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» .Changes fesulting from the use of sandeel mesh ih the North Shieids sprat
fishery ére exéminco'in relationkto lcngth and age distributions, and an as sessmeht
is made of the galno and potentlal losses to the Ffishery ar1s1n~ from the use of
this mesh ‘The sclectivity of standard sprat mesh (9 mm_bar) is also estlmated from

the relatlve‘length distributions of fish caught by the 2 mesh'si;es (standard sprat

. and sandeel).

INTRODUCTIOH

The 1973-74% season was notable in that the flohery became concentrated close

1nshore along the Durham coast bctwcen the Tync and Tees. The inshore nature of

| the flshery is illustrated bj Table 1, which ounmamacs offort and catch data by

Nllmlt.

nautzcal nile zone s for each month and the acason.' It w1ll be noted that over half

the catch wus taken within the 3 nile linit. This was largely due to a prcvalllng

‘weathcr pattern of severe westcrly w1nds over nost of the season, whlch effectlvely

:prevented the vessels from operatln" more than a few miles off the coast, combined

with the fact that there were also some pood concentratlons of fish thhln the 6 mlle

The season was aluo renarkaulc for the very large quantities of smaller
flrst-ycar s;rat (1973 yearclass) prescnt within the inshore region.

The flshery commenced in the second week of December 1973, with good catches
and 1ar~e concentratlons reported 4—10 nautlcal ﬂlleu off the coast between Seaham

and’Hartlcpool._ At thlS tlne a falrly high oroportlon (cbcut 20% by number) of

‘smaller sprat (< 8 cm) wLpe evident in the‘catchcs and the fishermen malntalned

‘that there were very large quentifics of>snall )rat available which were not belng

effectively caught with their standard sprat mcsh (about 9 m b.r) A number of
Grimsby vessels using sandeel mesh in their cod-end sleeves (made up of 'Raschel'
knotless weave netting, with a lunen nea.,urlnb about 4 x 5 mm) nadc greatly 1ncreased
catches of the very snall sprat (less than 7 cnm in length) and this led to most of
the fleet changing over to using the smaller mesh early in January. In that month

the proportion of fish lcss than 9 cn in length rose to' 77% in the catches sampled.
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31nce this was ubstantlally the same in each month or from any systenatlc change

'1n ponulatlon structure w1th1n the area. This was ev1dent when a comparlson was

The use of sandeel mesh probably prov1ded a falrly complete representatlon of

first-year fish 1n the area, vwhercas in past seasons only ‘the larber ncmbcrs of

this age group were normally represented in the catch. In the 1969-70 season, durlng '
February and March, the fishing similarly became concentrated mainly within 3 niles j
of the coast in the same region and first-year sprat (1969 yecarclass) werelalse ‘
strengly represented. At that time, however, cnly the lafgen component were caught,
with a length range cf 5.5-9.5 cm and nodal angth at 7.5 cn. '
CHANGES IN THE LENGTH AND AGE COhPOSITION OF THE CATCH DUE TO THE' USE OoF SANDEEL MBSH
Samples taken in December 1973 (when sprat mesh was in general use) and January
1974 (when sandeel nesh had been bcncrally introduced) arc conpared in Flgure 1. This

clearly 1llustrate° the very ‘considerable 1ncrease in ‘the proportlon of omaller sprat

‘taken with the finer mesh and the corresnondlng reductlon in averabe abe of the catch.

