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Introduction

A preliminary report on tho maturity stages of tho ovaries of Nor~~y lobsters
ta.ken fran the Firth of Forth in September 1959 v~s givon by Thomas, 1960. Tho
proscnt rosults ara from investigations oxtending thc work in the Forth and in other
cow~lGrcial lJon"~y lobster fishing are~s. Tho werk is part ef thc invostiGations into
tho bieloßY and fishery for this spccies, which hasasslliilod considorablo economic
inportanco in Scotland, undortaken at tho I.1arino Lubord.tory, ,t'\bcrdoen,

,
Tho gonerolls holp of !.Ir. W.B. Hall in

dotcrminations is gratofully aoknoTIledgcd.

Katerial and ~othods

thc statistical troat~ont of the fecundity
, i
,

sampling
Sampling

/
During Juno-AuGust 1961 the fishory research ship "Scotia", using un ottor trawl

.vith smull mosh attuchmont, colloctod UorvlUY lobstors from. tho Fi rth of Forth, Horay
Firth, !Jorth Minch, South EIinch a.nd the Firth of Clydo, theso being the m:ljor
co~~orciQlly oxploited NorTIuy lobstor grounds in Scotland. In tho Moray Firth
was ur.dortaken on throo occasions, during June, July and Jlugust rospuctively.
in tho other arcas ~~s confinod to tho middle of July.

I•

F8~ule Iforr.uy lobstcrs vroro noasurod, takinc the carapuco length in mm. A noto
vns made of those individuals currying sper~~tophorcs and urecord as to tho condition
of tho animal, soft-hard, berried/non-borriod.

A noto vms m~do as to thü colour und stute of dcvolopxont of thc oggs of females
currying spuvm. In addition the ovarioc were cxaminod in thc frcsh conditicn und
classified intofive stn.gcs according to thoir uppeurClncc as follo-\\"s:-

o Ovary uttcnuutod, smooth. Latoral ~~nss druvm cut in ncmbrClnoous points; soft,
doos not break oasily. Right und loft lobes sCFurate casily. No oggs visible to
nukcd oyc. Colour trD.nslucont i'ihito •

Ovary filling out, still s:;looth 1;.~th In.torc.l wings appcuring us fluttcnod
projoctions. Right and loft lobos s~parate lass cusily than in stugo ~ soft.
Colour grcy to pule yollow. ,{oiGht of individual egGs 0.14 Eg.

11 Further oxpansion of ovary ospocic.lly ut untorior ends. SliGht corrugations
appoaring. Eggs just visible to nukod oyo. Soft, colour yolloi'nsh. Weight
of individual eggs 0.15-0.29 m~.

Decidod lateral extension. Ovury
Colour pulo greon. ~oight of

ExPL\llsi on cuusing corrugutions all over oV<lry.
firn tl.nd tho t\"ro lobes do not sopr.:.rato cl..~si1y.

individual eggs 0.30-0.54 rog.

IV Ovury very swollen with untorior enus pushine forvmrd und reaohing to back of
eye-sockot. Ovary hc..rd und doos not break eusil;y. Colour green. ,icicht 01'
individual egbs 0.55-0.81 ng.

III

turninG im...ards.
Colour dark green.

Antorior emds of ovary ver;/ swollon and fully oxpanded und
Htwd and brittlo o.nd difficult to rommro .,nthout breuking.
\iloight of individu'_tl eggs ::~~ 0.85 GG.

In addition s::wplos of mature fOY:1alos, froLl tho above five ttreas ~ "lOre preservcd
in 4i~ forn.alin. Theso, tOGcthor ....n th a SLL.r:1plü colloctod off the 08.st of Shetland ~ v..-ere
usod in fecundity dcterminQtions. Tho wholo ovary";c.s dissocted out thon ....;oighod. TViO
portion::>, together representing botwoon ona-quartor and one-half of the wholo oV:.J.ry,
TIero broken off und weighod. Tho aggs in these portions were thon counted and from
this a calculation mudc of the total number of eGGs. Atout 20 0Gg counts of whelo
ovaries werG Llude as 0. check on tho v<.J.lidity of this methode JU'ter spm-ming tho oggs
bocomo attachod to tho ploopods of the fcrealo. For compurison ~nth egg counts of thc
ovary counts were also made of tho spavm.
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Results

