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SUMMARY

Engineering performance measurements were carried out on the 36/47 GOVtrawl 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.

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 surv.ey 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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Fishing Gear

One of the standard polyethylene survey nets was used, siinilar hi virtually all
respects to the trawls previously operated from the side trawler "Explorer"
(Galbraith; 1982)~ As "5cotia" is a stern trawler the problems previously experienced
no longer applied, and the operation of the gear as spedfied proved troublefree~ , The
codend was fitted with a 20 mm blinder and netting chafer. 1100 kg polyvalent doors
(3.02 m x 1.89 m) obtained from J Morg~re, 5t Malo, were fished with 4.5 m twin
backstrops and 8.5 in extensions. Thus the reccHIimended 40 m three bridle rig used
with 47 m sweeps in shaUow water «70 m) arid '97 m sweeps in deep water (>70 m)
gives overall wire lengths of 100 m and 150 m respecÜvely between doors and net.

Headline uplÜt was provided 1:>y an "Exocet" kite (0.83 m x 0.83 m) together with 60
aluminium deep sea floats. Assuming a static uplift of 2.9 kg each the floats woUld
provide a total buoyaricy of 174 kg.

The three groundgears used eire 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 h:;ngths of 35 kg chain were added to the standard
grourldrope (Groundgear A) where indicated. The adjusting chain \vas set at 2 m .
overall (including triangle) on all three footropes.

Instrumentation

Vessel speed relative to the water was measured by the ship's electro-magnetic log
and recorded on the DEC PDP 11/34 mini computer permanently instaUed on' the
vessel for navigaÜonal purposes. This log was calibrated at the start of .the cruise.
Water depth and Decca positions 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. 1G8 K, 8 bit micro-computer which \vas also used for
processirig data from the underwater instruments.

All underwater instrumentation was self-contained, 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 asolid state memory. This is
output directly to the miero-computer mentionE~d above at the end of each haul arid
can be stored on disk for subsequent analysis.

Loads in the gear were, measured by shear pln tension meters shaekled into the \vire
rigbetween net and bridles, with further "back-up" load eells between sweeps and
bridles. The depthmeters, based on hydrostatic pressure transdueers, registered
depth relative to tbe surfaee at various points on the net and doors~ ,Gear water
speed was measured using ari impeller log mounted above the headline~ A second log
was also used in ease of instrument failure for this extremely importarit parameter.
The logs were positioned on the centre headline on either side of the kite.

METHOD5ANDPROCEDURES

The deep water trials with the Ionger sweeps were carded out in 110-120 m water
depth on tbe Balta grounds east of tbe Sbetland Isles. Warp lengths of 500 m were
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used, as recommerided in the manual, glving a scope ratio iri excess of 4: i~ The
shallow water work with short sweeps' took place off Start Point, Orkriey Isles in
water depths of 60-70 m. Here 350 m of warp were paid out, agairi aS recommended,
for a scope ratio of approximately 5:1~ Hauls with all three types o(groundgear were .
made in both areas and consistedof up to eight blocks (15 minute periods while
towing at constant RPM) at systematically varied speeds~'

Although net water speed was measured directly th~ reclprocal tow method (ie
towirig with arid against the tide)as recommened by ICES, 1981 was used far the
majority of the deep water hauls. On the OrkI1ey grounds, however, tidal conditions
were such that thevessel could not easily be turned on to a reciprocal course and all
shallow water hauls were triade in one" direction only. At the time this was riot
considered important, as gear speed relative to the water was successfully measured
by one or both netIogs throughout the trials, but subsequerit analysis of the data has
shown that this inay not be the case.

RESULTS.....

- The computer anaiysisfor several hauls in bath deep arid sha1Iow water 'are set Out in
Tables 1 and 2~ Blocks at either end of the speed range have been excluded when the
gear has either (a) lifted off. the bottorn at high speeds or (b) otterboard spread has
collapsed 3.t the slower speeds. Selected parameter values at a tawirig speed of four
~ots are Iisted for all three groundrape types at bOlh w~ter depths (Table 3).

Parameters such as gear drag eire calculated l>y summirig \varp loads cmd resolving
both horizontally and vertically in the direction of tow. Net drag is computed in a
similar maimer using bridle loads~ Heights and spread are measured directly with the
bridle angles caIculated on the assumption that the sweeps are straight arid that the
gear is symmetr'ical; When the horizontal bridle angle is not available due to
instrument failure adefault value of 16.5 degrees has been substituted in order to
calculate net drag.

