
TH1S PAPER liOT TO BE CITED \HTHOUT PRIOR REFERENCE TO THE AUTHOR

International Council for
the Exploration of the.Sca

cu 1975/H:14
Pclagic Fish 00 Committce

•

AN ASSESSHElIT OF C1MNGES RESULTIUG FRO:·t THE USE OF NETS HITH A SAUDEEL iESHIN THE

NORTH SHIELDS SPP-AT FISHERY DURING THE 1973-74 SEAS01I

by

P 0 Johnson, Fisheries Laboratory, LOH(~stoft, Suffolk

ABSTnACT

Changes rasultin~ from the use of sandael mesh in thc North Shields sprat

fishery are examined in relation to lunb~h and agedistributions, and an assessmcnt

is made of thc gains and potential lo~scs to thc fishcry arising from the use of

this mesh. The sclectivity of standard sprat mcsh (9 Dm bar) i5 also cstimated from

~ thc relativelength distributions of fish caught by thc 2 ncsh sizcs (standard sprat

and sandeel).

INTRODUCTIOU

Thc 1973-74 season was notable in that thc fishery became conccntrated close

i~shore along the Durham coa~t butween thu Tync and Tees. Thc inshorc nature of

the fishery i5 illustrated by Table 1, which summaris8s effort and cateh data by

nautical mile zones for €lach month und the scason. It uill be noted that over half

thc catch was taken \lithin thc 3 aile linit. This was larccly duc to a prevailing

weathcr'pattern of sevcre we~~erlY wi~ds over nost of thc season, which effectively

preventcd thc vessels from operating no~e than a fOll niles off the coast, combined

with the fact that there ware also some p,ood conccntr~tions of fish within thc 6 milc.

limit.

Thc season was also remarkable for the vcry InrGo quantities of smallcr

first-year spra.t (1973 ycarclass) prescnt withinthe inshore region.

Thc fishery comm~nced in thc second weck of Deccmber 1973, with good catches

and largo concentrations reportud 4-10 nautical oiles off thc coast betwecn Seaham

and Hartlepool. At this ::time a fnirly high proportion (.weut 20% by number) of

.smallor sprat« 9 em) were evident in the catchus and thc fishermen maintained

that there wcre very largo quantitics of SY:lllll spra.t availablc which were not being

effectively caught with thuir stantlard sprat mesh (about 9 mr:l bnr). A nurnber of
,

Grimsby vcssels using sandeel müsli in thcir cou-end sleevcs (m-:luc up of 'Raschel'

knGtless wcave netting, with a lunen measuring .:Wout 4 x 5 mm) made greatly increased

catches of thc vcry soall spr~t (less than 7 co in lcngth) and this led to most of

thc fleet changing ovar to using thc sm~llcr nesh carly in January. In that rnonth

the proportion of fish loss th-:ln 9 co in lenöth rose to'77% in thc catchcs sampled.
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Tbe uso of sandeel nesh probably provided a fairly complete reprcsentation of

,~~rst-year fish 'inthe area, 'lhereas in pnst seasons onlythe 'larger ~emL~;S, of

this age group were normally representel1 in the catch. In thc 1969-70 season, during

February and Uarch, thc fishing s~milarly becane co~ccntratcd rnainly withino3 nilcs

of thc const in the same regionand first-yenr spr~t (1969 yearclass) were 'also

strcngly represented. At that time,howevcr, only the larger component were caught,

with a length range cf 5.5-9.5 cm and modnl lcngth at 7.5 cn.
. . ..

CHAHGES IN THE LENGTH AND AGE COHPOSITIOÜ OF THE CATCH DUE TO THEUSr: OF SANDEEL HESH

Snmplcs t.::.ken in Decer.'lber 1973 (,..htm sprnt mcsh was in general use) an~, Ja.nuary

1974 (when sandeal Mesh had becn eencrally introduccd) are compared in FigUra 1. This
. . ..

clcnriy illust~atcs thc vcry considerable increase inthe pr~portion of smaller sprat

'taken vlith the finer tile~h and thc corrcsponding rcductionin nverage age ct" the 'catch.

This chantie is unlikclyto havc'resulted eithcr from a change in the~rea sam~lcd,

since this was substantially ~he same in cach month, or ,from any systcmatic ~hnrige
. . ,.....:

in popul~tion structure within tne area. This was evident when a comparison 'was'

made betwecn thc lcnr.th structurc of samples ßI'ouped by incrcasing dis~ari~e~,-f~~ thc

coast up to n maxinun of 13 nautical miles offshore.

.'

