cod with oniy a 7. gOio ioss of piaice (fabie 16) (Hickey 1995). 
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Foiiowing the experimentai trips, FPI rigged eight of the stem trawlers with rigid 
grates and commercially harvested plaice 

TABLE 16 
FLOUNDER/COD SEPARATiON EXPERiMENT 

NEWFOUNDLAND REGION 
1993/94 

I VERTICAL II U r:IU. TI: rlDll'l\JTA Tlrll'.! 
_ .......... _ ............ 1 .... -' .. 

76 1 
NUMBER OF SETS 7 1 4 7 
GRATE ANGLE 540 650 650 650 

COD I CODEND 7 3 1057 270 
! .... r"T" & ... Ir- .... .. ......... -- - - - - . 

1 % EXCLUSION 99A 95.3 52.31 8811 
IIDI bl 1 11 b 1 1 1YY411 

PLAICE CODEND 1107 .. 363 1544 4180 
RETAINER 537 301 68 346 
% LOSS 32.7 45.3 4.2 7.6 

11 YELLOWT AIL If-CC=...::O:...:D:...:E:.:...:N:.::D __ +-_....;6:.:;5..:;..8+1 _---'2==2:.:..7+1 __ ::..:33:...o1-+1_---'-1..:...70~9 1 
11 1 RETAINER 47'1 1 71 <; I 1? I 1<;1 11 - _.- '- .~. 

% LOSS 39.2 48.6 3.8 8.1 
WITCH CODEND 322 165 673 1059 

RETAINER 164 121 17 65 
11 % LOSS H.7 47 "'I 2.5 I 

<;AI 
• • , • -- J ..... "" U 
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VI. Sort-V Grate 

An experiment began in the Gulfof St. Lawrence in 1997 to test the effectiveness of 
the sort-v grate to reduce the catch of small cod onboard < 20 meter vessels. The 
objective of ihe experimeni was io reduce the catch of cod < 43cm caught in otter 
trawls to below 15%. Four vessels participated in the experiment. Two used 
traditional trawls with 145mm diamond mesh codends. The third vessel used a 
trawl with a 60mm bar spacing sort-v grate, and the fourth vessel used a sort-v grate 
with 55mm bar spacing (Figure 7). 

There was very few cod in the area during ihe experiment. Preliminary results 
showed that the percentage of cod caught < 43cm with the 60mm sort-v grate was 
8.2 and the percentage caught < 43cm withthe55mm sort-v grate was 10%. One 
of the vessels using 145mm diamond mesh codend had 36.8% small fish, while the 
other vessel had 9% small fish (fab!e 17). Further-·studies using sort=v grates are 
nl.."nnorl fnr 1000 
, .. IiUIIII~U IVI I JJU. 

TABLE 17 

0 

VESSEl NAME 

Cape Harrigan 

MOBILE GEAR SElECTIVITY EXPERIMENT -1997 
REDUCING THE CATCH OF SMALL COD 

USING SORT-V SYSTEMS 

GEAR USED NO. OF SETS TOTAL 
I CATCH (LBS) 

55 mm grate 7 4,300 
. I Ladv lennlfer I 14Smm rh" ,,,,,tp I Q 

.~ . .... - - 5'--- - . .., I""""'" , 

Ga!!ant Lady 60mm grate 1'l .. "11 n. -ynn. 
'L I ':1,I-V1J 

Ocean Joy 145mm dia mes~ 12 . 7,811 
. 

% < 43CM 

10.04 
I Cl&; A 1 

............ I 

n ~~ 

O.LU 

9.05 
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Vi LSort-X Grate 

Two experimental trips were carried out onboard a 52 meter stern trawler to 
determine if the sort-x system could significantly reduce the capture of immature 
Con fich nn~ 1{)~::'\I trin tnnL- nl:::::u-.c. in 1001 ~ .... rl tho r...,.,. ........ ,.1 1n ........ ~ ..... :~ ~ ..... -

__ • ....... _ .................... , .... ,... ........... " ,.., ............... t ••• J", UI I,,", ". 10;;;; .;:JI'I;;'-VII\,.I I v""'\..Iay u 11-1 YVCl~ 

carried out in 1993. The sort-x system tested had 50nlFrl bar spacings and a 45mm 
meshreiainerbag over the grate (Figure 8i. The codend in the 1991 experiment 
had 14Dmm mesh with a 4Smm mesh cover. During the 1993 experiment the 
codend had 45mm mesh. 

T p .. n .. ~ .. 1_lr.r_p_<.<.fl_JI C\.p_t,<. wp_rp_ r_omo!p_t,ed in 1991., 1-1 ioh ratrh "'::Itoc: 111"'\ tn 'In t:nn 1, ...... 1 ....... + • -- _ _ • "0" .................................. ,... LV .... v, .... vv n..6;:J1.;:J111;;;:1.. 

n"1~rlo it rliffi,..I,lt f.,...r tho. lTr."tn + .... ....... r+ +&..,." .............. 1-. u ........ _ .. __ :_...J: __ .. : _________ .... L _-'- .1- -
., ............. ,\. 'UIIII\".UII,. IV' "'"I!;;;; OICU.~ l.V ';'VI\. un:: "-a .......... I IVVVt::Vt:I, IIIUILdlIUII~ wt!r~ lna( lne 

sort-x system, with a few modifications and more testing, could be a valuable asset 
to the fishing industry. 

In 1993, 8 successful sets were completed. The total catch was 138,964 kgs. The 
("on IpnQth r~npprl from 77 tn 117rm in thp rAt:::.ingr h=:llC" ::.nrl f,.r\rn ":l1 tn 7t:: .......... i ..... +t... ..... 
~-- ---'0--' '-"0-- .. _ ... _. -- _. - ........................... , .................. b ............ ..., ... .,.,. ~..., # ,J'-III III un:: 

codend. The percent of fish below 43cm in the codend was 19.54, as compared to 
48.57 in the retainer. The LSD varied from 36.5 to 41.5 cm for individual sets 
(Figure 9). The selectivity factor varied from 9.1 to 15cm (Hickey 1993). High 
catch rates may have influenced the selectivity of the sort-x system. 
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FIGURE 8 

The Sort-X system with a retainer bag over the grid system. 
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Sort-X System with sOmm Bar SpaciDgs 

Set 10 Set 11 Set 12 S.1:I3 Set 14 Set I' Set" Set IS 

1'5.33;0. i6i -9.3iiO.26i -9. i 5iO.34i -9.09io.19) -8.0810.1111 -5.5440.21) .. ~ 131 -9.5710.151 

1 0.15(0.011 0.2310.01} 0.22(0.011 0.22(0.011 0.22(0.011 0.15(0.01) 0.1Il10.011 0.24(0.011 

,36.5 40.7 41.2 41.5 40.3 37.2 ... 39.8 

! 29.0 35.9 36.3 36.5 35.3 29.8 3Z.tI 35.2 

! 44.0 45.5 46.2 46.5 45.4 44.8 44.9 44.3 

I 15.0 10.0. 10.1 9.i 

Sets CombiDed 

-7.88(0.06) 

0.20(0.01) 

39.6 

34,0 

45.1 

iLO 

FIGURED: Atlantic cod selectivity curves and parameter estimates for separate and combined 
sets using the Sort-X System with 50mm bar spacings. 
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