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Summary

'The‘fishery for pink shrimp Pandalus montagui in the Wash, on the

east coast of "England, has been in existence for more than 100 years and

.wasyfirét,worked by vessels ﬁnder sajl. Currently about 20 full-time

boats trawl for ghrlmp on a daily basis from two tidal ports. The fishing

.season is not year-round, but lasts from Aprll to December in most years.
“iIn the w1nter the maaorlty of the stock leaves the inshore flshery during
ke the perlod when female shrimp are berried, and the implications of this

;imlgratlon are dlSCUSoCd

Monthly 1and1ngs are presented for the last 25 years and illustrate

-the seasonal nature of the fishery:as well as a sudden serious decline in

glandlngs whlch occurred‘;nAthe early 1960s. ~Catch per unit effort.data are

available for the’iést seven years and these show the weight of shrimp
landed per boat-day over this period,iwLandings are normally 1-5 cwt
(50-250 kg) per boat-day, but exceptionally they approach 1 ton (1 000 kg)
pcr<day.‘ - . |

- The biéfogy éf'g. montagui is summarized for the Wash fishery, and -
comparisong are made with respcet to the publiéhed'débbhﬁt of a pink Shfimp,
fishory in the Thames Estuary which is no longef commercially viable.

Introductlon :

The plnk ghrlmp, Pandalus montagui, occurs along much of the coast of

England and Uale i and commercial fisheries have been in existence for at

“least. 100 years 1n three main areas the Thames Estuary and the Wash on

the east . coaut and Morecambe Bay on the north—west coast. Of these areas,

only the, Uagh at prencnt supports a viable fluhery, since pink shrimp

. stocks in the Thamcs Estuary and Morecambe Bay have declined to a very low

level and- are- no longcr fished. Ten years ‘ago’ the Wash fishery also
suffered a major decllne in landings. The stock has shown a considerable
1mprovement since that time, although it has yet to approach the levels of

landlngs attalnod 1n the past.
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The Wash: fishery .

The pink shrimp fishery is conducted in a wecll defined areca, approxi-

t-mately 24 ko long by 3-5 kn wide, in water depths of 20-60'm and on a mainly

hard substrate, composed of gravel and nuddy sand. The present shrinp fleet
numbers about 20 vessels, gsome of which have fished from the time when the
fishery was worked under sail, Currently the vessels are 12-17 n in length
and powecred by engines of 4ijQO hp. Each_vessel.tows one heavy beam trawl
of 7-9 n sprcad, with a chain groundrope along which arc spaced large wooden
rollers to minimize the collection of rubbish. Cod-end mesh size ig 18-20 nn

fully stretched, and the entire belly and cod-end of the net is protected by

‘heavy netting covers, fitted with additional rubber and plastic chafers to

reduce net demage.
Vessels work from two tidal harbours on a daily basis and nornmally

conplete two or three tows of 1-2} hours' duration, towing with the tide, in ‘

‘cach working day. Beforec returning to port, the day's catch is sorted and

the 'shrinps are cooked on board. There is no restriction on the size of

shrinp which nay be landed, but the catch is sieved by hand to' remove small

- shrimp at times whon they arc abundant. These hond sicves are made in a
" range of sizes, and those in common usec have a netric spacing of 4.9, 5.2

" or 6.2 rm; the sicve size deponds upon the size of shrimps taken during

the scason,

Although comnercial fish species occur seasonally in the fishery,
shrinp trawls are towed slowly and the capturc of fish specics is usually
nininal, However, at the inshore end of the fishery, quantities of Juvenile

flatfish may be taken with the shrinp.

~ Annual and seasonal abundance

Connercial landings are nade at the ports of Boston and King's Lynn, .
and Fig. 1 illustrates the pattern of landings over the past 25 years.
Statistics from the najor port of Boston (1945-1959) ‘denonstrate the

‘onnual and seasonal changes in abundance, including the effect on commercial

fishing when the stock nigrates offshore in winter. - Since 1960 Boston land-

‘ingsare not available in this form, but King's Lynn data arc"adoquqte to

denonstrate the sudden decline and subsequent recovery to date of . the fishery.

-In 1961 total annual landings for the port were’t.5-cwt (75 kg) which

inproved to cxceed 4 400 cwt (220 000 kg) in 1970.
Catch per unit effort in'cwt (50 kg) per boat-day is available for

“the last 7 years (Figi 2). Daily landings are normally of 1-5 cwt (50~

250 kg) per boat, but, cxceptionally, the catch of a single vessel may
approach 1 ton (1 000 kg) for one day's fishing.
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When nonthly landings and catch per unit effort are compared with

" . nonthly nmean values for scawater tenmperature and salinity, it is possible

to nake -the general observation that the P. nontagui stock leaves the

“inshore fishery as water tenmperature and salinity values are showing down-

~ward trends, and that usually they remain offshore while tenperatures are

nininal and ‘salinities are lowered in the inshore waters. However, over

" the seven-year périod (1964-70) for which conmplete. temperature and salinity

data are avallable for the fishery, the onsct of nigration does not appear
to be associated with.a particular level of temperature or salinity.