The stuges of the developr:lent of thc ovary in r.:ature lrorvruy lobsters - that is
those carrying sper~utophoros - is sho,,rn for the Noray Firth durinb June, July und
August in Table 1, page 4.. In June 28~ were in stage 111. The corresponding
percentage in July ~~s 13% D.r~ in August 8~ when thc pcrcentages in more advanced
stages of developmont \~ero correspondingly increascd. This change rcflects the
devclop:lent in tho oVD.ries ovcr the period. Of thc fcmales sD.ri:pled during Juno, only
23% were at stage V of.ovary dcvoloF:ent as opposcd to 46 und 17% during July,August
respectively. Ho~ever, in August a proportion of oarly spa~TIGrs .rlll have bcco~c

berried und have left tho catchable stocks, consoquentl;)r roducin~ thc porcentage cf
stage V~ 90;; of the r.:ature feriales 0xuI:lined in Junc carried ovarics of stages 111 to
V und, having regard to thc rates cf dovelop:::"ent of tho ovo.ry shovm by thc comparison
of sD.r.:plmtakon during June, July und A~ßust, it is rcaGonablc to suppose that ut leust
this porcentage of fOF..ales ...·Till spavm bofore the end of the follovdng October, at which
time fe::;alos largely disuppeur fro:rr the co.tch~ Tho evidence sugGests thut, in this
urea at least, mature fe~ale Non,~y lobstors spann annually.

The stages of ovary develop~ent of mature fenale Norw~y lobstors from thc Firth
01' Forth, the Horth Hinch u.nd the South l.':ineh rospoctivol~r durinG July 1~6l are shown
in T-::.bles 2 o.nd -1. page 5. Jüthoubh the Firth oi' Forth shows th.. highest percent<:\ge
of fenales in stage V 01' ovary deve10pment and correspondinGly thG 10vrost in stuge 111,
the differences betwoon the areus are not such us to sUbbest o.ny naterial difforoncos
in the development und main spu~~llng season. Fron 0.11 areus 69 females, carryinG
sper~atophoros, ware in 0. soft condition. Of this total 33% were ut ovary dcvclop~ont

stage 11, 32;1, at stage III und 25/~ at stago IV. Since the fenule nor..,~y lobster casts
shortly o.fter ho.tching 01' tho egga, it ~culd o.ppoar thut tho oarly stages 01' ovury
:rr.aturity from stago 0 at the time of spa".vning to around stuge III ut tho time of
hatehing, oceur during the borriod condition. Tho peuk hutehing period uround Scotlund
is April/l.hy (Thomas, 1954). This evidonce confirms tho conclusion tho.t muturo femula
lJorvray lobstcrs around Scotland SPUV.'1l unnually.

Tho percentago of thc cutch of fenale llor~uy lobstcrs in the runge of carapaco
length 16-35 n4, which ara mature, as indicutcd by tho presence of spormatophoros, is
sho~TI in T~ble 5, page 6.

At about 23 nä curapacc lcngth 50fo of f0male ~or"~y lobstors are r.:aturo whilst
virtually thc wholc population of 29 ~ curapuco longth and over ure mature. 01' the
smallcst mature sizos. carupacc longth 22-24 m~, the majority of for.:ales carrying
spermutophoros ware in stugos IVor V of ovary dcvolopmcnt, Tuble 5. Of 43 individu~l1s

found not co.rrying spermatophoros 37 i'mre at matltrity stago O. The rcmainder würe at
ovury stage I. ~o individual up to 35 rr~ co.rapace longth und not boaring spürmatophores
w~s found ~~th an ovo.ry in dc~olopment stago moro advanced thun I. ·The duta for ti1e
.four u.reClS sho\\'ll in To.blo 5 are closoly similur und suggest tho.t thoso chaructoristics
ure uniform throughout the stocks nround Scotlund (excluding tho Firth of Forth).

Tho rolu.tionship botVloon carapo.co leng;th and the nur.;ber oi' cggs in tho ovury of
mature fcrr.ulos is ShOVlU in Figure 1 •

Ta.blo VI g:ives the rogression oquations for swnples froF.. individual urease
Further analysen of these samplcs shovrod thut the slopes of these equ..ctions nr<.; not
significantly differont (i.e. on 0. logo.ritlTIric scale thc five linos can be rogarded as
bei' ,p~rallel). This COr:lI:lon slope is b = 2.350. Tho distnncos between the lin0s,
howovor, ure significo.nt1y different (P<O.OOl). Of the follovrlng areas those which
uro not significuntly different fronl ouch other, are undarlined.

