
This paper not to be cited without ;prior reference to the author

Inte:r.national Couneil for the
Exploration of the Sea

C.M.197l/F:10

Demer~al Fish (Uorthern) CoIIDDittee

]'URrHER EX:PERlMENrS' ON CATCHING ROUNDE'ISH IN GOOD CONDITION

by

R. Jones
Marine Laboratory, Aberdeen, Saotland

Introduation

In a previous paper (Jones 1968), tNo methods were desaribed ~or'

obtaining roundf'ish in good aondition. These were:

1. The detachable aodend. method intended ~or use when trawling, the

objeative being to detach the codend. !'rom 121e net and subsequently to

raise i t to the surface slowly. '.rhe intention was to enable fish, :luch c.o

haddoak, to remove gas f'rom their swim bladders sufi'iciently slowly to

prevent them rupturing.

2. The hanclline cage metho,d intended f'or use when f'ish were oaught on

handJ.ines. Once hooked, a fish was drawn into a cage at the bottom 'of tho

line, released trom the line so that i t was !'ree to sw1m within the cage,

and then :mised to tho surf'ace slowly, again with the objeotive of avoiding

rupture of the mvim bladder. Thi's paper desoribes further developments

of these methods and some of the results obtained.

Developments in technigue

(a) The de'taohable oodend.

In the original design the oodend oonsisted of a single oylind.er

0.76 m in diameter and. 1.6 m in length. Subsequent experiments were aimcd

at inoreasing the size of' the oodend so 121at larger numbers of' ~ish coold

be oontained anl raised in, a, single operation. Several ways or doing this

were attempted and during 1969 a satisfaotoIy technique was evalved f'or

detaohing and slow~ raising ooden:ls up to 1 m in diameter an:1 3 m in length.

(b) Thc handline oage

The handlino, cage teohnique was .f'ound to be partioularly applicable

to Loch Ainort (Isle cf Skye) on t.he Soottish west coast, wher~ haddook'

,can usually be ~aptured in useful numbers, with some degree 01' oertainty•

Bach o'ago' desoribed in the previous paper was .fitted with a pair 01' soissors,'

arranged in sUch a manner as to out the nylon holding the fish after i t
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bad been drawn inside. It was round thatthe operation or the soissors

beoame unreliable after a time due to oorrosion. Sc:ißsors were therefare

discarded ani the nylon seouring the fish was parted by brealdng, instead

of' by outt.ing. The method of achieving this is illustrated diagramm tioally

in Fi€:ure 1, anl was found to be extremely reliable.

The condition of' the fiah oaught was assessed initially :from their

external appearanoe and. later from the percentage returns of those thJ.t

had been ~g6ed and released.

Condition of' fish whcn nml:" caHßht

(a) Handline cage resul ts

l!'ield trips using 20-30 handline cages were oarried out in September

1968 and during t.'le summers of' 1969 and 19]0. On oo.oh occasion about

20-40 haddock were obtained, all of which were used for experimental '1 m-k

in, the aqmrium at Aberdeen. These fish were characterised by:

(a) an extremely good external appearance

(b) the fact that they were so lively that care had to be taken to

avoid damaging them physicaily when transferring them .!'rom one

container to another

(e) a very high survival rate (more than 9O;~ f'rom capture to

captivity in the. aqw.rium) '.

In SepteIrber 1968 experiments were done to determine the e:f.fect 01'

diff'erent rates of' raising on the condition of the ,swim bladder. It was

found that when aages ware raised at such a rate that t..'le pressure on the

.fish was reduced by 1~b every 2 hours, noor]y all of' those examined at thc

surface had intact svtim bladders. Pressure reduotions of 10%' every 1~- hours

on the other hand yielded 2D-3q'?; of .fish at the sur.f'ace with ruptured swim

bladders.

