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1. Inirielupction

In 1976, staff ol the MAFF Fisherics Laborumory Lanwestoh
plunned o numdber af new investigations mic the distnbu o
of voung fishesin mid-water. Prior tothis thres main samplers
had been wscd o copiure
Tnpernationz] Youeng Chicdodd Peliele Trwl the Fanes Kl
Trowd and the Boothbaoy Net, Al three were Toiisd tocbe
wrwieldy amd thear npertsn close 1ok Thee hornowmy prdaw el 14 e
ir|-|_|-||-._-.|:|_i.-_:|| due o the hi|_1'l| risk of loss or damope
Futhermiore, use of the Internationsl Y oung Ciadoid Pelugic
Trawl requited o brge deck crew which prevented o Trom
being wsed oround the clock on thie Minksary™s research
wvorsels,

sl pelagic  hishess 1he

T owereome these problems, o specilication was deasn up
fosr s 1w’ sampier embiodying the fallowang featarnes
{1 smndl size for ease of hindling,
maeath  opening  permiatting
sampling:
(Ap the abilisy o fish onoor elose 10 the sen bed:
i4) I||l_-|'|-u|1|_1-|_1 opermiinn ko reduce v oldines!
(5% kmowwn operiiang depth,

(2 fimed CUANTTHTIVE

The main wse for the new samgaler sis o b the determinsbon
of the distribution of pelagic and demersal (-group and
demersil [-group pdoide T was envisaged thot all post-
hurwal stages couled e capiired wsing the same basic sampler
fitbed with nets of varving mesh sizes. In addizion, the sompler
wothd b wsed inosiudics of pelagee fishes i mshore nirsery
s,

In prosfucing the fimul design for the aew sampler. which
became knowm s the Lewestoft Frome Trowl, noaqpiiremenits
of seweral groaps of investigoiors wene [aked i aoceumn

Py wersanns af the sumples were budl 1o the basic design

i - T L a
having meouth openingsal 1 m- for small bost ase and 2 m- for
s wih vessels owver i m

Thae 2 e awis] b5 deseribaed fully inthis report. Appendis |
aives detmibe of the smoller version

L. Deesivn principles

The
rEgpuirements:
1. theahility v sample during descens and aseen;

o

trawl was designed o ancomipass e lollkowimg

the copacty o mse o single warp ond twin bridies;

i the mouth to be o figid square frame;

4, the cupahility of fishing with mouth frame venical;
the Borom aof Trama il Bower eclge of net tobe ipped
fior safe Boiaom coniact:

fi. the net o be a fmir-pane chesign of smll mesh
meaterial with a large mesh protective cover;

the capabality ol using o conductor cable mnd skip ring
winch for the purpose OF cadrving a Trimschocer and
nther instrumentation

X, Constrection

The fanwe; The rraw] frume (Figure 1) is fabricaced from
wrlded sl ruI1in-._:.m|1 |'|I.=.I|:. fimished by hor dip pzlvanising.
Tube of 32 mm outside dinmener is ased throughout The
choses wnad Jowsr r_|1'.'|'i|'|lL posnies nre 5.5 mm thick sieel |'-|:|u
Figure 2a bs w0 scnled dowi, working drowing of the (reme

The shoesare welded to the leading edpe and underside of the
Frame so that i i hits the sea bed they will ke the impac

Figure 1

Il 2 m- frame irral
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(c) end view of the diving plane (dimensions in mm).
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Diving plane

Constructional details of the frame of the 2 m* frame trawl: (a) the framc; (b) attachment of the front tubes:



They also wct a5 runners when 1owing along the sep bed, The
i horizontal tube s welded to the vertical side wibes, unfike
the hottoem horizontal, fromt twbe, which is bolted to the main
part of the frame (Figure 2b) and is raised above groond level
to reduce the chance of accidental damage. If damage sheuld
oeout it is epsly replaced,

The diving plane is formed from sheet steel, 2 mm thick, beat
averand welded to a 25 mm diameer, steel axle bar, Theends
of the plane are sealed by a shaped picce of plane | Figure 2¢)
and the oxle bar is hebd by o clamp on ench of the rear verdeal
ibaes

Fire stet: The net is made from four identical panels of Fryma'
fabric L4234 (Figure 3), sewn together along the sehvedpes
with o canvas collar forming the mouth, (L4238 g
polypropylene, knotless netting with % mm stretchesd mesh,
muary he ohtained from Fryma Fabrics Lid., Fryma House,
Denison Street, Nottingham NE? 3P, UK. ). Figure 4 gives
thie dimensions of the pancls with no allowance for the seams,

Flenre 3 A samiple of 'Frema’ fabisie L4234

Fipuire 4

Cutting dingram for the “Fryma” net of the 2 m-
frume trawld {dimensions in i b Motes no
allivanneg is madde lor scames |

A 100 mim wide serip of No 2 Duck canvas is folded b twa 1o
form the collar, Fifty-six Mo 2 brass evelets with 100 mm
hetween centresare inserted intothe collar, Through these the
wpand sides of the collar are laced directly onto the frame and
i ground chain (38 mm link) is Inced 10 the bottom of the
collar, The eod end is closed by bunching it together and tving
it ponimd with o o T

