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Introduction

Tho prosent paper is dealing with some of the first results from
thc invostigations on tho breeding of Norway Lobster in portugue~lva

tors. Until nOlv wo knew practically nothing about this matter;the li
ttle information availablo was coming from fishermen who always have
noticed that females Norway Lobsters begin to spawn in August or Sep
tember.

•

Material and methods

Since April 1962 observations have been made from snmples obtai
ned: a) from captures of a commercial trawling boatj b) at the fi~
market of Lisbon. Because of some difficulties in their :acquisition
noither of them were reprosentative of the total catches or of the s~

-ratio.

Thc carapace length was measured to the nearest millimeter and
grouped into classes of 3 mm; the carapace of the males 'was. ranged
from 23 to 77 mm. and the carapaco of the females from 23 to 62 mm.,
Length distribution of tho individuals from each sampie is expressed
in Tables I-V. All individuals have been examined in the frosh condi
tion and pieces of tho frontal lobes of the ovaries and of the cen
tral part of the testis have"been taken of and fixed in 10% formaline
in Bouin's or Gilson's fluid. Twenty five eggs were measured frome2C~

ovary and several histological sections have been made from a fmv ones.
Histological soctions were also obtainod from all testis. The pieces
were ombcding in paraffin and staincd in hemalum-eosin. All individucls

were found to bc mature.

Dovclopment stages of the ovary

Through the macroscopical observation of thc fresh ovaries mrl~

measuring of their fix~d eggst largest diameter, we were able to cla~

sify the ovaries according with the following stages:

I. Ovary transparent white, narrowand smooth; lateral wingsrons
picuousj eggs just visible to nillccd eye. Eggs size 0,05-0,45mm
mean size 0,24 mm.

II. Ovary opacous whitc, very narrow and smoothj lateral wings
conspicuous. Eggs size 0,05 - 0,65 mmj mean size 0,35.
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III. Ovary yellowish whito or green.ish whito, 'wido, with slight
eorrugations; latoral wings still visiblo.
Eggs longth 0,05 - 0,75 mmj moan size 0,45 mm.

IV. Ovary pale groen, bright yollow or orange, wido, with mar 
ked corrugationsj latoral wings hardlyvisible.
Eggs size 0,05 - 0,95 mm; moan size 0,55mm.

•

•

V. Ovary green, very widej eorrttgations all ovcr the ovarydd~
~ly on the ~rontal lobos whieh are vory l~~g~;' no lateral
wings visible~ Eggs sizo 0,05 - 1.05mmj mean size 0,68 mm.

VI. Ovary dark greon, ~o±-y 1ddo t strang cotrugtl.t:l.ons ovar thc
frontal lobes which are expanded and turnect backwardsjno la
teral wings visible. Eggs size 0,15-2,05mmjmoan size 1,09~

No rosorbing phase or resting stage was ~oundj all tho ovaries
oxamined showed woll visible oggs to naked eye and histological se~

tions confirm that oarlior ovarios had already woll devoloped eggst
Furthermore wo wero able to find ono ~omalo in the aet of spawningj
she was already borriod, but part of hor ovary was still dark green
with largo eggs, in stago VIj thc remaining of it havo boon passod
directly into stage I and was showing small whito eggs just visible
to nakcd eye. There is evidenee that thc oggs of the futuro genera
tion are alroady in maturativc dovolopmcnt when the spawning o~ tho
lant ge~Gration takos plaee.This fast naturativo dovclopoont of the
06~S stoe~:s,is possibly related with the relatively high tcmperatu
re of thc '\I1'a ter in portugue se coast.

Ue could never, find in litorature re~erences to bright yellow
or orange ovaries. Howevor, thoso,eolours woro rathor eommun among
thc fomalos of our matorial. Wo may think that tho ehromoprotoinro~

ponsible for the greon color of tho eggs, probably tho lobster's 0

verdin, might be also accountablo for the yelloli and orange eolors
o~ thc eggst In ~act, a solution of ovordin bocomos orango whon hc~

ted to 65 - 70° C., in presonco of neutral salts (Goodwin 1960). '