AlT ASSESSHEIIT OF TEE SELECTIVITY OF STANDARD SPRAT' llESH' (9 mm BAR)

The uso of sandeel mesh also provided datafor tho estimntion of the~electivity

of thc'stanJard mesh normally used in sprat fishing.
:. ::'i;

Idenlly, retention curves are determined by using asnall mesh cover over the
..... ~.. , "

mesh under investigation, or by carrying'out setsof tows'which are closoly parallel

in time and area but use different mesh sizes. The data available from'the'fi~he~y

is thus far fron ideal in this respect since it involved different times 6n~'tsa~pling

locations although"the Intter were ,~ithin the same general aren. Thore was also' a

marked chanue in the catch per unit effort betweon Dcccnber and January, nnd it wäs

thus not possible to directly COl!lparc thc 2 length distributions. HmlCver~ it was •

founJ that amongst thosc vesseis, sanpled in DeccID.?er and January thore were 2' llhieh

were sarnpled fairly closcly in time and aren in ench month, and that these probably

?rovidcu thc best comparison available. The length and age uiatributions of their
. ,

individual catches are shown in Figura 2. It will be noted"thnt these typify thc

general changes shown in Figure 1" A 'knife-edge' selection lengtl1 was thendctermined
, . '.

, for the sprat mesh used in Decenber on the basis of:

i. 'each individual vcssel(A and ß);

ii. all tbc vessels s~mpled.

The' selection lengths were determineu ubing the cumulative pcrcentage mcthod a~d the

results were as follows:-

. ~..
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VESSEL A· 8.9 em

•

VESSELB 8.5 em

OVEIU,LL 8.6 em

In oruer to confirm that these estinates were likely to be of-thc right order a

cheek experiment was earried out usinb standard sprat mesh nnd same freshly preserved

fish. Tho~e were individually pushed into tho mosh after their body dimensions had

been measured, thcy were eategoriscd as to whether. they pnssed through readily, would

'only pass \~ith ~iffieulty (ie were possible 'stickers') or were fairly definitely

·rötaineJbY meshiIi;j soiidly 'alorigthe firsf· qüarter· or so of the body.· l\ retention

eurve was eonstrueted from thc results, ,md this is shown in Figure 3. The 50%

retention point falls at about 8.5 cn. Thc'cxpcrimcntal result is thus in good

agreement ~lith that derived from thc eateh length distributions, nnd thc knife-edse

.. süieetion -iength thus dctermined was used· to cstimate· the ga.ins (and l)otcntial losses )

to the fishery resulting frem thc use cf sandaal mesh.

GAINS liND POTENTIAL LOSS TO THE FISHERY RESULTING FROH THE USE OF SJ\HDEEL UESH

The aetual Gnins and potential losses to the fishery brought auout by using the

sm~ller mesh are surmnariscu in Tuhlc 2. This shows the number, weight and value of

thc additional fish eaught in the 1973-74 seaSon in relation to thc total catch, and

the potential loss in thc 1974-75 senson duc to the extra eatch of thc 1973 yearclass

in its first winter.

Thc increascd eateh was nu~e~ically vcr~ high, amountinG to 47% o~ the total

(88% in relation to first year fish (mly), lJut in terms of weight anu vnlue it amounted

to only 11% of thc total.

Vosscls prcfcrentially fishing on tho small sprnt (ie those with catches containing
. .

more than around 80-90% of soall fish) ~o~ld obviously havc dorivcd a sulstantial

e ndvnntngc from using thc smallcr mesh. Houcvcr, thc quality of this additional catch

1ns low for fish nonl uso, duc in part to thc low oil content of these small sprat.

This has led to a rcaction 1y the fish moal proccssors ngainst utilising thesc very

small fish.

By comparinü the distributions of otolith first winter rin~~ dinmeters in the

same yearelass in 2 sueccssivo SCRsons it is possiLle to assess the loss of biomass

of 2 ycar-old fish to the fishery as a rcsult of thcir eapture as one yoar-olus. The

estimated ilvcrai;c Height (9.93 gms) was slightly loss than thnt (10.25 gns) of thc

2 year-olds actunlly cauGht in the 1974-75 season, but this was probnbly duc to a

bias towards the louer enel of thc range of \dnter ring diameters in the additional

one yenr-olds taken by sandeel mesh. Tho naturnl mortality rate \'1as nssumcd to bo

50% per nnnum (!1 =0.7), nnJ the potential survivors from thc nJditional cntch of
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first yenr fish thus amounted to about 498 nillion fish Hcighing soma 4,942 tonnes

when 2 ycars ald. This compares with thc catch-gain of one year olds of 1,393 tonnes I

(valued i1.t .f:52,934) in thc 1973-7L~ season.

