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." ; .. ' ,.',1 Summary

•

"
,The fishery: for pink shrimp Pandalus montagui in the \'1ash, on the

east'coast of'England, has becrt in cxistcnce for more than 100 years and

wasifirst,worked by vessels under sail. Currently about 20 full-time

boats trawl for shrimp on a daily basis from two .tidal ports. Thefishing
, ,

.~eason is not.year-round, but lasts from April to December in most years •

" ~,; In th~ iTinter:.the"majority of the stock leaves the inshore fishery during

,', the :peri~d \V'hen r'cmale shrimp are berricd, and thc ,implications of this
" .'• 't ~:.: ; 1,' I, '. .

.~migration ~rc discussed.

,;.;-, Mo~thly')andings. are presEmtcd for thc last 25 years and illustrate
. , ..' ,. '; .

,the' seasonal nature of thc fisherY'lls well as a sudden scrious decline in

~1~di~gS which occur~ed'.inthe earlY,1960s. Catch per unit effort, data are

av~ilable for the last seven years and these show the weight of shrimp

landed per boat-day over this period~.. ILand~ngs are normally. 1-5 cwt

(50-250 kg) per boat-day, but exceptionallythey approach 1 ton (1 000 kg)

per day.

,:::', 'The biology of f. montagui is summarized for the Hash fishery, and,'

comparisons are made with rospect to the publ{shedacco'~tof a pink sh~imp ,

• fishcry in ,~he Thnmes Estuary which is no longer commercially viable.
Introduct'ion' .,

, • 1..', ~.: '. ,1'-: .
'Thepink shrimp, Pandalus montagui,occurs along much of thc coast of

• • ••• _ •• f"~ - ' .. i j' "'~.' \, •

England und' Wales, and commercial fisheries have been in existcnce for at
'. .: ' • . .' )" .. ~ . I

'.least 100 years in three main areas: thc Thames Estu..1.ry and the liash on. , . . .,; ",

the, cast .coa~t, ~ ~dHorecambe Bny on thc north-uest coast. Of these areas~

only'tho~Wash at,prcsent supports a viablo fishory, since pink shrimp

stocks in theThames Estua~y und Morecambe Bay havo declincd to a very 101'1

level und are" no longer fi~?ed. Tch yenrs cgd' thc \'1ash fishcry also

suffcred a major decline in Inndings. Thc stock has shmm a considorable

improvemont sin~e that t~De, nlthough it hns'yet to approach the levels of

Inndings:.''at-Gin~d,iIl the paste
.J••••

iud
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The lInsn. fishery , _

The pink shrimp fishcry is conducted in u weIl defined aren, approxi~

'l..matoly 24 km long by 3"':'5 kn wide, in \mtcr depthn of 20-60 'm nnd on n mninly

hnrd substrate, ccmposed of grnvel and ouddy sand. The present shrinp fleet

numbers about' -20 vessels, nOQO of uhich hnve fished froQ the time when the

fishery wns worked under snil. Currently the vesnels are 12-17 0 in length

and pmvcred by .engines of 40:-100 hp. &lch .vessel, to\fS one heavy benm trntil

of 7-9 0 spread, with a ehnin groundrope along which are spaeed large wooden

rollern to tlinimize the eolleetion of rubbish. Cod-end mesh size iS,18-20 on

fully stretehed, and the cntire belly and eod-end of the net is protoeted by

heavy netting covers, fitted vrith ndditionnl rubber and plastie ehafers to

reduee net dnmnge.

Vessels work fram ~lO tidal hnrbours on a daily bnsis nnd noroully

conplete two or threo tows of l~ct hourn' durntion, towing with the tido, in ~

eachworking day. Before returning to'port, the day's enteh is sorted nnd

the'shrinps are cookod on bonrd~ Thore is no restrietion on tho sizo of

shrimp whieh ouy be lnnded, but tho euteh is sioved by hnnd to'romovc sonll

shrimp at times whcn thoy nre nbundant. Theso hnnd sioves are oade in a

, range of sizes, and those in eODDon uso hnve 0. oetrie spaeing of 4.9, 5.2

or 6'~ 2 DD; the sieve size depends, upon tho size of shrimps takan during

thc senson.

