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SUMMARY

Engineering performance measurements were carried out on the 36/47 GOV .trawl on
FRV "Scotia" in 1985 using polyvalent otterboards, two different sweep lengths and
three different groundgears. A preliminary analysis of the data has been ‘made and
values of selected parameters at the standard towing speed of four knots are
tabulated. : o "

INTRODUCTION . ‘

A review of the fishing gear used by ICES nations participating in the International
Young Fish Survey revealed that for various reasons not all countries use the
recommended rigging as specified in the manual (ICES, 1985) advising on the
operation of the survey gear, Chalut GOV 36/47. Trials with a 1:10 scale model of
this gear in the Flume Tank at the North Sea Centre, Hirtshals (Wileman, 1984)
demonstrated that the different rigging arrangements used cause significant changes
in gear geometry and hence fishing capability.

The Gear and Behaviour Working Group meeting subsequently in June 1984 made

recommendations to standardise as far as possible the rigs used on the various survey

vessels (Stewart, 1984). They also recommended that performance data based on

full-scale measurements (especially the dependence of headline height, wingend
~ spread and door spread on towing speed) be published.

The Marine Laboratory is currently undertaking a project on trawl and groundgear
drag. As the young fish sampling trawl is used with three different groundropes
(Fig. 1) it was considered that fully instrumented trials would be both a useful source
of data for drag studies and an opportunity to measure the engineering performance
of Chalut 36/47. fished with the recommended doors and rig (Fig. 2). A cruise to
attain these twin objectives was carried out on board FRV "Scotia" in June 1985.
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Fishihg Gear

One of the standard polyethylene survey nets was used, similar in virtually all
respects to the trawls prevxously operated from the side trawler "Explorer"
(Galbraith, 1982). As "Scotia" is a stern trawler the problems previously experlenced
no longer applied, and the operatlon of the gear as spec1f1ed proved troublefree; The
codend was fitted with a 20 mm blinder and netting chafer. 1100 kg polyvalent doors

.
1

(3.02 m x 1.89 m) obtained from J Morgdre, St Malo, were fished with 4.5 m twin

backstrops and 8.5 m extensions. Thus the recommended 40 m three bridle rig used
with 47 m sweeps in shallow water (<70 m) and 97 m sweeps in deep water (>70 m)
gives overall wire lengths of 100 m and 150 m respectlvely between doors and net.

Headline uplift was provided by an "Exocet" kite (0.83 m x 0.83 m) together with 60
aluminium deep sea floats. Assuming a static uphft of 2.9 kg each the floats would
provide a total buoyancy of 174 kg.

The three groundgears used are set out in Figure 1. On both bobbin rigs the bosom
and bunt bobbins were strung on 16 mm drag alloy chain with the rubber discs
threaded on 18 mm wire. Extra lengths of 35 kg chain were added to the standard
groundrope (Groundgear A) where indicated. The adjusting cham was set at 2m
overall (including triangle) on all three footropes.

Instrumentation

Vessel speed relative to the water was measured by the shxps electro-magnetlc log
and recorded on the DEC PDP 11/34 mini computer permanently installed on 'the
vessel for navxgatmnal purposes. This log was calibrated at the start of-.the cruise.
Water depth and Decca p051t10ns were also logged on this machine at 30 second
intervals. Problems with warp tension meters meant that only starboard warp load
measurements were made when possible using an in-line strain gauge load cell: This
parameter was logged on a 128 K, 8 bit mxcro—computer which was also used for
processmg data from the underwater instruments.

All underwater instrumentation was self-contamed battery powered and consisted of
load cells, depthmeters, net logs and spreadmeters. Apart from . the acoustic
spreadmeters, which measure distances such as door spread net spread and headline
height (Urquhart, 1981) these instruments store data in a solid state memory. This is
output dlrectly to the mlcro—computer mentioned above at the end of each haul and
can be stored on disk for subsequent ana1y51s.

Loads in the gear were measured by shear p‘m tension meters shackled into the wire
rig between net and brldles, with further "back-up load cells between sweeps and
bridles. The depthmeters, based on hydrostatlc pressure transducers, reglstered
depth relatlve to the surface at various points on the net and doors. Gear water
speed was measured using an unpeller log mounted above the headline. A second log
was also used in case of instrument failure for this extremely important parameter.
The logs were positioned on the centre headline on either side of the kite.

