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- For several years Ministry of Agriculture, Fisheries and.Food
collectors. of statistics have recorded the number of pots b;ing}uged_in
lobster:fishing from certain ports and the lobster lan@ingg g@,}bééeé
- ports.. Therefore therejéie available considerable data from which, the
“catch per unit of effort in the lobster fishery can 50 calculétgd.fﬁ,
These estimates of -catch per unit of effort when plotted against tﬁe
prevailing sea temperature commonly give significant correlations, sug-
gesting. that temperature plays an important role in determining the.
“success of lobster fishing,
Collection of data

At the ports shown in Fig.. 1 Ministry collectors of statistics..
‘record weekly for cach boat the number of pots in the water, the nua-
+ber jof .days at seca, and the weight of lobsters landed_(togetheg with
“the weight of crawfish and crabs, which will not be considered hege).

ui Itiis:not.always possible to record these data for all boats, but

usually 'the majority of boats in cach port is recorded.

The number of pots worked by each boat is multiplied by the _
number of days at sea to give the number of. pot-days as a measure of
.fishing effort.. These values are summed for all boats in aiﬁéft,ﬁ The
landings*of ;lobsters. x 100 arc divided by the number of pot-?ays to .
give:the catch per 100 pot-days.as a measure of catch per unit of
—effort. Usually.the catch per unit of cffort is expressed ag,a monthly
value for the port by dividing total landings from that port for the
* month by the total pot-days for the month. In practice th}g hgs proved
- a convenient unit to use. ““.

" The method of- collecting the data has ccrtaln dlsadvantages._.in
- particular it:presupposcs that the boats haul all their pots once.on
“-each day at sea. -This, is not always the case. In bad weather a boat
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may only-be able to haul part of its gecr, perhaps that shot 1n a .
sheltered arca. At some ports the boats moy haul some of their gcar
nore than.oﬁce in a day: it is common practice in Yorkshire, for instance,
for the gear to be hauled twice or more daily in fine weather in late
summer yhen lobsters are plentiful,  However, althoﬁgh part- or multiple
+ hauling will distbrt the figureé, and although this distortion mey at
times be quite substantial, it is considered that to improve the data
would be very onerous for the collectors.

Off the coast of north-casf"Engiaﬂd, particularly off Yorkshire,
lobsters normally moult during July or August and re-enter the fishery
during September. At this time a stock of lobsters is built up which
supports the fishery until the moulting period in July-August of the
following year.. It is thercfore convenient to consider the year as
‘starting at 1 September in this context. In sone years a second moult
may occur in the autumn, ‘but this is not a2 regular feature and appears
to affect less than 25 per cent of the lobsters present.

- In Septciber or October, depending to some cxtent on the season,
catches are at their highest. There is a gradual fall in catches into
the winter, followed by a rise in gspring with a further fall in June or
July as lobsters prepare for moulting, when they are apparently in
hidiﬁg and not accesgible to the fisghery.

The low catches during the winter nonths appear to be due partly
to colder water making the lobsters inactive and. partly to the fishery
nmoving offshore into deeper water. In the deecp water the gear is safe
from storn danmage, but it scens that the offshore lobster population is
less dense than that inshore. Hence some of the fall;ih winter catches
is due to fishing on less prcductive grounds. .

"Fig. 2 shows a‘ typlcal pattern of catches expregsed as nonthly
“éaten’” per 100 pot~days, in which the fluctuations nentioned above nay
be secen. ‘It will also be noticed from Fig. 2 that, cxcept for the
sunner noulting secason, the fluctuations in catch per unit effort
gonerally follow the sea’ tenperature changes, suggesting a connection
between catch/effort and -tenperature: .

In Fig; 3 the nean nonthly catch/effort data for various ports are
plotted against the correspending nonthly sca temperatures for the months
‘Septenber to May. June, July and August arc not plotted because of the
influcnce of the moulting ‘season on catches. - The catch/effort is calcu-

lated s outlined above, and the mean seca- temperature is that for the
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nearest observing station and is tcoken.from the Monthly Weather Report
(Meteorological Office, London HMSO).

In addition to the data fron individual ports, the mcan nmonthly -
catch/effort data for the coast fron Hartlepoolg to Scarborough are
algo shown plotted ogs 1nst the corresponding nonthly temperatures

'("whoié‘area"‘ianig. '3). In this casc the neen nonthly catch/effort
" is7 (1) ‘the nean of the nonthly catch/effort data for all ports within

the area, and (2) the cutch/cffort obtained by d1v1d1ng total ca tch by

.totﬂl effort for the area.

In Fig. 3 lines have been fitted where o correlation coefficient
with a probability of 5 per cent or less is obtained. The significance
of the correlation coefflclent is shown on Fig. 3 as + = P5% or less,

= P1% or less, +++ A’l/oor less. It will be noticed thet in 48 of
the 67 correlationsa correlation coefficient significant at better than
the 5 per cent level wos obtained, All the lines shown in Fig., 3 have
slopes significantly greater than O.

Discussion

It is generally accepted that the activity of lobsters is nmarkedly
affected by tenperature, Dow (1964) hos suggested that sea temperature
nay be the principal factor influencing the Maine lobster landings, and
McLecse and Wilder (1958) have related catchability to temperature in

the Anerican lobster, Honmarus americanus. The relationship noted is

not, therefore, uncxpected but does introduce various conplications in
the interpretation of data in analysing the population.

It is comnon practice in fiéhcries population dynanics to use the
catch per unit of effort as an index of stock abundance, and to conmpare-
catches per unit of effort at different tines to cstimate mortalities,
But such a procedure assunes that the catchability of the stock in
question is the same at the various tines., It is quite clear from the
above results that temperature may have a very substantial influence on
the catchability of lobsters off north-ecast England, ond this nust be
taken into account when using cateh/effort data in populnticn analysis.,

The obove data cannot be used at prescnt to costinate the effccets
of tenpcrature on catchability, because the stock is being reduced by
fishing and natural nortalities, whilst the tenperature changes are
teking plece. It would therefore seem nccessary to use partial correla-
tion techniques in attenpting to analyse o lobster population fron cateh/
effort data. This will be dealt with nore fully clsewhere.
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Fig. 1 Sketch map of north-east coast of England, showing ports mentioned in text.
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Fig. 31 Mcan monthly lobster catch/100 pot-days for various ports, plotted

against the mean monthly sea temperature 2t the Longstone Lighthouse.
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Fig. b . Mean monthly loBstcr c;'xtch/looypot-day:»a for various portsb. plotted

against the mean monthly sea temperature at the Longstone 1.ighthouse
(for Amble and North Shields) or the Humber Lightvessel (for Hartlepools
and Redear). + indicates that P2 SR or less: w, Pz 1% or less.
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Fig. 3c  Mean monthly lobster catch/100 pot-days for various ports, plotted
against mean monthly sea temperature at the Humber Lightvessel.
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Fig. 3d

» Mean monthly lobster catch/100 pot-days for various ports, plotted

against mean monthly sea temperature at the Humber Lightvessel.
+ indicates that P = 5% or leas; ++, P=1% or lesa; +++, P=0.1%

or less,
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Fig. 3¢ Mean monthly lobster catch/100 pot-days for the whole area, plotted

against mean monthly sea temperature.
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