Although eoonoreial fish spoeicn oeeur seasonnlly in thcfishorY,

shrimp trawls nre towed slowly und the eapture of fish spceies is'usunlly

mininnl. lIowever, at the inshore end of the fishery, qunntities of juvenile

flntfish'may be tnken with tho shrinp.

Annunl und sousonal nbundnneo

CODDerei~l lnndings are nade ntthe ports of Boston und KingIs LYnn, 4It
and Fig. 1 illustratcs the pnttern of landings over thc Po.st ',25years.

Stntisties fron the najor port ,cf Boston (1945-1959)denonstrate tho

nnnual and seasonal ehnnges in nbundaneo, ineluding tho effeeton eODDereinl

fishing uhen the stock nigrnten offshore in \linter. ,Since 1960 Boston lnnd­

ings'aro not'nvnilnble in this forn,but King'lJ LYnn dntn arcndequate to
, ,

, ,
!i:

denönstrate thc suddondecline nnd subsequeht'rccovory to dute of,tho filJhery.

In 1961 total annuallandings for the port uere;1.5 cut (75 kg) whieh

ioprovcd to cxeeed 4 400 cut (220 000 kg) in 1970. :

enteh per unit effort mellt (50 kg) per bont-day isavailable for

'the lnst 7 years (Fig~ 2). Daily lundings are nornnlly of 1-5 e\'1t (50­

250 kg) per bont, but, execptionally, tho enteh of a single vessel nay

npproneh 1 ton (1 000 kg) for one dny Is fishing •



•
: :

llhen nonthly Inndings nnd cntch per unH cffort nre conpnred with

nonthly nean vnlucs for scnwntcr tenpernture und snlinity, it ispossible

to nnke,the genernl oboervntion thnt thc t. nontngui stock leaves the

, inohore fishery no "mtcr tenperaturc nnd salinity valuüS are ShO/fing dmm­

ward trend::r, and thnt usually thcy rC:::lain offshorc uhilc tenper~tures are

nininnl und' salinitics are Imiered in thc inshore ,'Tators. Houover, over

theseven-yeur p~riod (1964-70) for which conpletc, tonperature ani salinity

data are available for the fishery, tho onsot of nigration does not nppear

to bc nssociated with a pnrticularlevel of tenper~ture or salinity.

VariolID authorshave,discussed tho nigrntoryhabit of Pandalid und

other shrinp (Murie, 1903~ Kenp. 1910~ Mistakidio, 1957; Allen, 1966;

'Uollebnek, 1908; Scattergood, 1952; Horsted end Scidt J 1956; Hnynes nnd

Uigley,1969). Although there is general agreenent thnt aeasonnl nigra­

tions nay bc associntedwiththe requirenents of the breoding cycle, it

has been suggcsted that populations nay nigratc into nore fnvourable con­

ditions of tenpcraturc, salinity, wnve nction and food supply. In arecent

pnper, Johnson (1970) illuatrntes dnta fron Colcbrook and Robinson (1965)

uhich concern plankton production in the nestern hnlf of the southern North

Sen (Fig. 3). Fron these data it is appnrcnt that after shriop eggs are

hatched in March nnd April, dcvcloping larval and juvenile t. nontngui are

prcscnt when phytoplankton and later copepod production are reaching sea­

sonal peaks; thus the developnent end grouth of O-group shriop nay procecd

in;optinun fecding conditiona.