Firth of ClydQ Tho Minoh E. Shctlund 1Ioray Firth Firth of Forth

Although upparently "undUl:<a,gcd!l spccimenn only Ylc)re usod Gsti:rr.n.tion of tho nu.:i:bor
of cggs carricd by Norvray lobntcrs in SFU...7r. nho';;G 0. somov:ha,t 1m'for o.vora[';~) tho.n thc
estimc.tas bused on thc nunber of eggs in thc ovo.ries. I.Tost probubly, this is due to
oggs huving beGn brushod off by thc fishing operations since exumination of tho ovurics
of ncwly spa.mod Norw~y lobstors indicutes a co~pleto cxtrunion of thc oggs. Focundity
determi~tions bo.sod on counts of the nw~bcr of eggs in tho ovary would soom to bo more
reliable th:ln egg counts of the spavlU.
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Table 6. Tho regrossion oquations for tho relationship betvreen the number of

OßßS in tho ov~ry and carapace length in mm for mature female

HOrVf[LY lobsters from stated arons in Scotland /lnd overall

Fi rth of Forth F 0.803 L2 •267

Horny Firth F 0.408 L2 •45O

Hinch F 0.808 L2 • 204

Firth of Clyde F 0.353 L2 •423

Shetlo.nd F 0.128 L2 •758

Overall F = 0.526 L2•35O

Fomalo Norwuy lobsters collected fr~~ the five major co~~crcinlly exploitcd
Norv~y lobster grounds around Scotlnnd, durine Juno~illgust, 1961, wero oxn.mined for
ovary condition. On thc basis of tho statc of dovolop,-\Cnt of thc oggs o.nd tho colour
of thc ovary, tho lattor w~s classified, according to its staGo of dovolopmont, into
ono of 0. serios of five groups. TJete ,VüS made o.S to the condition of the anhmal;
soft/hard; berried/non-borrios; ....i.th/wi thout sporrrutophoros.

Of tho maturo femalos (those carryinc; sper~atophores) at least 90% woro in an
advaneed stage of ovary dovolopment suggesting that a.t least this poreontage uerü
duo to spn:..m beforo thc Gnd of the follüwinc; Oetobor, a.t '.vhich tLno foma.los lare;oly
dis~ppoa.r from the eatch.

Of all naturo fo~alos 'Nith soft sholls, na;;,oly these recontl:'l cast, 331~ "',BrE) a.t
ovary dovcloprront stage 11, 32% at ovary developmont stage 111 and 35% at ovary
devclopment stage IV. Sinee tho fama.le Nor~uy lobstor easts shortly after hatehing
of the oggs, it vfould appoar tho.t matur0 fcrnc.lc Norl"fay lobsters ü.round Scotland
spa.vm a.n11ually.

About 50;~ of for.:.a10 Norway lobsters of 23 mrn carapaee longth were :matura.
Sizcs at first ~aturity and tho sc~sons of spa~TIing and hutehing ~oro closcly similar
throuGhout tho areas invostigatcd.

~ Eßg counts ~ere made of ova.rios from femule Norvmy lobstors of various sizes
und from tho principal fi shirl[; ara/lS around Scotbnd. T11e focundity of tho Uorvr~y

lobstcrs froN the various uraas difforod significant1y. Tho lowest lovel of feeundity
occurred on tho south-wust, thü nunber of og[S ineroasing on tho grounds to the north
and cast being highest in the Firth of Forth. Taking Scotland as a wholc, the nature
foma1c Norv~y lobster of 35 ~~ carapaco 1ength produces on tho averuge about 2.200 eggs
annua.lly.
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Tub10 1. Thc porcentage of total famula Norway lobsters, currying

spermatophorcs, in stages 0 to V of ovary dGvo1opmGn~for euch

carapace lcngth group (~) and overall occurring in thc Moray

Firth - A during 20-30 Juno, B - 22-24 July and C - 16-18 August

1961 rcspectivc1y.
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Tnb1e 5. Tho porcentage of the total number of fama1e Norway lobsters
in each 1 mm carapace length group, between 16-35 mID, carrying
spermatophores and in stages O-V of ovury development from
material co11ected during mid-July 1961 in stated fishin~

areas und overall.
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• Figure 1. The rc1ationship betvreen carapace length and
number of eggs in the ovaries of mAture fema1a
No~uy lobsters, shown for stated areas in
Scotland.