METHODS AND PROCEDURES

The deep water trials with the longer sweeps were carried out in 110-120 m water
depth on the Balta grounds east of the Shetland Isles. Warp lengths of 500 m were



used as recommended in the manual, g1v1ng a scope ratlo in excess of 4: 1 The
shallow water work. with short sweeps took place off Start Pomt, Orkney Isles in
water depths of 60-70 m. Here 350 m of warp were paid out, agam as recommended,
for a scope ratio of approxunately 5:1, Hauls with all three types of groundgear were .
made in both areas and consisted of up to eight blocks (15 minute periods while
towmg at constant RPM) at systematically varied speeds.’

Although net water speed was measured dlrectly the rec1procal tow method (ie
towmg thh and agamst the tide) as recommened by ICES, 1981 was used for the
majorlty of the deep water hauls. On the Orkney grounds, however, t1dal condmons
were such that the vessel could not easﬂy be turned on to a recxprocal course a.nd all
shallow water hauls were made in one"direction only. At the time this was not
con31dered 1mportant, as gear speed relative to the water was successfully measured
by one or both netlogs throughout the trlals, but subsequent analysis of the data has
. shown that this may not be the case.

RESULTS
Tables 1 and 2. Blocks at either end of the speed range have been excluded when the
gear has either (a) lifted off the bottom at high speeds or (b) otterboard spread has

collapsed at the slower speeds. Selected parameter values at a towmg speed of four
knots are listed for all three groundrope types at both water depths (Table 3).

Parameters such as gear drag are calculated by summmg Warp loads and resolvmg
both horxzontally and vertlcally in the direction of tow, Net drag is computed in a
similar manner usmg brxdle loads. Helghts and spread are measured directly with the
brldle ‘angles calculated on the assumption that the sweeps are straight and that the
gear is symmetrical; When the horizontal bridle angle is not available due to
instrument failure a default value of 16. 5 degrees has been substituted in order to
calculate net drag.

Headline hexght, w1ngend spread, door spread and net drag have been plotted agamst
speed for the three groundrope cases in both deep and shallow water (Fig. 3). Total
br1dle tension distribution in relat1on to speed is also presented (Fig. 4). In all cases
gear water speed derived from direct netlog measurements has been used.

DISCUSSION

As expected the mclusmn of polyvalent doors in the r1g con51derably increased
horizontal spreads in comparison to the 1981 "Explorer ‘trials when rectangular flat
otterboards were used. On the deep water tow an extra shackle was used in the top
backstrops of the polyvalent doors but was not requlred with the shorter warp length.
The wingend spread of around 20‘m compares favourably with that obtained on
"Thalassa" (Brabant, 1983) but headline hexght for the most part remamed below 5 m,
in spite of an extra 10 floats bexng used. :

When net drags are compared usmg the three groundropes in deep water that obtained
with Groundgear A is substantlally less than when using the two bobbin footropes.
Lower bridle tensions suggest ground contact may have been less with the standard



rubber disc rig. In the shallow water case, however, Gtoundgear B, with 305 mm
bobbins, has both less net drag and lower bridle tensions than the other two.

Bridle tension distribution also raises. several questions. In deep water the lower
bridle load exceeded the upper for both bobbin groundropes with Groundgear A having
a greater load on the headline than on the footrope. In shallow water the exact
opposite is the case. Both Groundgears B and C have a higher tension on the headline
than footrope while the load on the headline is less than that on the footrope in the
case of Groundgear A. On the "Explorer” trials 1 usmg Groundgear B tension was fairly
evenly split between headline and footrope with the latter takxng marglnally more of
the load. Although dxfferent doors, sweeps and warp length were used on this
occasxon one would not expect net tension dlstrxbutlon to be markedly dlfferent,
ngen that no change was made to the bridle rlg.

Unfortunately, no warp tension measurements are available for the deep water hauls
and only one warp load could be measured with the shorter warps. Gear drag is
therefore calculated using twice the single tension value, and can only be regarded as
an approximation at best, especially as the vessel towed in one direction only.
However when one compares these values in Table 3 it is the Groundgear A case
which is lowest whereas Groundgear B has the least net drag (Fig. 3).