Thl chanwe is unllkely to have resulted ¢ither from a chanbe 1n the area sanpled

made between the length structure of samples grouped by increasing dlstances from the
coast up to a maxinum of 13 nautical miles offshore. ' R
AN ASSESSMLHT OF THE SELECTIVITY OF STANDARD SPRAT HESH (9 mm BAR)

The use of sandeel mesh also provided data for the estlnatlon of the select1v1ty
of the staniare mesh normally used in sprat flshlng. '

Dot

Ideally retcntlon curves are deternlneu by using a snall mesh cover over the

nesh under 1nvest1batlon, or by carrylng out sets of tows whlch are closcly parallel

'Jn tlne and area but use dlfferent mesh 31zes.’ The data avallable from’ the flshery

1s thus far fron ideal 1n this respect 31nce 1t 1nvolved dlfferent tlmes and sampllng
locatlons althouvh the latter were w1th1n the same gcneral arca. Thcre was also a
marked change in the catch per unit effort between December and January, and 1t was
thus not possible to dlrectly compare ‘the 2 length dlstrlbutlons. However, 1t was .
found that amongst those vessels sanpled in Decenber and January there were 2 whlch
were sampled fairly closcly in tlnc and areca in each nonth and that these probably
provided the best comparlson avallable. The lenbth and age dlstrlbutlons of thelr
1nd1v1dual catches are shown in Flgure 2. It will be noted that these tyﬁlfy the

weneral chances shown in Figure 1. A ’knlfe-edge' selectlon lenbth was then determlned

'for the swrat mesh used in December on the baulS of'

i. each 1nd1v1dual vessel (A an” B);

ii. “all the vessels sampled.

'.The oelectlon lcngths were detcrmlned uslng the cunulatlve percentage ncthod and the

results were as follow




VESSEL A 8.9 cm

VESSEL- B 8.5 cm

OVERALL 8.6 cm

In order to confirm that these estimates were likely to be of the right crder a

check experiment was carried out using standard sprat mesh and sone freshly preserved
fish. These wére individually pushed into the mesh after their body‘dimensions,had

been measured, they were categorised as to whether they passed through readily, would

"cnly pass with difficulty (ie were possible 'stickers') or were fairly definitely

retained by meshing solidly along the first quarter or so of the body. A retention
curve was constructed from the results, and this is shown in Figure 3. The 50%
retention point falls at about 8.5 cm. The experimental result is thus in geod

agreement with that derived from the catch length distributions, and the knife-edge

“selection length thus determined was used to estinate the gains (and potential losses)

to the fishery rcsultlng frcem the use of sandeel mesh.
GAINS AND POTENTIAL LOSS TO THE FISHERY RESULTING FROM THE USE OF SANDEEL MESH
" The actual gains and potential losses to the fishery brought about by u31ng the

smaller mesh are summarised in Table 2. This shows the number, weight and value of

 the additional fish caught in the 1973-74 season in relation to the total catch, and
" the potential loss in the 1974-75 season duc to the extra catch of the 1973 yearclass

in its first winter.

The increased catch was numerically very high, amounting to 47% of the total

(88% in relation to first year fish only), but in terms of weight and value it amounted

to only llo of the total.

Vessels prefer;ntlally flohlng on thu small sprat (ic thooe w1th catches contalnlng

more than around 80- 90% of small fish) woulu obviously have derived a substantial
advantage from using the smaller mesh. However, the quality of this addltlonal catch
was low for fish nmeal use, due in part to the low oil content of these small sprat.
This has led to a reaction by the fish meal processors against utilising these very
small fish. »

By comparing the distributions of otolith first winter ring diameters in the
same yearclass in 2 successive seasons it is possible tc assess the loss of biomass
of 2 year-old fish to the fishery as a result of their capture as one year-olds. The
estimated average weight (9.93 gms) was slightly less than that (10.25 gms) of the
2 year-olds actually caught in the 1974-75 scason, but this was prohably due to a
bias towards the lower cnd of the range of winter ring diamecters in the additienal
one year-clds taken by sandeel mesh. The natural mortality rate was assumed to be

50% per annum (I = 0.7), and the potential survivors from the additional catch of



first year fish thus amounted to about 498 million fish weighing some 4,942 tonnes
when 2 ycars old. This compares with the catch-gain of one year olds of 1,393 tonnes
(valued at £52,934) in the 1973-74 scasomn.