Headline height, wingend spread, door spread and netdrag have been plotted against
speed for the three grouridrope cases in both deepandshallow ,water (Fig.3). Total
bridle tension distribution in relation to speed is also presented (Fig. 4)~ In all cases
gear ..vater speed derived from direct netlog measurements has been used.

DISCUSSION

As expected, the lnclusion of polyvalent doors in the i-lg, considerably 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 required with the shorter warp length.
The wingend spread of around 20 'm compares. fa~otirablywith thci.t obtained on
"Thalassa" (Brabant, 1983) but headline height for the most part remained below 5 in,
in spite of an extra 10 floats being used.

:, ", ,,', ,.' ; ,
When net drags are campared using the three groundropes in deep water that obtained
with Groundgear A is substantially less thari when usirig the two bobbin footrapes.
Lower bridle tensions suggest grourid contact ri:iay have been less with the standard
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rubber disc rig. In the shallow water case, however, Groundgear 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 \vith Groundgear A having
a greater load on the headline than on the footrope. In shallow \Vater the exact
opposite is the case. Both Groundgears B arid C have a higher tension on the headline
than footrope \Vhile the load. on the headline is less than that on the footrope in the
case of Groundgear A. On thc "Explorer" trials using Groundgear B tension was fairly
evenly split between headline and footrope with the lattertaking marginally more of
the load. Although different. doors, sweeps and. \varp length were used on this
occasion one would not expectnet tension. distribution to be ma.rkedly different,
given that no change was made to the bridle rig.

Unfortunately, no \varp tension measuremEmts' are availabie 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 to\ved in one direction only.
Ho\vever when one compares these values in Table 3 it is the Groundgear A case
which is lowest whereas Ground.gear B has the least net drag (Fig. 3).

As the two sets of results appear to be in contradicUan th~ part playedhy the
extremely strang tidal currents encountered on the shallow water tow must bei taken
into account; . currents strong enough to prevent a reciprocal leg being made on all
the hauls carried out in this area.. With the standard groundrope (Grotindgear A) the
underwater tension measurements indicated net assymetry varying from block to
block, which suggests that a complicated pattern of currents, rather thein a unitary
stream; was. acting on the gear.
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TABLE 1 - DEEP WATER HAULS

";HII. hh '·,. l/H CHM,lJ I liUV :~n/47 \ollOi llOv KU Pl.Jl_ '(')(\LLN I j'UUKl:i

Gj-;;OUNflGEAR A - RUBBER DISC f'OOTROPE

Ul-'pER BI;:! lILE ::::Ut"I-'t~
f")'1 Mnl 2::LuWR H/LINE.... ,..

tiL GfAR I,JAF:P [lOOk WItIGENli HEAlILINE ANGLE:5 'li:. T <!td {'LE:. t<R I I!LE BRll'L::: DOWN
NO SI-'EF..[1 LENGTH J.lH'fH <;;c.;UF'E Sr'REAl! SF'READ HEIGHf HOR1Z VERT i.JkAG LtHU' LO,~tl LÜ~ll! I-'ULL

I'-.T M M M • M M DEG lIEG I\G i\G r,G KG KG

4 4.33 50,5 112.1 4.4-;> 99.3 19.4 5.2 15.7 5.5 6712 3759 ::l08 2723 179
::, 3.21 50.5 t23.4 4.07 103.7 20.Q 4.6 16.S 4.8 4:.i56 2530 274 1748 107
6 4.35 503 111.6 4.51 107.1 19.9 4.6 17 ..2 4.9 7t'r::C.· 4450 539 2936 189'J'J'J

!3 3.~3 503 111.6 4.51 104.9 20.0 4.6 16.8 4.9 60-W 3516 376 2439 149

Haul . S85.180 NET & GROUNDGEAR AS ABOVE.
1 3.51 503 117.9 4.26 0.0 22.4 4.6 16.5 4.8 5289 3018 325 2184 127
3 4.14 50.5 120.4 4.18 0.0 20.6 4.3 16.5 4.5 65:;5 3597 488 2764 142
4 2.91 503 112.7 4.46 0.0 20.3 4.6 16.5 4.8 3569 1930 345 1453 82
5 3.28 503 121.2 4.15 0.0 19.4 4.6 16.5 4.8 4425 2337 488 1798 99
6 4.54 503 120.1 4.19 0.0 19.4 4.3 16.5 4.5 8102 4247 1036 3180 167
8 3.75 503 111.9 4.50 0.0 19.4 4.3 16.5 4.5 5427 2977 589 2103 117