(h) Detachable codend. results

Some indications of the"condition of fish aaught by this method are

given in Table 1. These fiah were caught in July 1969 in the Moray ):'irth

and 14 miies e9.st of the Orkneys in depths ral1ging from 60 to 90 m. ' Only

fish seleoted as "goodlt on the ba.sis or their swimming ability and external

appearance were ta.gged and w"ere then ccnfined il?- deck tanks for up to

1+ hours for subsequent observation. These "fish can be divided into

throe categories:

1 • ~'ish tlnt had been raised. to the surface at nonnal hauling rates

immediately after capture. '
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2. Fiah that had bocn aUowed to spend various periods on the bottoo

bef'oro being haulcd to tho :3Uri'acc at norm~1 hauÜ.ng m~e"s.

3. :nsh that had been rai:3cd to th3 ourf'ace 310:1:13 after spending period..s

!'rom 1 to 5 hours on the botton. In these inatanoes tho rate of' hauling

was adjusted so as to reduoe the pr3S5uro.on the fish by 10';6 every two hours.

The results in Tab1e 1. n..lJO'<'l th!l.t the immediate post-tagging mortality

was high.e~t in fish that had been quicldy raised toihe surface immediately

after capturo. In this category 23~~ of the haddook atxl 22% of the ''Ihi ti.ng

died, or beca.lte moribund, wi thin a. fC!.1 hours "of taGging.

At the oiher extreme, the 10west post-tagging mortality was observed

in !'ish that had becn raised s10':'/13 to the surface. Of these, only 12% of'

thc haddook and 12t~ of' the whiting died or became moribund. within a f'e.'f

hours of' tagging.

]!'or f'ish that had bcen miacd quickly, after various periods on ihe

bottom, intermed.iate resul ts were obt.'1.incd. The percentage of haddook

dying or becoming moribund within a f'cw hours of tagging was lowest far

those fish that had spent thc longest period on the bottom, i.e. for

haddock that had spent 19 hou!':> cn thc bottom the value was 1<Jl;& wherea3

for haddock that had spent only 11-12 hours on the bottom 'the value was

20;6. Less consistent resul ts v/ere obtained far whi ting but this coold be

attributed to thc vcry sml1 numbers obtained.

Percentaije returns of' ta~ged f5;.~

In the handline eage ex:periments none of the fish were tagged, the

relative:13 snall numbers of haddock eaueht being all used for aqm.rium

exper.iJnents. In the detachable' eodend e.~periments however, the best 01'

the flsh were tagged and the result fro:n two ex:periments are shown in

Table 2. Of the haddock tagged the pereentages returned ranged from 3 to
,

7'io f'ar fish raised slOYTly and !'rom 1 to 3% f'or fish raised quicldy. For

whiting the valuea were -,/0 f'or finh raised slo.v:13 arrl. 5-1 1% f'or f'lah raised

qulekly. 'these resul ts indicatcd therefore, tha.t whilst the teohnique of

raisi..'1g haddock slcmly used in 1969, was able to yfeld moderate numbers

of tagsable f'ish p~r haul, the percentage return of these flsh was not

vcry dl!1:'erent frm that obtained x'or fiah that had been raised quieldy.

These results wauld st1ßgest that savern1 f'actors may be of importanoe

in rektion to t."le ahort tcre ccndition of" the fish ca.ught:

(a) Trawled haddock eondition C3.n be improved, nt least superficia.lly,

by rais ing them s1a..v~ •



(b) Trawled haddook eondition can also apparently be icproved by loo.ving

them on the bottan f'or aperiod, and thon raising them quieldy.

(e) A eharaeteristio of' the detaohable eodend fiah was thnt although they

were more lively than normal trawl eaU&ht f'ish, thoy eould usually bo
. haddoek

held f'or tagging without di.ff'ieulty. Ibr.d.llne eaU6htLon the other

hand, and especially those that have been r.:liBed to the sur.f'aee

slowly, are usually extrcmely lively when t.~ey roaeh the surfaee.

Even tho'3e that are raised quicl'".ly, appcllr to be more lively than

the majority of trawled flsh that are raised slo'l1ly. Also the

rate of survival in the aqUllrium of' handline haddook ralsed quickly,

although not as good as that of' those raised slowly, is usually

extremely high.