Subsequently,O-group shrinp are first tukcn by botton trawls in the

fiohery as unter tcnperntureo rench thcir annunl peak in Aucust. ';lhen

fennles return to the fiohery in the spring, very few ren~in in n bcrried

condition und i t io suggestcd thnt the scasonnl nigrntion fron the 1Jash

is conccrned with the breodinc cyclo, anu pnrticularly with thc survival·

und growth of the new year-class in optinun conditions of teuperature und

'food supply.

Biology

SanpIes of t. nontagui huve been takcn fron connercial catches,

exunined·for carupace lcngth-frcquency, 'sex differentiation, und cgg

carringe. In·the Wash the co~ercial pink shriop population uppeurs to be

coopooed nninly of tuo yenr-classes (Fig. 4). tho first year-class being

apparcnt in these supples fron Septenbcr. Thc life history of the spccies

nay bc sunnnrizcd as fellows. The ovarien oflarge nuturo fcoale~ begin

to dovelop during August nnd·thc first fenalos bogin ovipQsition in October.

The nunber ef bcrricdfenales incrcascs during Novcnber, and by Deccnbcr
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,.
most large females and a few O-group females are carrying eggs. The

majority of thc population migrates offshore in December or January during

most winters, and while.offshore, more of the O-group females producc broods

'of eggs, until almost all mature females 1rithin the size range 8~18 mm cara­

pace length are berried. Ilatching of eggs begins in March and continues

.through April, after uhich the population beginstor:e.turninshore.- O-group

shrimp grou rapidly and in most years are -first caught bycommercial 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. f. montagui is a protandrie 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 lfash appear to have a basically similarsize and year-class

structure, the Wash stock has been observed to differ in several rcspccts

from the published account of Thanes shrimp. Mistakidis reported finding

only one male with fully developcd secondary sex characters at a size

above 13 mm carapace length. In the Wach, males which show no external

signs oftransition to fomalos have been found up to a caranace lcngth of

16 mm in a population whose maximum size seldorn. exceeds 18 mm carapace

lcngth. In both areas, male shrimp may reach tr~nsitional stages by May

or June and most sex-change individuals occur during.the summer months.

Decreasing numbers are found later in thc year. Mistakidis records one

transitiom::.l individual o.s t11~te" vrhen i t occurrod in a Thames :Cstu~ry

samp~o in Deccmbor 1950 at a length of 14.4 mrn cnrapaco length., This

specimen posscssed a well-developed ovary, ovigerous setae o.nd a single

egg on one pleopod. In the ~nsh, trnnsitionals havebeen.rccorded over 4It
0. size range o~ 10.0~17.0 mm cara~~ce lcngth. Fron a sampIe tnken in

September. 1969, 3.2% were tr~nsitional individuals at sizcs. behlecn 14.0

o.nd 15.6 on carnpnce lcngth. Scvcn of these tr~nsitionals were sectioned

for histogicnl exanination and found to contain only soall quantities

(estimnted 5-157;) of developing ova, uhile the reoainder of the gonc.d still

consisted of degcncrnting oale cells. Subsequcntly, the November. 1969

snople contained 2% transitionnls nnd these were of 15.0-16.2 no carapnce

length. -.'

Finally, although the nnxinum size of R. nontngui is approxioately

; '18 mm carapace length in both areOos, IlJ:is.to.kidis s tates thnt: "individuals

of 16.0-18.0 on cnraPnce length, which were probably in the fourth yenr of

their lives, 1-vore very few". In thc Uash popula tion,. pink shrinp ilhich

4



•

occur in this size rnnge are nunorous nnd could uell bo l-group shrinp

(Fig. 4).
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Figure 1 Monthly landings by weight of Pandalus montagui at Boston (1945-59)
and King's Lynn (1960-70). 1 cwt = 50 kg approximately.
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Figure 4 Carapace length-frequcncy of Pandalus montagui in thc Wash
(1969-71) .

Kcy: Abovc Jinc, clear areas == males; black arcas == transitionals;
Below line, clear areas == fcmales; black areas == berricd fcmalcs.
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