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Introduction

The present paper is dealing with some of the first results from
the investigations on the breeding of Norway Lobster in portugues wa-
ters, Until now we knew practically nothing about this matterj;the 1li-
ttle information available was coming from fishermen who always have
noticed that females Norway Lobsters begin to spawn in August or Sep-
tember,

Material and methods

3

Since April 1962 obscervations have been made from samples obtai-
ned: a) from captures of a commercial trawling boat; b) at the fishing
market of Lisbon, Because of some difficulties in their :acquisition
neither of them were representative of the total catches or of the sex
-ratio,

The carapace length was measured to the nearest millimeter and
grouped into classces of 3 mm; the carapace of the males ‘was. ranged
from 23 to 77 mm. and the carapace of the females from 23 to 62 mm, ,
Length distribution of the individuals from cach sample is expressed
in Tables I-V, All individuals have been examined in the fresh condi-
tion and pieces of the 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 fromeach

ovary and several histological sections have been made from a few ones,

Histological sections were also obtained from all testis. The picces
were cmbeding in paraffin and stained in hemalum-eosin, All individusls
were found to be mature,

Development stages of the ovary

Through thc macroscopical observation of the fresh ovaries and the
measuring of their fixed eggs' largest diameter, we were able to clas
sify the ovaries according with the following stages:

I. Ovary transparent white, mnarrow and smooth; lateral wings cons
picuous; eggs just visible to naked eye, Eggs size 0,05-0, h)mn
mean size 0,24 mm,

IT, Ovary opacous white, very narrow and smooth; lateral wings
conspicuous, Eggs size 0,05 - 0,65 mm; mean size 0,35,
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IITI, Ovary ycllowish white or greenvlsh white, wide, with slight
corrugations; lateral wings still visible,
Eggs length 0,05 - 0,75 mm; mean size 0,45 mm,

IV, Ovary pale green, bright yellow or orange, wide, with mar -
: ked corrugations; lateral wings hardly wvisible,
Egps size 0,05 - 0 95 mm; mean size O 55mm.

V. Ovary green, very w1de- corrugations all over the ovary die
fly on the frontal lobes which are very large; no lateral
wings v151ble. Eggs size O, 05 - 1,05mm; mean size 0,68 mm,

VI, Ovary dark grecn, very wide} strong dorrugationk over the
" frontal lobes which are expanded and turned backwards;no la
teral wings visible, Eggs size 0,15-2,05mm;mcan size l 09mm,

Ne resorbing phase or resting stage was found; all the ovaries
examined showed well visible eggs to naked eye and histological segc
tions confirm that ecarlier ovaries had already well developed eggs.,
Furthermore we were able to find one female in the act of spawning;
she was already berried, but part of her ovary was still dark green
with large eggs, in stage VI; the remaining of it have been passed
directly into stage I and was showing small white cggs just visible
to naked cye, There is evidence that the eggs of the future gencra-
tion are already in maturative development when the spawning of tho
last goeneration takes place.This fast maturative developricnt of the

ezzgs stoclis,is possibly related with the relatively high temperatu-
re of_ the water in portugucse coast,
Ve could never find in literature references to bright yvellow

or orange ovaries, However, thesc colours were rather commun among
the females of our material. We may think that the chromoproteinres
ponsible for the green color of the eggs, probably the lobster's o-
verdin, might be also accountable for the yellow and orange colors
off the eggs. In fact, a solution of overdin becomes orange when hea
ted to 65 -~ 70 C., in presence of neutral salts (Goodwin 1960),

Maturative development of the ovaries throughout the vear

The fig.l, shows the monthly percentages of the development sta
ges of the ovary, In Junc and July 1962 the bulk of ovaries was in
stage VI; in August more than 50% of them were still in stage VI, but
spawning had alrecady begun, and consequently, berried females wereo
found with thin white ovaries in stage I, In the following months
stages I and II were observed in more than 50% of the females: in
September the bulk of the ovaries was in stage I; in October booth
stages were found in about the same proportions; in November stage
IT was in majority and, at last, in December all the white ovarics
obscrved belonged to stage II, Stages III and IV became cvident in
January 1963 and they formed a rather high percentage -in February
and March, together with some white ovaries in stage II, In April,
the bulk of ovaries was reaching stages V and VI; in May and Junc
stage VI was dominant, Then the ovaries became quite mature and the
future spawning will certainly take place in August/Scptember 1963,
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Fig.1 - Monthly percentages of the development stages of the ovaries
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Development stages of the external eggs