K~turativo dcvolopment of thc ovaries throughout tho year

Tho fig.l, shows the monthly perccntagos of'tho devolopmont sta
ges of tho ovary. In Juno and'July 1962 tho bulk of ovaries was in
stageVIj in August more than 50% of thom were still in stageVI,but
spawning had alroady begun, and eonsoquently, borried foma1es werG
found with thin white ovarios in stage I. In the following months
stages I und II woro obsorvod in moro than 50% of the females: in
September the bulk of tho ovaries was in stage Ij in Octobor booth
stagos werG found in about the' same proportions j in Novomber stage
II was in majority and, at last, in Deeomber all the whito ovarios
obscrved belonged to stage II. Stages III and IV beeumo ovidont in
January 1963 and thcy formed a rathor high pereentagcin Fobruary
and March, together with some white ovarios in stage II. In April,
the bulk of ovarie s lias re aehing stage s V and VI j in Hay und Juno
stago VI was dominant. Thon the ovarios boeamo quite mature and tho
future spawning will certuinly take plaee in August/September 1963.
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Development stages o~ the external eggs

The externa1 eggs show a rather great variabi1ity o~ aspects.
Thcy are dark green just a~ter spawning and then they become gra 
dua11y lighter, through light green to olive pink; just be~ore hat
ching th~y show a rather light pink color. Taking the lengtho~ the
eggs, their color, the absence or presence o~ embryo and its stage
o~ development (given hy the oasy rnoasurement o~ the thickness .o~
tho embryo' s eyes) we have tried to mako up a classi~ication af the
dcvolopment o~ the external eggs accordingto tho ~ollowing st~s.

Thickness o~

Eggst sizo embryo's eyes
Stages Eggst color mm mm

Hin•. }.1ax. Maan Min. Hax. Maan

•
A Dark green 1.05 1.55 1.34 no embryo

B Dark green 1.25 1.65 1.42 0.05 0.23 0.08

C' Light green 1.25 1.75 1.53 0.09 0.27 0.17-
D Olive pink 1.35 1.85 1.62 0.09 0~32 0.23

E Light pink l~35 2.05 1.66 0.14 0.41 ,0.27

Development o~ the external eggs throughout the year

Berried ~emales were not very common but they enab1e us to ~o

llow the development o~ their external eggs all over the year.

The number o~ berried ~ema1es with eggsin development stages
A toE is expressed, per month, in Table VI,together with the n~

bor o~ ~emales bearing ovaries in deve10pment stages I to VI, also
expressed per oonth.

As we have already meneionad be~oro, in June/July 1962 the m~
jority o~ the ~emales had,ovaries in stage VI and the spawning tock
plaee in ~olloldngAugust/September; we may rof'er it as "automn
spawning" because ~emales carry their egas throughout automn and
winter time.

The ~irst berried ~ema1es (exeept ono found in July) appeared
justin August/September and were hearing external dark green eggs
in stage A. In Oetober we were not able to find berried ~emalesbut

in November they appearod again and ~our of them still beared ex 
ternal eggs in stage A; however, a single specimen was a1readySm~
ing eggs in stage B. In Deeember, two berried ~emales were ~ound ,
bearing eggs in stage B. Since January 1963 stage A sharply deeroa
ses; 50% o~ the females were still bearing eggs in-development'sta
ge B while thc remaining o~ them lvere carrying eggs in stages Q. and
Q. In February all stages were found; stage B still important; st~
ges C and D in about the same proportions as in January; and f'or
tho first time stage E was appearing, pointing out the approach or
hatehing. Stage A also came out in a small pere,entage; it probably
means that there-is a secondary poriod of' spawning which shall be
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ref'ered an '~spring spaw~ing~' becmiso :females will carry thoir eggs
~hroughout spring and summer time. In March, stages Q and D,had di
sappeared but stage E was still :found~ Stages A and B :from "spring
spawnirig" were also V'isibla •. In April arid lvIay hatching had beeri al
ready acoomplished arid tlie two berried.:females observod were carrx
irig eggs respe6tivoly in stages A arid B. In Juno no berried :fama -
les wore :found. - -....,. ....

. ,The eggs :from i'automri spawn:l.ng ll are. carr:l.ed by the iecaloB
throüghoutautomn and winter: stage A dovelops, slowly, exteridingit
sel:f since August/September to November, but tho :followingstages
are shorter, each one lasting about one month. In February/March "
the eggs liad reached stage ~ arid the larvae were ready :for hatchmg.
Theref'ore, :females are carrying external eims over aperiod o:f 6 or
7 ~oriths. .