As the two sets of results appear to be in contradiction the part played by the
extremely strong tidal currents encountered on the shallow water tow must be taken
into account; currents strong enough to prevent a rec:procal leg bemg made on all
the hauls carried out in this area. With the standard groundrope (Groundgear A) the
underwater tension measurements indicated net assymetry varying from block to
block, which suggests that a complicated pattern of currents, rather than a unitary
stream, was acting on the gear.

REFERENCES

Brabant, J.C. 1983. Comparison d'observations du Chalut GOV 36/4';. ICES CM1983.
Fish Capture Committee.

Galbraith, R.D. 1982. Performance trials on Chalut 36/47 GOV constructed in both
nylon and polyethylene twine. ICES CM1982/B:21. Fish Capture Committee.

ICES Coop. Res. Rep. 1981. Guide to experimental procedure in fishing gear research
and development. :

ICES 1985 Manual for the International Young Fish Surveys.in the North .Sea,
Skagerrak and Kattegat. Second Revision, January 1985. ICES CM1985/H:23.

Stewart, P.A.M. (Rapporteur).‘k 1984, Report on the Working Group on Fishing
Technology and Fish Behaviour. ICES CM1984/B:13.

Urquhart, G. 198ll.y Fishing gear inStrum_entatlon. Institution of Electronic and
Radio Engineers, International Conference on Electronics for Ocean
Technology, University of Birmingham, 1981.

‘\"Vlleman, D.A. 1984. Model testing of the 36/47 GOV ';’Oung Fish Sampling Trawl.

Dansk Fiskeriteknologisk Institut.



TABLE 1 - DEEP WATER HAULS

ot 3 Sithe L/ CHALLNL GOV 36747 WELITH 1100 KU FOLYVALENT DUURY
GROUNDGEAR A — RUBRER DISC FUOTROFE
UFFER BRIDLE UFRR 2 MID 2nLUOWR H/ZLINE
BL  GEAR  WARF HOOR  WINGEND HEADLINE ANGLES NET  sRIDLE BRIDLE EBRIDLE  DOWN
ND SFEED LENGIH DEFTH SCOFE SFREALR SFREAD HEIGHI HORLZ VERT URAG  LuAD LOay Loal ULl
KT [ M M M M DEG LEG KG NG KG [NE] KG
4 4,33 903 112.1 44,49 99.3 192.4 Se2 15.7 5.5 6712 37359 508 2723 179
Sy 3,21 503 12444 4,07 103.7 20.0 4.6 146.5 4.8 4396 2530 274 1748 107
6 4,33 B03 1116 4,51 107.1 19.9 446 17.2 4,9 7555 44350 539 2934 189
3 3,83 303 tlieé6 4,51 104.9 20.0 4,6 15.8 4.9 6049 33516 376 2439 149
Haul ! S83.180 NET & GROUNDGEAR AS ABOVE
1 3.81 3503 117.9 4.28 0.0 22.4 446 146.5 4.8 5289 3018 325 2184 127
3 4.14 S03 120.4 4.18 Q.0 2044 4.3 16,5 4.5 6383 3397 488 27464 142
4 2,91 503 112.7 4.44 0.0 20.3 4.6 165 4,8 3569 1930 345 1453 82
S5 3.28 9503 121.2 4,15 0.0 19.4 4.6 14.5 4,8 4425 2337 488 1798 ??
6 4,54 503 12041 4.19 0.0 19.4 4,3 14.35 4,5 8102 4247 1034 3180 1427
8 3.75 S03 111.9 4,350 0.0 17.4 4.3 146.5 4.5 5427 2977 589 2103 117