These observations suggest that swim bladder rupture may not neeessarily

be the only faetor affeotlng the eondition of trawl caught fish. Some other

f'actor that inf'luenees trawl more than handline caught fish may be more

1mportant. One poss1ble dif'forence between trawl ard handline caught fish

1s that the fiah eaught by trawl may be subjeet to f'atigue due to swimming,

bef'ore and durine; the course of taving. It 1s possible therefore that, in

addition to swim bladdar rupturc, f'atigue may also have been an important

factor influeroing the oondition of the trawl caught fish. This mi~t exp~in

why rish that had spent aperiod on the bottom and ware, then raised quickly,

were apparently in better condition than fish that had been raised quickly .

without a delay on tha bottom. It might also ha1p to cx:p1ain why the pereen-

tage returns of fish raised slowly in a detaolnble eodend before being tagged

and released, were not significantJ3 greater than tllose of' traivled fish raised

'ro.pidly in a detachable codend. '

Experiments des1gned t6 modif'y the water f'low thr0?ß!Lthe eodend

Although thore were some holes' in fue 1969 ~eta.cm.ble eodend, perm!.tting

a very restricted entry of water, 1 t 1s probable that t.'le main 1ines oi' i'Tatar

flow were as depicted in ]'igure 2, with an area of eonsiderable turbulence

just in front of' the codena. It is p05sible thercf'orc that fish became

f'atigued by swimming just in front oi' the coden~, beforo they entorcd the

eodend.

To counteraet this, a eanplotely dif.ferent style of eodend was tried

out. This is depicted in Figure 3 and consists cssentially of an 11.3 m long

cylinder of' eanvas. kcpt open wi th circular metal rings, .and '\7i th an apperture
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on top, ccvered with ~.Il l"..notless netting to pcrmit the p0..5sage 01' vm.ter.

It was hoped that by using a codend 01' this desicn, a suffieiently large

reservoir of relatively motionless water would be created at the rear of

the codend, within which fish could lie wi~hout bccot'ling fatigued.

Three oruises wi1h codends based on this prlnciple have been carried

out to date. '1'he i'ir.ot was on }'RS "Sco'tia" in Dcccr:cber 1970 when only

one ring (thc one labelIed A3 i....1 l!~igurc 3) was uscd. The fish caught were

classed as "floaters", "mvim:nors" ani "tageable". "'I'aggable i'ish were

selected t'rom the best 01' th:l swire.':lors. In all C3.ses the codend was raised

to the surl'ace at nonnal h~luling rates and. thc fish were lifted from the sea

wi. thin a bag cf water as depictcd in l"igure 4. The resul ts are shOl'1n in

Table 3. 1'his shOlvs that 32-.39.";~ of hadclook, afl.d. 3910 01' eod were classed as

taggable (iee. good swimmers with 0.11, ·or nearJ,y all t..'leir seales inmct)

and furthermore a ff!N of these flsh were as li vely as hamline caugh t fish.

1'"110 further e.."tpcrlments were carried out, both on commereml trawlers,

in which 3 rings, as shmvn in .l!'igure 3 were used to hold the net open. Both

cruises were very successful. On the first, in February 1970, in the Bu?han

Deeps, 567 taggable haddock were obtained :!'rom 9 hauls. Durlng the second

cruise t.'le codend was f'urther modified by ex:tending the camas at ring A3

(Figure 3) so that i t enclosed three-quarters of the codend instead of only

half. On this cruise, carried out in Ilarch 1970 21 miles ES:r~ of' .F'air Isle

(1J+O m), 1,223 taggable haddock were ob~ined :f'rom 12 hauls. Al~ 01' the

fish "tngged were in very good condition and of them, 779 were cJassed as

"perfect" in that there was no trace of scale daIIRge am the exterml body

sheen of· slime was intact. It is also 01' interest that in this c",,<:periment

about half a dozen sprats were caught \'/hiOO had their soale covering intact.