Various authors have discussed the migratory habit of Pandalid and
other shrinp (Murie,1903: Kenp, 1910: Mistakidis, 1957; Allen, 1966;

-Wolleback, 1908; Scattergood, 1952; Horsted and Smidt, 1956; Haynes and

Wigley, 1969). Although there is general agrecnent that seasonal nigra-
tions nay be associated with the rcquirerments of the breeding cycle, it

has been suggested that populations nay nigrate into more favourable con-
ditions of temperature, salinity, wave action and food supply. In a recent
paper, Johnson (1970) illustrates date from Colecbrook and Robinson (1965)
which concern plankton production in the western half of the southern North
Sea (Fig. 3). Fron these data it is apparent that after shrinp eggs are

hatched in March and April, developing larval and juvenile P. nontagui are

- present when phytoplankton and later copcpod production are reaching sea-

- sonal peaks; thus the development and growth of O-group shrinp nay proceed

in‘optinun feeding conditions.

Subscquently, - O-group shrinup arc first taken by botton trawls in the
fishery as water temperatures reach their annual peak in August.: Vhen
fenales return to the fishery in the spring, very fow remain in a berried
condition and it is suggested that the scﬁsonal nigration fren the ash
is conccrned with the breeding cycle, and particularly with the survival

and grcwth of the new year-class in optinun conditions of teuperature and

food supply.

Biology -
Sanples of P. montagui have becn taken fron connercial catches,

cxanined -for carcpacce length-frequency, sex differentiation, and egg

. carriage. In.the Wash the comnercisl pink shrinp population appears to be

conposcd mainly of two year-classes (Fig. 4), the first year-class being

apparent in these sapples from Septenber. The life history of the species

‘nay be sumnmarized as follows., The ovaries of - large nature females -begin

to develop during August and the first females begin oviposition in October.

The nunber of berried females increases during Novenber, and by Decenber




most large females and a few O-group females are carrying eggs. The
majority of the population migrates offshore in December or Januvary during
most winters, and while offshore, more of the O-group females produce broods
‘of eggs, until almost all mature females within the size range 8-18 mm cara-
pace length arc berried.. Hatching of eggs begins in March and continues
_thiough April, after which the population begins ;to return. inshore,: . O-group
© +. shrimp grow rapidly and in most years are first caught by commercial trawls
~- .+ when they have reached a carapace length of 5-9 mm. .-
Sex differentiation was determined from an examination of the secondary
.sex characters on the first pleopod. P. montagui is a protandric herma-
phrodite, and -the Wash O-group contains both primary females, and males
+ which transform into sccondary females during their first or second years.
- Although the stocks of pink shrimp in the Thames Estuary (Mistakidis,
1957) and the Wash appear to have a basically similar size and year-class ‘
structure, the Wash stock has been observed to differ in several respects
from the published account of Thames shrimp. Mistakidis reported finding
only one male with fully developed secondary sex characters at a size
above 13 mm carapace length. In the Wash, males which show no external
signs of ‘trangsition to females have been found up to a carapace length of
16 mm in a population whose maximum size seldom exceeds 18 mm carapace
length. In both areas, malc shrimp may reach transitional stages by May
or Junc and most sex-change individuals occur during.the summer months.
Decreasing numbers are found later in the year. HMistakidis records onc
transitional individual as "late" when it occurred in a Thames Dstuory
sample in December 1950 at a length of 14.4 mm carapace length.. This
- specimen possessed a well-developed ovary, ovigerous setae and a single
- egg on onc plcopod. In the Wash, transitionals have been recorded over .
a size range of 10.0-17.0 mm carapace length.. From a sample taken in
SeptembprA1969, 3,2% were tronsitional individpals at sizces between 14.0
and 15.6 nn carapace length, Scven of these transitionals were sectioncd
for histogical exanmination and found to contain only snall quantities
(cstimated 5-15%) of developing ova, while_t?gvygmaindcr of thé"éohéd still
consisted of degenerating male cells. Subscquently, the November 1969
sample contained 2% transitionals and these were of 15.0-16.2 mn carapace
. length. ... \ SRS
.Finally, although the maxinum size of P. nontagui is approxim;tely
18 mn carapace length in both arcas, Mistakidis statcs that: "individuals
i~ of 16.0-18.0 mn carapace length, which were probably in the fourth yecar of

their lives, were very few". In the Wash population, pink shrimp which



occur in this size range are numerous and could well be I-group shrimp

(Fig. 4).
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Figure 1 Monthly landingsby weight of Pandalus montaguiat Boston (1945-59)
and King's Lynn (1960-70). 1 cwt = 50 kg approximately.




. cwl per boat-day . QY per_baat-day .| cwt_per boat-chy

1

..............................................................

—— e § e e+ s g e e
.

M- AL S OB e

v ¥ v

o™ N e

| kopeooq idd we | Adp-idoq ded RS | Aepjedq s M i | Rogtindq 1o md

U PO S

'

Sed M A

0
Figure 2 Catch per unit effort of Pandalus montagui in the Wash (1964-70).
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Figure 3 PlanktonproductioncyclesinareaD2, southern North Sea (Colebrook
and Robinson 1965) and mean temperature and salinity in the Wash
(Johnson 1970), compared with growth of 0-group pink shrimp.
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Figure 4 Carapace length-frequency of Pandalus montagui in the Wash
(1969-171).

Key: Above line, clear areas = males; black areas = transitionals;
Below line, clear areas = females; black areas = berried females.