, ' ,The eggs f'rom '!spring spawning ll (Febrl.uiry/March) are carried
bY,thc f'ernal.es throughout spring and summer. If' their,deveJ.opment"
is not disturbed by thehigher water temperature o:f this periodo:f
the year, we may thirik that hatcliingo:r their J.arvae will. take pl~

00 6 or 7 months late,:, viz August/Soptember. .

Af'ter hatching :femaies genoralJ.Y cast, and then copulationean
'be accompl.ished under the so:ft~shelled condition, during April/Ju~
'l.y :for the "automn spawriing :females ll and during November/January
f'or tlie :fewer ,ispring spawning :fomalesll~

Correspondence between stages'of' devoiopment of' the ovaries and of'

the oxternal eggs.

..During September, October, November and December, just, a:fter
the ~'automn spawning~,f'ernales goriorally show their ovaries in sta
ges I and II; rneanwhile, berried f'emales are carry:Lng eggs in deve
lopment stages ß (September/November) arid in devolopment stage ~
(Docember).However, some f'eciril.es bearing ovaries in stages I ·and
II are not berried; i t probably moans that they have 'f'ailed to, ,be'
f'ertelised; and corisequontl.Y; the ovaries have been rosorbed(which
is doubtf'ul'because we could naver :find ovaries in rosorbing pha -
ses) or tlio eggs have beeri J.ost just a:fter spawning. '

I~ J anuary, Februriry arid March tlic r.iaj ority of' the ovaries woB
reaching stagesIII and IV, whilo tho bulk ci!' external eggs was~s
~ing into stages C, D and E. Hatchingtakes placoin February~h
generally bef'ore the ovaries have passed into stages V rindVI.Tho ~

ref'ore; stages I, II, III and IVo:fthe ovary davelopment generauy
occur under berriedcondition; A:fter,hatching !'emaJ.es usually cast
and oopulation may take ,place; ,moanwhile tlie ovaries ara passing
throughout stages V and VI; until thoy realizo again tho "automn
spawning" in August/September. The. eggs. of' tliis, recent spawning Will.
be oarriod byf'emales until February/March o:f thc ~ollowingyoar.

Tbe Undermericionod table will' better point out this brief' explana~
tion: ' , ,
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BREEDING CICLE OF "AUT01-1N SPAWNING FEMALES"

External eggs from not berried External eggs froc
first generation .females second generation.

A A A B CD CDE DE - - - - - A A A B CD CDE DE

I I I II II III III V V VI VI VI I I I II II III III

II III IV IV I II III IV IV

S 0 N D J F :H A H J J A S 0 N D J F M

hatcliing spa~ hatchingning

We have sorne good reasons to believe that the breeding cicle
of' the "spring spawning f'ernales", will show an identical seqtience.
However, wo have not suf'f'icient data to conf'irm this hypathesis.

Besides, there i8 probably na distiriction between automn and
spring spawning; females spawning in early spring are perhaps ad
vanced or retarded on the maturative developrnent of' their ovaries
as compared as those spawning in early automn. That is probably
the reason why berried females have been found all over the year
(FIGUEIREDO, 1963)~ ,

Sometimes the maturative development 01' the ovary proved to
be very fast; in fact, four females have been found with ovaries
in stage V, bearing external eggs in stages B, C, D arid E~The1ast

one was fourdin February~ just before hatching,-while her nearly
mature green ovary was shawing that spawning would certainly take
place in a delay 01' about four months, viz in 1-1ay. This fact sug
gest that Norway Lobsters fema1es from porttiguese waters are som~

times able to spawn twico in the same year.

Haturativo developrnent of' testis

Macroscopical observations 01' the testis have been also un 
dertaken but we soon realized that thoy furnished no elements to
mako up 0. classification 01' their maturative development. In con
sequonce, wo have tried a inicroscopical examinat'ion through the
study 01' sovoral histological soctions obtained 'allover the yea~

Presently we are still working on them, but some provisory concl~

sions can bo pointed out:

1. Histological soctions always revoaled mature testis 0.1
though thero was no possibility of' soparing them into different~

ges 01' dovelopment.