The "Fryma” net is supported and protected by an outer, four-
panel net of Tk mm mesh polypropylene metting roped with
“Spunstron’ rope. This outer net 5 cit 1o such dimensions gs
will support the cod end of the ‘Fryma® net, Its cod end is
closed by a coxd end line,

Tive ebseres oot rickiler chain: To enuble the traw] o be fsled
o the sed bed it is fitted with a tickler chain arached 1o the
forward eves a1 the (oot of the frame. A wire footrope with
wiossden bobbins and rubber discs is shackled o the rear eves
A the fosot of the frame mnd scized 10 the ground chain a1 the
Botiom of the collar (Figure 5), The trawl may be used on
sundy bottoms o take bonom living species and may also be
operated very close to the bottom on rough ground. Figure f
shows the spacings of the tekler chain and fooin ipe hehind
thi front tube of the trawl framse,

the bripfles: 32 mm circumfercnee wire is used for the towing
bridles. The lengths of the top and botoen pairs are & 100 nam
and 5950 mm respectively. Each bridle has a soft eve at ane
end and a loop secured by two ‘Bulldog’ prips at the other.
These grips enable the bridle kengths o be adjusted to suit the
bowing position af the vessel,

The fowmerer: & TSK' flowmeter (Catndogue No 501) is
mounfed on flat, steel brackets in the top left-hand corner of
the frame (Figure 1). The analogee revolutions indicatos
supplicd with the instrument has been removed gned rieplaced
by a digital counter unit. Two stopson the instrument prevent
the blndes turning i the wind.

Cheerall welghe: The tomml welglt of ihe frame, net, bridles.
bosbbins and tickler chain is 66 kg,

4. Oiperation

The frime triwl is noemdly towed from a boom on the slermol
vesscls equipped with u slip-ring winch and armogred
cotducting towing cable, Power from the vessels electrical
supply passes down the cable 10 a depth/temperature sensor
antsched tothe frong of the rear vertical sie tube of the prawl
frame. Diata from the sensors passes up the cable tn a LOnMilky
pusition where it is displayed on a chart recorder (Figune 7l
Three men are required to operate the frame trawl: two
members of the vessels crew control the winchand handle the
irawlm and it over the stern while & scientist observes the
depth record and an echo-soutder, Thetrawl is sht by Tilksng
the frimeoff the deck with the winch and the cod end s Dirown
imiey the sen. g on the eod end pulls out the tet and this in
twrm pulls the frame away from the vessel. Thee (oW is mdcle by
slowly puying out the cable with power on the winch sothat the
trawl fishes an oblique path down theough the water column
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Figure 5 Method of rigging the ground chain and bobbin rig to the Fryma® net (dimensions in mm).
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Figure 6  Scparation of the tickler chain and bobbin rig (dimensions in mm).

The position of the trawl in the water is monitored by  Expericnce has shown thataminimumusctul sampling period
comparing the readings of the depth gauge and echo-sounder.  is 20 minutes. One or more descents and ascents may be made
Hauling commences immediately the trawl has reached the  in this period depending on the winch speed and the depth of
bottom or the desired maximum operating depth. During the  water to be sampled.

hauling phase, the trawl fishes a further oblique path up

through the water column.
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A portion of the recorder chart showing temperature and dive profiles obtained with the 2 m? frame trawl

at station 68, RV CLIONE Cruise 8, 18 June 1981.

Samples are collected with the vessel steaming at 3 knots. The
rates of descent or ascent themselves may differ, although to
obtain uniform sampling throughout the water column the
rate of descent or ascent during any one phase of sampling
must be constant. On the Ministry’s research vessels, cable is
paid out from the winch at speeds in the range of 10—40 m
min~! and hauled in the range of 10—20 m min~'. At these
rates, as long as the winch pays out and hauls at constant
speeds, a symmetrical sampling profile is obtained (Figure 7).
Atthe end of the sampling period, the trawl is hauled from the
water and into the air above deck level. The frame swings in
towards the vessel’s stern and the net is hauled in by hand.
Finally, the frame is lowered to the deck.

To permit operation from vessels without slip-ring winches, a
battery-powered depth sensor has been developed. This
system employs an electric cable in addition to the non-
conducting towing warp, soafourthmanis required to control
the winch for the electric cable.

5. Diving characteristics

The trials described below were conducted in calm weather,
but changes in performance have been found to occur in less
favourable conditions.

5.1 Warp/depth ratio

Trials were made from the Research Vessel CLIONE (LOA
42.7m, 960 bhp) steaming at 4 knots and with the diving plane
set at an angle of 30°. The towing cable was released slowly
from the winch until the depth sensor indicated that the trawl
‘was steady at a depth of 10 m. The amount of cable paid out
was noted from the winch warp meter. More cable was
released until a steady reading was obtained at 20 m. The
procedure was repeated at 10 mintervals untiladepth of 80 m
was reached. A similar procedure was followed as the net was
hauled back to the surface. Figure 8 shows that the ratio of
cable released to depth attained at 4 knots was about 6:1.