NORTH SHIELDS SPRAT FISHERY: 1973-74 SEASON

TABLE 1 Effort and catch data for the 1873-74 season by months and nautical mile
f limits ‘ ’

N IILE RANGE LIMITS TOTALS

0-3! 3-6" 6-12! 12-15!

NO OF TONHES NO OF TONNES NO OF TONNES NO OF TONNES NO OF  TONNES
TRIPS CATCH TRIPS CATCH 'TRIPS CATCH  TRIPS CATCH TRIPS  CATCH

December 24 739 53 1,876 27 718 7 229 116 3,562

January 191 3,749 72 1,880 49 1,779 9 201 321 7,609
February 124 3,056 6 176 5 3 - - 135 3,262
March 26 51Y 6 180 2 95 - - 34 789
SEASON 365 8,058 142 4,112 83 2,622 16 430 606 15,222

o

60.23 52.94 23.43 27.01 13.70 17.23 2.64 2.82 100.00 100,00

-1} -



TABLE 2

from the use of sandeel mesh in the 1973-74 seascn

(Herring by-catch excluded)

Summary of gains and losses to the North Shields Sprat Fishery arising

Season's Gain from Season's
totals for using totals for
first year sandeel all age
fish only mesh groups
NUMBER (millions) 1,127.7 985.4 2,119.0
WEIGHT (tonnes) 1,691 1,383 12,247
VALUE (@ £38/tonne)® £64,258 £52,934 {465,386

% gain
from use
of sandeel
mesh

47.0

11.4

1l.4

POTENTIAL LOSSES AS 2-YEAR-OLDS IN THE 1974-7S SEASON

NUMBER (millions)

WEIGHT (tonnes)

VALUE (@ £25/tonne)®

Potential Actual catch
losses of 2-yr-olds
497.7 1,228.4
4,942 12,595
£123,550 £314,875

. (*Values represent average levels for fish meal outlets in each season)
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AN ASSESSHENT bF CHANGES "RESULTING FROH THE USE OF NETS WITH A SANDEEL MESH IN

THE NORTH SHIELDS SPRAT FISHERY DURING THE 1973-74 SEASON
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Turther analysls on the llkely effects’ of unrestrlcted use of sandeel mesh
in the North Sea sprat flsherles 1nvolved the constructlon of Beverton &‘Holt

yleld curves forztwo selectlon lengths (l = 4,0 cm and 8.5 cm) correspondlng to

sandeel and sprat mesh. These are shown in Flgure 4 ' D _'~ &

-

7 The parameters used were estimated from all the samples bf sprat‘taken n"

N

durlng the Young Herrrng Surveys of 1972, 1973 and 1974 and ' these covered most

-Zofthe” total distributional area of sprat 1n the North Sea. 3 .\ ' ‘ NJ
These werelthe following: L S B f ’
g O (O R R I P P B :
y l}‘f . % }: ’{ :-...j\w‘ : "!_ : ',53‘ ” K ::.1' :j i .
- e e < - ‘ , L R -
W, = 30.4 cm; ‘K 0. 62 MAX 6 yrs, t, = xr T ’9.22,. M '0,8,
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A comparlson of the two curves clearly shows that the use of sdndeel nesh
4 i
(l = 4 o: cm) would reduce*the yleld per recru1t qulte markedly, artlcularly when

.,‘_, i

itrF exceeded O 8 whereas for sprat’mesh (l =8, 5 cm)an asymptotlcslevel is

W “\w :':.»‘1_

approached. ,

Approx1mate estimates for the levels of flshlng mortallty on_ North Sea sprat
t in! recent years were c%lculated from data contained in™ the Report of;the Herring
Assessnent Worklng Group (1975).7 These are shown in Flgure u -as an average for
the 7-year period 1967-73, and for 1974, 'when the total North Sea sprat catch
increased to nearly 300 000 tons. The values' suggest that w1th Px-—6 g the yield
per recruit using sandeel mesh would have begun to decllne,zbut not attained its

maximum for sprat mesh. ‘ ) IS ‘.
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