NORTH SHIELDS SPRAT FISHERY: 1973-74 SEASON

TABLE 1 Effort and catch data for the 1973-74 season by months and nauticnl mi1e
limits

N IlILE RAHGE LDUTS 1'OT1\LS

0-3' 3-6' 6-12' 12-15'

NO OF TONHES NO OF TONNES NO OF TONNES NO OF TmINES NO OF TONNES •TRIPS CATCH TRIPS CATCH TRIPS CATCH TRIPS CATCH TRIPS CATCH

Decembcr 24 739 58 1,870 27 718 7 229 116 3,562

January 191 3,749 72 1,880 49 1,779 9 201 321 7,G09

February 124 3,056 6 176 5 30 135 3,262

HLlrch 26 514 6 180 2 95 34 789

SEASON 365 8,058 142 4,112 83 2,622 16 430 606 15,222

% 60.23 52.94 23.43 27.01 13.70 17.23 2.64 2.82 100.00 100.00

e
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TABLE 2 Summary of gains and losses to thc North Shields Sprat Fishery arising
from the use of sandeel mesh in the 1973-74 season
(Herring by-catch excluJeJ)

L

Season's Gain fram Seasan's % gain
totals for using totals for fram use
first year sanueel all abe of sandeel
fish only mesh groups mesh

NUNBER (millions) 1,127.7 995.4 2,119.0 47.0

\-JEIGHT (tannes) 1,691 1,393 12,247 11.4

e V1\LUE (@ ,f38/tonne);': .f64,258 .f52,934 .f465,386 11.4

POTENTIAL LOSSES AS 2-YEl',R-OLDS IN THE 1974-75 SEi,\SON

Potential Actual catch
losses of 2-yr-olds

NUBBER (millions ) 497.7 1,228.4

I~EIGHT (tannes) 4,942 12,595

VALUE (@ .f25/tonne):': .f123,550 .f314,875

~ (*Values represent average levels for fish meal outlets in each season)
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Fig 2. North Shields sprat fishery 1973 -74 season • ...
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analysis on the likely effeets'o('unrestrieted use of 'satide'el
... ~.'...' .. . '.,- .-' : . . '. '. ..:: i-',

in the North Sea sprat fisheries inv:~~ved .~he eonstruetion of Beverton; &< Holt

yieid,~upves foritwo seleeti~n lengths (le =4.0 em and 8.5 em) eorre~p~nding

sandeel and sprat mesh. These are shown in Figure 4.
.. " ~~

::rrJ :1~~, param~ters ~ed were estimated from alt the samples cf spratiiiaken ;1 \ ,
dur~~gthe Young Herr-i-ng Surveys of 1972,1973 and 1974, andthese eav~ed most"\'

~.~~:of··the'''total distributional area of sprat ,in the Horth Sea. ::j ,\ " .< :., n.J .

,
A eompari~on of the two eurves elearly shows that th~ use of sdhdeel mesh

.... ,-."-" ') , ......, '"'" 'il .\;.,
: (1 =4.0:em) wo~d 'reduce'the yield per reerui~ quite markedly,p~~tieularlywhen

. ,._...~ .._c......_ ..._ , _.... ·-:·.=:.I'::.~~~.~..::,,'_ ....;- .......... ~ .._ . . . -':". \:~ :~. i .

f)·r F exeeeded 0.8, wher~as for spratlilesn"(r':::a~'5em):.an··a!?YIDptotiellevel ise -- approaehed. l.i'.; "0;:;,,__ "L:' ':i .

Approximate estimates for the levels of fishingmortality·'on..N~rthSea sprat
. . ....,.~ .. ;. .

;'.'; ; in:,recent: yea:r's~were ealqulated. frpm dat~ .eoniä1ned in'·"the Report o'f.ithe Herring
~ .; : . ... .! ; : .) I :.: J i...i. ~ C~ ('.. , ~~:. ~ i r . ' '. ':~, \:'0'

Assessment Working Group' (1975): Tlikse are shown in Figure 4·;.~s an'~average for

the 7-year period 1967-73, and for 1974,'-when the t~tal North'Sea:sprat eateh
-,11")'; _~~~:')~t""'" ) •• ,!.:.': __

increased to nearly 300 000 tons. The valueslsJgges~)that~with~rl~' 0.9 the yield
.' .....~ :1\ ~... •

per reeruit using sandeel mesh would have begun to deel~n~;;but'not atta~ned its
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