NET LOG 5F'EElo HAS FEEN U5El)

.e
HalJI S6S.186 CHALUT GOV 36/47 WITH 1100 KG F'OUVALENT tlOORS

GROUNItGEAR C - HEAVY BOBBIN FOOTROPE

UPF'ER BRIItLE 2:<UPPR 2~.: MIrI 2xLOWR HILINE
BL GEAR WARP [IOOR WINGEND HEAItLINE ANGLES NET BRlüLE BRIl'LE BRIlILE [IOWN
NO SF'EED LENGTH [IEPTH 5COF'E SF'REAIt SPREAD HEIGHT HORIZ VERT DRAG ' LOfl[l LOAD LOAD F'ULL

KT M M M M M DEG liEG' KG KU K& KG KG

1 3.48 503 113.4 4.44 99.3 25.0 4.9 14.6 5.1 6038 2195 467 3587 98
2 4.44 503 111.6 4.51 111.8 26.1 4.9 16.9 5.2 9271 3363 813 5527 152
3 4.08 503 113.4 4.44 99.3 24."7 4.6 14.7 4.8 7991 2794 752 472::5 117

Ha'Jl . 585.187 NET & GROUN[IGEAR AS ABOVE:.
1 3.37 50:~ 102.4 4.91 97.2 20.1 4.9 15.2 5.1 5748 21-\4 406 ' 3414 96
2 4.48 503 122.5 '1.10 104.9 20.3 4.6 16.7 4.'1 8'113 3312 569 5436 140
3 2.69 503 124.4 4.0-1 84.8 18.7 4.9 13.0 5.1 3876 1332 325 2276 61
4 3.88 503 113.4 4.44 98.4 19.4 4.3 15.5 4.5 7295 2632 671 4278 103
5 3.55 503 106.1 4.74 96.2 19.5 4.9 15.1 5.1 6152 2195 772 3414 98

6 4.65 503 109.7 '1.58 97.2 18.5 4.6 15.5 4.8 9917 3566 1097 5639 150
'7 2.94 503 109.7 .cl.~8 82.9 17.5 4.3 12.8 4.4 4414 1575 467 2489 61
8 4.11 50.5 109.7 4.58 97.2 19.1 4'.9 15.4 5.1 7896 2865 853 4481 128

NET LOG SPEED HAS BEEN USEI)



TABLE 2 - SHALLOW WATER HAULS

HS'JI S85.!'!'! CHAUtT (,01) 36/'17 WITH 1100 KCi POLYVALENT DOURS
l+,OUi< L'C;EAR A - RUBBE::R DISC ,FDUTRDF'E

UPPE.R BRIliLE 2:"Uf'PR 2~~ h(lI 2:.;l uwr~ H/LlN~

BL GEAR WARP {lOOk WINGEN[t HfAilLINE AtJGLES NEl BIUiJLE BI": I i1L1:: BP I i1U:: Llr'~,~N

NO SF'EED LENGTH LIEF' fH S(;OPE SI-'REMI SPREA1' HEIGHT HORIZ VERT [l/(!lG I_DAll LLJlill L1J(,L1 1"\,1..1-

KT M M M M M LIEG liEG KG KG I':G hl; KG

1 3.10 351 64.0 5.49 70.7 20.4 4.9 15.0 ::; .1 5313 1o~7 427 ;5'114 16

2 4.28 351 64.0 5.49 81.4 20.5 4.6 18.2 4.9 7623 ,30:::fl 782 42:::7 129

4 3.61 351 67.7 5.19 74.5 19.1 4.6 16.5 4.8 5846 2174 671 3262 92

5 2.97 351 69.5 5.05 65.1 17.7 5.2 14.1 5.4. 3995 14'73 :539 211.) ;'0

6 4.15 351 65.8 5.33 73.6 19.1 4.6 16.3 4.8 7092 28'35 935 :5627 120

8 3.51 351 65.8 5.33 72.6 18.8 4.4 16.0 4.7 5901 2113 671 336:~ 86

NET LOG SPEED HAS BEEN USE1'

Heul 585.199 CHALUT GOV 36/47 WITH 1100 KG POLYVALENT nOORS
GROUNDGEAR B - NORTH SEA F001ROPE

UPf'ER BRIItLE 2xUF'PR ~H Mll' 2:,:LOWR h/LINE.