2. There is ovidonce that tho spercatogenesis may be accom
p1ishod all over the yoar, but two main periods are to be rega~
concerning its intonsity:a) one period of' great activity, exten
ding f'roc November to August, which is characterised by 0. great
number 01' germ colls in all phascs 01' their maturative process;
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b} other period eomprising only September and Oetober in whieh most
lobes o~ the testis are seen in a quite,evident desorganisation,but
in a ~ew ones, we ean state germ cells in ~ull activity.

This evidencc su~ests that males are generally ~e~le all ovar
the year, with a decreasing intensity in September/October,just af
ter the mainly period o~ spawning.

Summary

In this paper, we intend to make up classi~ications of the ma
turative development of the ovaries and of the external eggs in No~ "
way Lobster. Accordingly, these maturativo processes have baen fol~

lowed throughout the yoar; the bulk of the ovaries were foundto p~

from first stage of development, in August/September, to maturity ,
in August/September of the following yoar; then spawning takes pla-.
ce and external eggs are carried by the females over aperiod of a
bout 6 or 7 months,until hatching in February/March of the follow
ing year. Briefly,from the early maturities of the ovaries until
the hatching of the larvae, a delay of about one year and an h~is
to be expected. Males have been found to ba fertile all over~ year
with a decreasing intensity of their ~ertility in September/October
just ~ter the bulk o~ fema1es have accomp1ished thei~ spawning.

R E F E REN CES

FIGUEIREDO, M.J., 1963 Note sur In composition des Stocks de Lan 
goustines (NEPHROPS NORVEGICUS (L» do 1a cote portugai
se;' Contribution N! 43 du Comite de Mollusgues et Crus
taces du Conseil Internationa1pour llExp1oration dela
~.

GOODWIN, of Crustacea. Vo1.I (Met~bolism
101. "Academ Press New York
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TABLE I .. 1962

Samp1e 1 2 3 4 5 6
Date 17 Apr. 9 May 23 May 11 Jun~ 22 June 27 June
C1ass rf' ~ rf' ~ rr ~

((
~

(f
~

(( 2mm
23 .. .. .. .. .. .. .. .. .. .. .. ..
26 .. .. .. .. .. .. .. .. .. .. .. ..
29 1 .. .. .. 1 .. .. .. .. 1 .. ..
32 5 1 .. .. 1 .. .. .. 2 .. .. ..
35 3 8 2 1 3 7 - 2- 3 4 .. -
38 2 3 .. .. 1 5 - .. .. 2 .. ..
41 4 3 2 8 1 3 .. 4 1 3 .. -
44 8 7 3 7 1 2 - 1 .. .. .. 2
47 G 5 1 1 .. 1 1 - .. .. 3 5
50 3 .. .. .. .. .. .. .. .. .. 1 ..
53 .. .. .. .. .. .. 1 - .. .. 1 ..
56 .. .. .. .. .. - .. .. .. .. .. ..
59 .. .. - .. - .. .. .. .- .. .. ..
62 .. .. .. .. .. .. .. .. .. .. 1
65 .. .. .. .. .. .. .. .. .. .. .. ..
68 .. .. .. .. .. .. .. .. .. .. .. ..
71 .. .. .. .. .. .. .. .. .. .. .. ..
74 .. .. .. .. .. .. .. .. .. .. - ..
17 .. .. .. .. .. .. .. .. .. .. .. ..

Total 32 27 8 17 8 18 2 7 G 10 6 7

%ber.~ 0 0 0 0 0 0

TABlE 11 .. 1962

Samp1e 7 8 9 10 11 12 13 14-
Date 6 Ju1y ~ J~12 26 Ju1y 27 Ju1y 10 Al/g. .27 Aug. .11 Seltt. .19 sept•
C1ass ~ 2 rf' Q lf ~ cf ~ o ~ cf ~ o -~

mm
23 .. .. .. .. .. .. .. .. .. .. .. .. .. .. - ..
26 .. .. .. .. .. .. .. .. - .. .. .. .. .. .. .. -
29 .. .. .. .. .. .. .. .. .. .. .. .. .. 1 .. ..
32 .. .. .. .. .. .. .. .. 1 2 .. .. .. .. 1 ..
35 .. .. .. .. .. .. 1 .. 2 .. .. .. 3 2 r 1