NET LOG SFEED HAS PEEN USED

Haul ¢ $85.181 CHALUT GOV 36/47 UWITH 1100 KG FOLYVALENT DOORS
GROUNDGEAR B - NORTH SEA FOOTROFE
UFFER BRIDLE 2HUFFR 2:¢ MID 2xL.0WR H/LINE
BL GEAR WARF DOOR  WINGEND HEADLINE ANGLES NEf EBRIDLE ERIDLE BRIDLE DOWN
NO SPEED LENGTH DEPTH SCUFE SFREAD SFREAD HEIGHT HORIZ VERT LRAG LOAL LOAD LOAD FULL
KT ™ o] M M M LEG DEG KG K& KB KRG KG
1 3,20 503 127.9 3.93 90.0 18.4 4.9 14,0 Sel §296 1930 467 3048 86
.2 4,40 503 125.2 4.02 103.4 19.4 4.3 1646 4¢3 ?572 3820 9&S 5222 151
3 2.75 503 123,95 4,07 B84.8 18.1 4.6 13.1 4.8 3705 1402 386 . 2245 S8
4 3.48 3503 115,92 .34 96,5 18.5 4.6 15.4 4.8 7427 29046 833 3973 122
3 3.73 503 126,00 3,99 99.3 19.7 4.3 15.7 4.5 7133 2482 569 4166 105
6 2.59 504 112.7 4.446 119.8 18.2° 4.6 20.2 4.9 3534 1250 244 2266 94
7 4.28 503 115.7 4.38 100.3 19.4 4.3 15.9 4.5 2057 3190 . 853 53835 125
8 3.17 503 111.1 4.53 99.3 19.4 4.3 15.7 4.5 5393 1961 406 3251 7?7
NET LUOG SFEEDR HAS BEEN USED . )
Haul ¢ $85.186 CHALUT GOV 36/47 WITH 1100 KG FOLYVALENT DOORS
’ GROUNLGEAR C - HEAVY ROBRIN FOOTROFE
UFFER BRIDLE 2xUPFR 2:¢ MID 2xLOWR H/LINE
BL GEAR WARF DGOR  WINGEND HEADLINE ANGLES NET ©®BRIOLE BRIDLE BRIDLE DOUWN
ND SFEED LENGTH DEFTH SCOFE SFREAL SFREAD HEIGHT HORIZ VERT ORAG . LOAD Luan LOAD FULL
' KT M - M . M [ B ) LEG DEG NG KG KE KRG KG
1 3.48 3503 113.4 4.44 99.3 25.0 4.9 14,6 5.1 6038 2195 467 3587 ?8
2 4.44 503 111.4 4.51 111.8 26.1 4,9 16.9 S.2 ?271 3343 813 S527 152
3 4.08 503 113.4 4.44 99.3 24.7 4.6 14.7 4.8 799L 2794 752 4725 117
Haul ¢ S835.187 NET & GROUNDGEAR AS AROVE .
1 3.37 503 102.4 4,91 97.2 20.1 4.9 15.2 Sel 5748 2144 404 ' 3414 96
2 4,48 503 122,83 49.10 104.9 20,3 4.6 1647 4.9 8913 X312 Se9 5435 140
3 2.69 S03 124.4° 4,04 84.8 18.7 4.9 13.0 Sl 3876 1332 328 2276 61
4 3.88 503 113.4 4.44 98.4 19.4 4.3 15.8 4.5 7295 2632 671 4278 103
S5 3.53% 3503 106.1 4,74 96.2 19.3 4.9 15.1 Sl 6152 21935 772 3414 98
& 4,65 3503 109.7 4,58 97.2 18.5 4.6 15,3 4.8 9917 35464 1097 54639 150
7 2.924 3503 109.7 4,898 82,9 17.5 4.3 12.8 4.4 4414 15795 467 2489 61
8 4.11 503 109.7 4,38 97.2 19.1 4,9 15.4 Sl 78946 2865 853 4481 128

