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_ MOut of the sampllng prosraﬂmcs from whlch length composition data of
demersal species arc obtained for stock assessment at the Fisheries Laboratory,
Lowestoft use port as a sampling stratunm,. The progrommes are basced on the
hypothesis thaé positions of fishing are not correlated with cither the day of
landlnp or the p051t10n at which the fishing vcsselo berth to unload and that
therefore the number of landings sampled from each statistical rectangle is
proportlonal to the number of rectangles which are fished. '

This»paperideals with sampling at the port of Lowestoft where a specific
numbér of sanmples of selécted species is requiréd weelkly. The measuring team
has free choice as to when these sampies are neasured but, as most teums aim té
complete the week!'s provrhmme in one day, the preferred sampling days are
Mondays and wcdnesdays when the number of boats landing is usually higher than
on the other days of the week. ' |
HATERIAL | o

Up to 10 trawlers land at Lowestoft cach day from llonday to Friday. The

mate of each trawler over 12.2 m (> 40') landing at Lowestoft is interviewed

and the statistical rectangle in which the vessel fished is recorded. Occasionally,
travlers fish in several rectangles but in these instances, for the purpose of
thlu anaiyols, only the statlstlcal rectangle covering the nain flohln ground
has been used.

A sample of 425 landings, covering the months March, July-August and

October~llovember 1976, was analysed. Of these 56 were sampled to obtain measure-

ments of plaice, the only species considered in this paper.

RESULTS
Occurrence of bias: The data were analysed to test the hypothesis that the

number of samples taken was proportional to the number of landings from'each

‘ statlstlcal rectanble. In order to satisfy the reculrements for chi-squared

analysls that no cell size should be less than 5, groups of statlstlcal rectangles
had to be used for bo*h this and succeedlrg analyses. This in fact corresponds
to the realities of sampling because the number of samples is So few that they

cannot be directly proportlon11 to the number of landlngs fron cach statistical

'rectangle. The results are shoun in Table 1; the observations differ signifi-

- cantly from those exnected on the basis of the hypothesis. Sampling is
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positively biassed towards landings from north of 55030'N but even within groups
of rectangleSIWithin which, overall the observed number of samples is close to
that expected, detailed inspection reveals biasj; for example, as in group E
(Figure 1) where 9 of the 10 samples were taken from vessels fishing onestatistical
rectangle from which only 35 of a total of 56 landin's were nade.

Origin of bias: The following two hypotheses were tested:

1 . that for ecach group of statistical rectangles, the hﬁmber of landings on

any day of the week was proportional to the nuriber of days in the sampling period.
2 that for each group of statistical rectangles, the number of landings at

each position on the guay was proportional to the number of landings at that
position in the sampling period.

The results of the first analysis, which are given in Table 2, show that the
data do not depart significantly from those expected on the basis of the hypothesis,
The results from the cesond analycsis (Table 3) show that the data do depart
significanfly from those expected on the basis of the hypothesis. Four of the .
cells contribute 61% of the total chi-squared distribution; these cells refer to
léndings at position 1 from stetiatical rectangles north of 56°N and ecast of 4CE
(more than expected) and at positions S5+ from all statistiecal rectangles north of
56°N (fewer than expected) and those south of 56° and west of 4°C (more than
expected). ’

Bias therefore originates in the landing positions on the market. It becomes
fed into the sampling systen because the vessels are unloaded sequentially along
the market, starting with position 1. Landings from vessels in positions 1 to 4
are iﬁmcdiately available to the measuring team and time spent working between
ships is minimised by neasuring from ships that are close together. Furthermore,
landings from vessels at position 5 onwards may be continuing after sales have
started and it helps to naintain good working relations if the measuring team is
off the market by the time that buyers arrive. Of the 56 samples of plaice, 49
were talkten from vessels that landed at positions 1-4 and the remaining 7 were take-
from positions 5 and 6.

DISGCUSSION

The original sempling programae was set up by Gulland and formed the basis
for his manual on sampling (Gullend, 1955). He considered origins of bias and it
can be assumed that at that time this type of bias did not exist. In 1955 the fleet
was relatively homogeneous but it can now be divided approximately into 2 sectors;
one conmposed of large, powerful trawlers that fish mainly north of 56°N and east
of 4°E and smaller, less powerful trawlers that fish south of 56°N. In 1955
position of landing was determined by time of arrival but it is now determined by
time of sailing and it can only be assumed that, to obtain vhat afe considered the
prime selling positions of the first berths on the market, the larger travlers sail
earlier than the smaller ones. Crews are presunably prcpﬁred>to do this both to
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retain their jobs aboard the top earning vessels and to ensure that their vessel
achieves one of the emrliest‘selling b:exi‘ths° _ i _ | ‘

That the bias remained undetected resulted from a lack of a continuous
re- appraisal systcm. On the basis of this analysis samples would have been
taken in direct proportion to the landings from each group of statistical
rectangles if 2 ships had been sampled from positions S+ for every one ship
sampled at positions 1 to 4. Sanmpling on this basis has now been implemented.
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Table 1 Observed and expected number of samples from each of the

groups of statistical rectangles shown in Figure 1

€ e M s s s -

Group A B C D E F . - Total

Observed 12 12 8 8 10 6 56
Expected 7.91 5.93 9.09 9.36 7.38 16.33 56

Chi-squared = 13.50 (continuity correction made)
P < 0.02 for 5 d.f.

-~ - e e —



Table 2 Observed and expected number of landings on each day of the week .
from & arcis of the llorth Sea

o s e 2 - - M R R E S TER e

Ot Tu W Th F

Vest of 4°E  Observed 10 10 10 6 8
North Expected 12,01 735 9.32 8.59 6.73
of ‘
56°N Bast of 4°E  Observed 39 13 29 19 12

Ixpected 30.57  18.71  23.72 21.87 17.13

O.

West of L'E  Observed 46 33 38 29 33
South Expected 51.59 31.57 L40.02 36,91 28.91
of
56°N  East of 49T Observed 21 15 13 19 12

Expected 21.84% 13.36  16.04 15,62 12.2h4
Chi-squared = 9.88

P > 0.95 for 19 d.f.
-
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Table 3 Observed and cxpected number of landings at each position on the

market from I+ orecs of the North Sea

L e T T R T L P Wy

! 2 3 . 5+
West of L°E  Obhserved 10 11 6 11 6
North Zxupected 745 745 725 7.0 14.81
of .
56°N  East of 4°E  Observed 29 23 22 12 26

Ixpected 18,97  18.97 18.45 17,92  37.69

Vest of 4°E  Observed 20 25 30 32 82
South Zxpected 32.02 32,02 31.13  30.24  63.59
of
56°N  East of 4L°E  Observed 13 13 12 13 29

Expected 13.55 13.55 13.18 12.80 26.92
Chi—squﬁred = 29.88 (continuity correction nade)

P < 0,05 for 19 d.f.
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