l'his i3 s ignif'icant, since small c;:Lupeoids captured in a trawl, usually

ex.'libit ccnsiderable scale damage. 'rhese expcr~ents are encouraging, as

they ma.ko it possible to obtain much larger numbers 01' taggable haddook per

haul than 15 possible using c onventional t rawling teehniques. Bven if thc

percentage returns are no hieher than berero, this weu1d thorefore appear

t6 be a uscful dovelopmont.
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Summary

.i'~pcriments with methods for catching haddock in good cmdition are

describcd. ''chey suggested that in the case of trawl caught haddook i'atigue,

presumabIy j.nduced by b'Wimming in front of and inside the net, may be as

irnportant, if not more important, than swim bladder rupture, in influencing

f'ish condition. Bxpcriments using a codend designed to confuin a volume of

c anparatively undisturbcd water where fish might be a ble to rest, yielded

much larger numbers than would nonnally be expected oi' trawl haddock in

good and lively condi tion.F'urthar experiments are planned to determine thc

optimum design f'or a codend of tros type for obtain:i.ng rouriclfish in good

condition.

•
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(Mimeo)

Table 1. The percentages of tagged fish dying or becoming moribund
within 2-4 hours of tagging during the "EKplorer" July 1969
cruise.

i·····_·_···--:H,.,...a-d:-:d,...o-ck~----.....----W-h-i-ti-n-g-

No.
tagged

5':dead er
moribund

No.
tagged

?; dean or
moribund

Fish raised quickly to
. the surface immediately 195 23 54 22
af'ter capture

Fish left on the bottom 1'01: )11-12hrs 108 20 10 20
various oeriods and then ~ 15hrs 63 .30 1 0
raised quickly to tho surface 19hrs 159 10 6 33

Flsh raised slowly to the
surface after 1-5 hrs 201 12 67 12
on thc bottorn
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Tab1e 2. Showing the numbers of flsh tagged and the percentages
recaptured using a detectab1e cod-end.

j
A. Haddock

Date Ground Depth (m) Method of Number %- returncd
raising tagged

May 1969 58°31'N01°15'W 120 slowly 164 7
11 " " quickly 89 1

July 1969 Moray Firth and 90 slowly 177 3
14 mile:; east of

j the Orkneys 11 quick1y 1~24 3 I
-- ,-- :

B. V1hiting

May 1969 58°31 'N01 °15'W 120 slow1y 122 7
11 " " quick1y 18 11

Ju1y 1969 Moray Firth and 90 slowly 122 7
14 mHes east cf

• the Orkneys " quick1y 55 5

---...__ .. ~ .... - ..............

Table 3. Showing the average numbers of fish caught per hauJ. c1assified
according to erle:rnal condition and the percentages classified
as "swimmers" and "taggable".

("Scotia" - December 1970)

a ..teoptea.
!
j

28488138
l-
I

3506Ab~rdeen 1 70
I

I I I
Avcrasa nu:nbers ~/( 1 ) ,.,( 1 )

I of i

Depth No. of ! 70 /0
Species Ground

I
fisl1 per haul Swimmers Taggablem hauls I iI Ploat&:;,s ~ Swimmers , Tot:1.1 f

i I ! I i I I

Ling Bankl I
I t I , I

1+ haddock i 80 7 21 I 31 I .52 60 No II t III I I

I taggir.g .I! Off I I I, • +

,

'Older baddock

IC- dO-

I 0

iiWhiting

!

Ling Bank 80

orf 70Aberdeen

Off 70Aberdeen

i OffIAbordeen 70
'I.

7

6

6

6

39

86

24

86

i
i
-\

-42

91

14

8

81

177

38

94

51

51

37

8

.39

32

39

No
tagging .

attc::pted!
!

(1)Percentages of thc total numbers oaught in eaoh oase
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AG 2 . DIAGRAMMAT1CAL lNDICATION OF· PROBABLE LlNES OF
WATER FLOW IN FRONT OF DETACHAßLE CODEND

DETACHABLE
CODEND OF FLOW
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FIG.4. ME.THOD OF HAULING CODEND AND RELEASING FISH

INTO DECK TANK

::~~i;;. < CANVAS &AG OF WATER AND
'~f\~i~ FISH, TIED AT BOTTOM

~DECK TANK .