BL GEAR WARF' DOOR WINGEND HEADLINE ANGLES NET BRlI'LE:: BRH'Lt:: l:<RIDLE ilOWN

NO SPEED LENGTH [IEF'TH Sl;OPE SPREAD SPREA[' HEIGHT HORIZ VERT [IRAG LUAD LOHl' LUH1' f'UI..L

KT M M M H M [lEG [lEG KG KG KG KG KG

1 3.68 351 70.6 4.97 82.0 24.2 4.6 17.3 4.9 5172 2682 599 :!144 114

3 3.27 351 64.7 5.42 75.1 24.0 4.6 15.2 4.8 4130 2063 539 1687 d'7

4 4.24 351 64.9 5.41 82.7 24.5 4.3 17.4 4.5 6738 3505 853 2713 139

5 3.47 351 64.9 5.41. 75.1 23.4 4.6 15.4 4.8 4821 2439 711 18~9 103

6 0.00 351 64.7 5.42 82.9 24.5 4.3 17.5 4.5 8070 4257 1057 3160 16'>'

8 3.87 351 60.2 5.84 81.7 25.5 4.3 16.S 4.5 6177 3312 7:;2 23'!8 131

NET LOG SPEE[t HAS BEEN USED

Haul 585.192 CHALUT GOV 36/47 WITH 1100 KG POLYVALENT DOORS
GROUNDGEAR C - HE,WY BO!IBIN FUOrROF'E

UPF'ER BRIDLE 2:·:UPPf, 2>: MHI 2:: I.. DlJr': H/i... I Nc:.

EIL GEAR WARF' l'OOR WINGENI' HEADLINE ANGLES NE.T BRltoLF.: BRII'!..!::: BtUI!LE !, (.Jio; I.

NO SPEED LENGTH [IEPTH SCQt"E SPRE.AD SPREAD HEIGHT HORIZ VERT DRAG LOAD LOAll LOAil f'ULL

KT M M M M M [lEG [lEG KG KG KG I':t> KG

1 3.30 351 64.0 ~j. 49 75.1 20.0 .:;" co 16.4 5.8 5256 327:> 411' 18(}'f 166
.J.CJ

2 4.47 351 65.8 5. 3:~ 83.6 20.5 :5 ~ 18.9 5.9 8499 !:51~;1 f.:':"i,} j:O:ll 2!>4....
3 3.23 351 65.8 ::;.~L'i 75.1 19.7 ~ " 16.5 5.5 4867 29·17 :... i 6 1763 lH

~ ....
4 4.08 351 65.8 ~ .3,~ 79.2 19.3 4.9 17.9 '" ') 7243 ~t 3 .7'1 ~~.i.,. ~~6't..s 199'-J ...

5 4.71 351 71.3 4.92 8:5.7 19.8 4.6 19.1 4.9 9549 5th:L~ 6'/1. ..":",:;;6 :!:i1

6 3.56 351 '73.2 4.80 75.1 20.0 4.6 16.5 4.8 5'757 3465 45.i' 2\.1'i:'~ 1"''''
7 4.40 3::;1 7101.6 4.47 75.2 20.0 4.6 16.5 4.8 8460 50t" 721 .5(•.,..,. 21:.!

NET LOG SPEEr. 111)5 .<uc,'j llSI:: (.
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TABLE 3

SELECTED PARAMETER VALUES AT 4 KNOTS TOWING SPEED

DEEP WATER SHALLOW WATER

GROUNDGEAR A B C A B C

Headline height (m) 4.5 4.3 4.7 4.6 4.3 5.0

Door spread (m) 104 99 99 76 8Z 78

Wingend spread (m) ZO.O 19.Z Zl.1 19.6 Z4.7 19.9

Bridle angle (deg) 16.5 15.7 15.4 17 .0 17 .1 17.5

Total upper

e bridle load (kg) 3546 305Z Z785 Z675 3Z58 4368

Total mid
bridle load (kg) 555 774 715 790 776 561

Totallower
bridle load (kg) Z551 4575 450Z 375Z Z48Z Z647

Net drag (kg) 6363 807Z 7696 6889 6Z17 7198

Gear drag (kg) * 8687 9140 89Z3

Gear kW* 177 185 186

* Calculated from single (starboard) warp tension measurement
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