The external eggs show a rather great variability of aspects.
They are dark green just after spawning and then they become gra -
dually lighter, through light green to olive pink; just before hat
ching they show a rather light pink color, Taking the lengthof the
eggs; their color, the absence or presence of embryo and its stage
of development (glven by the casy measurement of the thickness of
the embryo's eyes) we have tried to make up a classification of the
development of the external ceggs according to the following stages,

Thickness of

 Eggs' size embryo's eyes
Stages Eggs' color ' mm mm
Min, . Max, Mecan Min, Max, Mean

Dark green 1,05 1.55 1;3& no emb;yo
Dark green | 1,25 1.65 1,42 0,05 0.23 0,08
Light green | 1:25 | 1,75 | 1.53 | 0,09 | 0.27 | 0.17
Olive pink 1.35 | 1.85 | 1.62 | 0,09 | 0.32 | 0.23
Light pink 1.35 2,05 | 1.66 | o.,14 | o0.41 | 0.27

g 1ol lu >

Deﬁelopment of the external eggs throughout the year

_ Berried females were not very common but they enable us to fo
liow the development of their external eggs all over the year.

- The number of berried females with eggs in development stages
A to E is expressed, per month, in Table VI'together with the num
bexr of females bearing ovaries in development stages I to VI, also
expressed per nonth, ’

As we have alrcady mencioned before, in June/July 1962 the ma
jority of the females had. ovaries in stage VI and the spawning todc
place in following August/September we may refer it as "“automn

spawning" because females carry their eggs throughout automn and
winter time, : ‘

The first borried females (eycept one found in July) appeared
just in August/September and were bearing external dark green eggs

-in stage A. In October we were not able to find berried femaleshut

in November they appeared again and four of them still beared ex -
ternal eggs in stage A; however, a 51ngle specimen was already show
ing eggs in stage B, In December, two berried females were found ,
bearing eggs in stage B. Since January 1963 stage A 'sharply decrea
ses; 50% of the females were still bearing eggs in development sta
ge B while the remaining of them were carrying eggs in stages()and
D. In February all stages werc found; stage B still important; sta
ges C and D in about the same proportlons as in January; and for

the first time stage E was appearing, pointing out the approach of
hatching, Stage A also came out in a small percentage° it probably
means that there is a secondary period of spawning which shall be



refered as "spring spawning" because females will carry their eges

‘throughout spring and summer time, In March, stages C and D ‘had di

sappeared but stage E was still found. Stages A and B from "spring
spawning" were also visible; In April and May hatching had been al
ready acoomplished and the two berried females observed were oarry
ing eggs respectively in stages A and B In June no berried fema =~
les were found,

. The eggs from “"automn spawning" are carried by the fcmalos
throughout ‘automn and winter: stage A develops slowly, extendingit
self since August/September to November, but the following :stages
are shorter, each one lasting about one month. In February/March
the eggs had reached stage E and the 1arvae were ready for hatchmg
Therefore, females are carrying external eggs over a period of6 or
7 months; ‘

The eggs from "spring spawning" (February/March) are carried
by the females throughout spring and summer, If their development
is not disturbed by the higher water temperature of this period of
the year, we may think that hatching of their larvae will take pla
ce 6 or 7 months later, viz August/Soptember.

After hatching females genorally cast, and then copulationcnn

Qbe accOmplished under the soft-shelled condition, during April/Ju-
ly for the “automn spawning females" and during November/January ’

for the fewer "spring spawning females";

Correspondence between stames of development of the ovaries and of

the external eggs,

During September,,October November and December, just after
the "automn spawning" females genorally show their ovaries in sta-
ges I and II; meanwhile, berried females are carrying eggs in deve
lopment stages A (September/November) and in development stage ,Q;
(December). However; somo females bearing ovaries in stages I -and
II are not berried; it probably means that they have failed to be
fertelised, and consequently, the ovaries have been resorbed(which
is doubtful because we could never find ovaries in resorbing pha -
ses) or the eggs have been lost just after spawning.,