~

38 2 1 .. .. 1 .. 1 .. 5 5 .. .. 1 3 1 1
41 1 2 1 2 1 4 1 2 .. 2 .. 1 4 - .. 1
44 5 3 .. 3 6 4 4 1 - .. 1 1 4 1 2 1
47 3 2 2 2 5 1 2 7 .. .. .. 2 .. .. .. ..
50 2 1 3 .. 2 - 2 .. .. .. .. 1 1 .. 2 ..
53 .. .. .. .. 2 .. .. .. .. .. .. .. .. - .. ..
56 .. .. .. .. .. .. .. .. .. .. 1 .. - .. .. ..
59 .. .. .. .. .. .. .. .. .. - .. .. .. .. .. ..
62 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
65 .. .. .. - .. .. .. .. .. .. - .. .. .. .. ..
68 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
71 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
74 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
77 , .. .. .. .. .. .. .. .. .. .. .. .. .. .. ....

Total 13 9 G :] 17 9 11 10 8 9 2 5 13 7 7 4

%ber.~ 0 0 11.1 0 0 40.0 57.1 50.0



TAßlE 111 " 1962

Sample 15 16 17 18 19 20 21 22
Date 160et. 23 Od. 3 Nov. 13 Nov. 24 Nov. 29 Nov 4 Dec. 13 Dec.
C1ass tt ~ 0" ~ lf ~. lf' ~

(( 9- 0 .~ ((
~.

cf
~

mm.
23 .. - · .. · - - - . - · · .. . .. 1
26 .. 1 · - .. - · .

.. - - - .. - - 1 1
29 2 3 · - 1 . 3 3 - . - - · .. 3 3
32 7 3 .. .. 3 4 5 4 .. .. 1 1 .. .. 3 , ..
35 12 4 .. - 7 1 9 1 - - .. 1 .. - 3 '2
38 19 4 .. - 8 - 10 .. .. .. .. .. 1 .. 3 ..
41 10 ·2 - - 3 - 4 - - - - - 1 - 1 ..
44 1 - - - .. - 1 - 4 - 1 - 4 1 " ..
47 .. - - - - .. 1 - 2 - - .. 4 - 1 2
50 - .. - - - - .. - 3 - - - - - 2 ..
53 .. .. - - .. .. - - .. .. .. .. .. .. 1 ..
55 .. .. .. - .. - .. - . . .. · · .. . .
59 - .. .. .. - - .. · .. .. - · .. .. .. .
62 .. . - - - . - · - - - .. · .. .. ..
65 .. . · . .. - .. · 1 - 1 · .. .. 1 ..
68 " ;. 1 .. - - - .. - - - · .. .. .. ..
71 .. .. 3 - .. - · · - .. · .. .. .. .. "
74 - .. - - · - · - - - · · .. .. 1 ..
77 .. .. .. . - - · .. - .. .. · " " .. "

Total 51 17 4 - 22 5 33 8 10 .. 3 2 10 . 1 20 . 9

%ber •.2- 0 .. 0 37.5 .. 100.0 100.0 11.1

TAßlE IV - 1963

Samp1e 23 24 25 26 27 28 29 30 31
Date 15 Jan. 22 Jan. 3 Feb. 8 Feb. 18 Feb. 7 Mar. 19 Mar. 29 Mar. 29 ~lar.

Class er ~ 0" ~
(J'T

~ 0" ~ 0 ~
(

~ rr ~ d" ~
(

~
mm.
23 1 1 .. .. .. .. .. .. .. .. .. .. - .. .. .. .. ..
"r 1..- - .. .. - - .. - .. .. .. .. .. .. .. .. " "-v