5.2 Diving plane angle

Tests were conducted to determine the optimum diving plane
angle, using the Research Vessel CORELLA (LOA 40.5m,
1060 bhp) steaming at 3 knots. The diving plane was set at an
angle of 30° below the horizonal and cable released from the
winch until the trawl had descended to an indicated depth of
25 m. The winch warp meter reading was noted and the trawl
hauled. Using the same amount of warp as on the first descent,
the trial was repeated with the diving plane set at 10°
increments from 10°to 60°. The results obtained are shown in
Figure 9. As aresult of this trial the setting of the diving plane
angle for surveys was standardised at 30°.
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Figure 8  Relation of the cable released to the depth

attained at 4 knots with the 2 m? frame trawl.
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Figure 9  Effect of varying the diving plane angle at a
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of 3 knots.

6. The frame trawl in use

The 2 m* frame trawl has been used successfully from RVs
CLIONE and CORELLA. In early trials a towing speed of 4
knots was used but this was reduced to 3 knots following
winch damage.

The frame trawl is calibrated to obtain a relationship between
flowmeter revolutions and the volume of water filtered by the
net. As the ratio of netting open area to mouth areaisin excess
of 6.5:1 it can be assumed that ail water offered to the net is
filtered (Tranter and Smith, 1968). With the vessel steamingat
a known steady speed and at right angles to the wind, three
replicate tows are made with the net in the free flow condition,
having the cod end open.

On each calibration tow the flowmeter counter reading is
noted and the frame trawl is then lowered into the water. As
soon as the flowmeter blades begin to turn a timer is started.
The trawlis lowered to a depth of 10 m and towed for 10 min.
On hauling, the timer is stopped when the flowmeter blades
stop turning. The flowmeter counter is then read again. The
number of revolutions made during the tow (R) is the
difference between the two counter readings.

The relationship of volume filtered to duration, speed and
frontal areais V=T XS XF
where V = estimated volume filtered (m?),
T = duration of haul (s).
S =speed of vessel (m/s),
and F = frontal area of frame trawl (m?).

Dividing the number of flowmeter revolutions by the volume
filtered gives the V/R ratio. The mean of the three calibration
V/R ratios is then used to convert the flowmeter revolutions
recorded during sampling tows to volumes sampled.

Fish catches during sampling tows may be expressed as either
numbers per unit volume, or by taking into account the depth
sampled, numbers under unit area of sea surface.

In a series of eleven daylight hauls, made by RV CORELLA,
in June 1976, off the north-east coast of England, 0-group
cod, haddock and whiting were taken. For each species the
catches were summed to produce the percentage length
frequency distributions shown in Figure 10. These show that
the frame trawl catches very small gadoids, although the
sampling efficiency for different size groups, and relative to
other samplers, has not yet received rigorous examination.

A survey of 0-group gadoid distributions in the Irish Sea and
Celtic Sea was carried out by RV CLIONE in June 1979.1In
nine days, seventy-four hauls were completed with the frame
trawl, in addition to work with other types of gear. Figure 11
shows the distribution of 0-group cod as determined by that
survey.

The capture of demersal stages of gadoids using the frame
trawl has not yet been attempted. However, no difficulty is
anticipated as cod and whiting have been taken in mid-water
at sizes greater than that at which they first occur on the
bottom.

The 1 m’> frame trawl has been used successfully from RV
TELLINA (LOA 15.5 m, 114 bhp) and RV NUCELLA
(LOA 14.0 m, 80 bhp), vessels previously owned by the

10
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Figure 10 Percentage length frequency distributions of
three species of gadoid taken in the 2 m? frame
trawl; n = number of fish.

Ministry but which have since been sold. However, attempts
touseitfrom open motor boats have proved unsuccessful due
to the strains imposed on the structures of the boats when
towing at 3 knots.
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Figure 11  Distribution of 0-group cod in the Irish Sea,
from RV CLIONE Cruise 7, 1979: contour
levels — 10, 100, 1000 fish taken under
10 000 m*; ® Sampling station.
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Appendix 1. The | m* frame trawl: specifications and use.

The 1 m- frame trawl is made from the same materials as the
larger, 2 m* version. The physical dimensions which differ
from the 2 m* version are as follows:

Frame — internal height 1000 mm
— internal width 1000 mm
Diving plane — span 920 mm
— chord 150 mm
Height of centre of plane clamp above shoes 160 mm
Height of lower towing point above shoes 160 mm
Front tube to centre of tickler chain 170 mm
Front tube to centre of bobbin rig 260 mm
Length of 25 mm circ. wire bridle — top 3600 mm
Length of 25 mm circ. wire bridle — bottom 3350 mm
Number of bobbins . 5'%
Total weight of frame, net, bridles, bobbins
and tickler chain. 47 kg

The ‘Fryma’ net panels are of the same shape as in the 2 m*
trawl. These dimensions are: front width 1000 mm; rear width
250 mm; length 4750 mm.

The reference to proprietary products in this report should
not be construed as official endorsement of these products,
nor is any criticism implied of similar products which have not
been mentioned.
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