NET LOG SFEED HAS BREEN USED



TABLE 2 - SHALLOW WATER HAULS

Haul ¢ 585,194 CHALIT B0V 36747 WITH 1100 KRG FOLYVALENT DOURS
CROUNDGESR A = RUERERER DISC FOOTROFE
: UFFER BRIDLLE SMUFPR 23t MDD 2L UWR HALINE
BL GEAR WARF DODR  WINGEND HEAULINE ANGLES NET HRIDLE BRIDLE BRIDLE  Divn
NO SPEED LENGTH DEFTH SCOFE SFREAL SPREAD HEIGHT HORIZ VERT aG 1LOAL Luab L ULl
KT M M M M M LEG LEG KG KG KG K KG
1t 3.10 351 64,0 5,49 70.7 20.4 4,9 15.0 Sel . 5343 low? 427 S414 72
2 4,28 351 64,0 5.49 H1.4 20,5 4.6 18.2 4,9 7623 30z8 782 4227 129
4 3.61 351 677 T419 74.5 19.1 4,6 14.5 4.8 5846 2174 671 32462 92
S 2.7 351 69.5 H.,05 45.1 17.7 5.2 14,1 Se4, 3995 1473 B339 2113 70
4 4.15 351 5.8 S5.33 73.46 19.1 4,6 1643 " 4.8 7092 2835 P35 3527 120
8 3.51 351 &5.8 S5.33 72.6 18.8 4.4 16,0 447 5901 2113 671 33463 gé
NET LOG SFEED' HAS REEN USED
Haul ¢ S885.199 CHALUT GOV 36747 WITH 1100 KG POLYVALENT DOORS
GROUNDGEAR B -~ NORTH SEA FOOTROFE
UPFER BRIILE 2UFFR 21 MLD 2xL0bWR H/LINE
BL GEAR WARF NQGR  WINGEND HEADLINE ANGLES NET EBRIDLE ERIDLE RRIILE LOWN
NO SFEED LENGTH DEFTH SCOFE SPREAD SFREAL HEIGHT HORIZ VERT [DRAG LOAD Loau L.OAD FULL
KT M M M M M LEG LEG KB K3 K& KG K
1 3.68 351 70.6 4.97 82.0 24,2 4,6 17.3 4,9 5172 2682 599 2144 114
3 3.27 3351 64.7 D42 751 24,0 4.6 152 4,8 4130 2063 539 1687 a7
4 4,24 351 64,9 S.41 82,7 24,5 4,3 17 .4 4,3 4738 3505 8§53 2713 139
5 3.47 351 64.9 H.41 75.1 23.4 4.6 15.4 4.8 4821 2439 711 18%9 103
& 0,00 3351 44,7 5,42 82.9 24,5 4,3 17.9 4,5 &O70 4257 1057 3160 149
8 3.87 351 &0.2 S.84 B1.7 25.9 4,3 16.8 4.5 6177 3312 7592 2398 131

NET LOG SFEEDR HAS BEEN USED

Haul ¢ §85.192 CHALUT GOV 346/47 WITH 1100 KRG POLYVALENT DUOORS

GROUNDGEAR C ~ HEAVY RORERIN FUOQTROFE
UFFER EBRIDLE D URFR 23 mID 200Uk HeoIne
BL GEAR WARF DOOR  WINGEND HEADLINE ANGLES NET ERRIDLE BRIDLE BRIDLE Dikin
NO SFEED LENGTH DEFTH SCOFE SFREAD SFREAD HEIGHT HORIZ VERT LRAG  LOAD LUAL LIan FULL
KT M M M M M LEG DEG KG K& KRG (X} KRG
1 3.30 351 44,0 H.4% 7951 20,0 |, G.5 16.4 5.8 5256 AR72 a1y 1807 166
2 4,47 351 65,8 H.33 3.6 20.5 Se9 18.9 T.9 €499  H1UL1 &40 KES i 254
3 3.23 351 5.8 H.33 75,1 1947 G2 165 S5 ARE7 2947 374 L7632 141
4 4.08 351 65.8 H.,34 79.2 19.3 4.9 17.9 S.2 7243 aidiv DUy wovd 199
S 4,71 351 71,3 4.92 #3.7 19.8 4.6 19.1 4.9 549 L4ua 671 ALds 21
6 3.54 351 73,2 4,80 75.1 2040 4.6 16.5 4.8 5757 3469 497 2wy 14k
7 4.40 331 7debH 4447 7T42 20,0 46 | 16,5 4.8 8460 LOLY 721 104 4 212

NET LOG SFEED linS kit USED



TABLE 3

SELECTED PARAMETER VALUES AT 4 KNOTS TOWING SPEED

GROUNDGEAR

Headline height (m)
Door spread (m)
Wingend spread (m)
Bridle angle (deg)

Total upper
bridle load (kg)

Total mid
bridle load (kg)

Total lower
bridle load (kg)

Net drag (kg)
Gear drag (kg)*
Gear kW=*

DEEP WATER SHALLOW WATER

A B Cc A B C
4.5 4.3 4.7 4.6 4.3 5.0
104 99 99 76 82 78
20.0 19.2  21.1 19.6 24.7  19.9
16.5 15.7 15.4 17.0 17.1  17.5
3546 3052 2785 2675 3258 4368
555 774 715 790 776 561
2551 4575 4502 3752 2482 2647
6363 8072 7696 6889 6217 7198
- - - 8687 9140 8923
- - - 177 185 186

* Calculated from single (starboard) warp tension measurement
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GROUNDGEAR A - STANDARD RIG
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