29 4 3 .. - .. 1 .. 4 1 - .. 1 .. .. .. .. .. 1
32 2 4 .. 3 · .. .. 13 2 - .. 4 1 .. .. 2 3 3
35 4 3 1 3 .. · .. 12 2 . .. 3 1 .. ;,; 3 3 4
38 1 .. .. 3 .. 1 1 12 4 .. 1 ,9 ·4 .. .. 2 3 3
41 2 .. .. 1 .. 3 1 5 5 .. .. 3 2 .. 1 1 3 2
4't 3 1 .. 1 1 6 - 2 .. - - 2 2 .. .. 2 3 2
47 1 .. .. 1 .. 4 .. - .. - .. .. .. .. .. 2 4 ..
5Q .. .. 1 1 · 1 .. - · - - - - .. 2 2 4 ..
53 1 .. 1 1 · - - .. - . - - . .. 1 .. .. ..
~6 .. .. 1 .. - 3 - - .. - .. - 2 .. 1 .. .. ..
~g .. .. 2 .. 2 - .. " - - - - 1 .. 1 .. .. ..
62 - .. .. .. .. 1 .. .. · .. - .. .. .. 1 .. .. ..
65 .. .. .. " - - - - - - - .. .. .. - - .. ..
68 .. .. " .. 1 - .. - .. .. - - - .. .. .. .. ..
71 .. .. .. .. - .. - - - - - .. - .. .. " " ..
74 .. - .. .. - .. - - - - - .. - .. - .. " ..
77 .. .. .. .. 1 .. - .. " - - - - .. " .. .. ..-

Total 19 12 6 H 5 20 2 49 H - 1 22 13 .. 7 .14 23 15

%ber.g 33.3 50.0 65.0 46.9 - 9.1 .. 28.6 0
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TAßLE V- 1963

Samp1e 32 33 34 35 36 31 38
Date 15 Apr. 22 Apr. 4 May 7 May 4 June 12 June 20 June
C1ass rf ~ rf -9-

(f
~ <r' ~ ff' 9- 0" ~

()
~mm.

23 .. - - - · · · - · - · - - ·
26 .. . - - - · - - - - - - . ·
29 - - - - - - .. .. - . · . .. ..
32 .. 1 . · · - · · - 2 1 10 .. 1
35 .. 2 2 - - - 3 .. · 1 4 6 1 1
38 .. 5 3 · .. 5 7 .. .. 2 4 1 2 1
41 .. 3 7 .. .. 8 5 .. - 2 .. 1 2 2
44 .. 4 3 .. · 4 1 .. - 1 1 1 .. 2
47 .. 2 1 - - · · · · . - - 2 •50 .. .. .. .. · · - - - .. · . 1 ..
53 .. 1 .. · · · · · · - - - - ..
56 .. . .. · .. · - - - - - .. .. ..
59 .. .. .. - - - - - 2 - .. - 2 ..
62 .. .. - - .. .. .. - .. .. .. - .. ..
65 .. .. .. .. - - .. - 1 - .. - .. ..
68 .. .. .. - - .. .. .. .. .. .. .. .. ..
71 .. .. .. .. .. .. .. .. .. - .. .. .. ..
74 .. .. .. .. .. .. .. - - .. .. .. .. ..
77 .. .. .. .. .. .. .. .. .. .. .. .. .. ..

Total .. 18 16 .. .. 17 16 .. 3 8 10 19 10 10

%Ber.~ 5.6 .. 5.9 .. 0 0 0

TAßLE VI

NUMßER PER MONTH OF DEVELOPMENT STAGES OF OVARIES (I to VI)

ANO OF EXTERNAL E66S (A to [)
I

J 11 III IV V VI A ß C 0 E

1962
April - - 2 1 6 18 - .. .. .. ..
May .. .. .. 6 6 6 .. .. .. .. ..
June - .. 1 2 2 19 .. .. .. .. ..
July 1 .. .. .. 1 28 1 .. .. .. ..
Aug. 5 .. .. 1 .. 7 2 - .. .. ..
Sept. 1 1 2 - .. 1 6 .. .. .. ..
Od. S S 1 1 1 2 .. .. .. .. ..
Nov. 1 11 2 .. 1 .. 4 1 .. .. ..
Dec. .. 7 .. .. 1 2 .. 2 .. .. ..
1963
Jan~ .. 10 10 2 1 .. .. 5 2 3 ..
Feb. S 29 16 14 4 1 4 9 1 11 3
March 1 10 14 10 13 3 1 2 .. .. 2
April 1 .. 1 1 6 9 1 .. .. .. ..
May 1 .. 1 .. 2 13 .. 1 .. .. ..
June 3 .. .. 1 6 27 .. .. .. .. ..