In January, rebruary and March the maJority of the ovariesmms
reaohing stages III and IV, while the bulk of external eggs waspas
sing into stages C, D and E. Hatching takes place in Februarymenh
generally before the ovarics have passed into stages V andVI, The . <
refore; stages I, II, ITIT and IV of the ovary development generaﬂy

occur under berried condition; After hatching females usually cast

and copulation may take place; meanwhile the ovaries are. passing
throughout stages V and VI, until they realize again the "automn
spawning" in August/September. The eggs of this recent spawninawﬂl_
be oarried by . females until February/Maroh of the follOWing year,
The undermencioned table will better point out this brief explana-
tionr



BREEDING CICLE OF "AUTOMN SPAWNING FEMALES"

External eggs from not berried External eggs fronm
first generation ‘females second generation,
A{A|A |B|cD |CDE {DE |-|-|-]|-]|-|a|a|Aa |B|cD [CDE |DE

x|z |xxlzx |z | 2xxlv | v {vI|vI|vijz |z | T [IT|IT |IIX |ZIIX
‘ II| |III|{IV |IV I IT III|IV | IV

slo|x |p|J |[F M [A|lM]|J|J[a|s|o|N]|D|J |F M

spaw

: hatching
ning

hatching

We have sone good reasons to believe‘that the breeding eicle
of the "spring spawning females", will show an identical Sequence;
However, we have not sufficient data to confirm this hypothesis,

Besides, there is probably no distinction betweéen automn and
spring spawning; females spawning in early spring are perhaps ad-
vanced or retarded on the maturative development 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 of 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 and E,Thelast
one was founiin February, just before hatching, while her nearly
mature green ovary was showing that spawning would certainly take
place in a delay of about four months, viz in May, This fact sug-
gest that Norway Lobsters females from portuguese waters are some
times able to spawn twice in the same year,

Maturative development of testis

- Macroscopical observations of the testis have been also un -
dertaken but we soon realized that they furnished no elements to
make up a classification of their maturative development. In con-
sequence, we have tried a microscopical examinatlon through the
study of several histological scctions obtained ‘all over the year,
Presently we are still working on them, but some provisory conclu
sions can be pointed out:

1. Histological sections always revealed mature testis al-
though there was no possibility of separing them into differentsk
ges of development,

2. There is evidence that the spermatogene51s may be accom-
plished all over the year, but two main periods are to be regardad
concerning its dintensity: a) one period of great actiV1ty, exten-

ding from November to August, which is characterised by a great
number of germ cells in all phases of their maturative process;



b) other period comprising only September and October in which most
lobes of the testis are seen in a quite evident desorganisation but
in a few ones, we can state germ cells in full activity.

This evidence sufests that males are generally ferlile all over
the year, with a decreasing intensity in September/October,Just af -
ter the mainly period of spawning.

Summarx

In this paper, we intend to make up classifications of the ma-
turative development of the ovaries and of the external eggs in Nor -
way Lobster, Accordingly, these maturative processes have been fol—
lowed throughout the year; the bulk of the ovaries were foundto pass
from first stage of development, in August/September, to maturity ,
in August/Septenber of the following year; then spawning takes pla-
ce and external eggs are carried by the females over a period 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 half is
to be expected, Males have been found to be fertile all over the year

with a decreasing intensity of their fertility in September/October
just after the bulk of females have accomplished their spawning.
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TABLE 1 - 1962

Sample ] 2 K| 4 5 6

Date | 17 Aprs | O May | 23 May | 11 June | 22 June | 27 June

Cass | 07 9 | € Q|0 gf0 g 01T

nn

23 - - S T I - - -

26 - - - a e - - - - - -

29 1 - - =11l -]« - - 1 - -

32 5 1 - -1 -} - - 2 - -~ -

35 3 8 2 113 11- 213 & - -

38 2 3 - -1 51~ - - 2 - -

5 4 3 2 811 3}~ & 1 3 - -

b4 8 1 3 711 21~ 1 - - - 2

k7 6 5 1 11- 111 - - - 3 5

50 3 - e EC T e - - 1 -

53 - - - ol a1 - - .- 1 -

56 - - N I - - - .

59 - = « =]l e ]e e |- = - -

62 - - - el <} - - - 1

65 - - - =} - - - - - - - -

68 - - - e s =] . - - - -

n - - O I T - - - =

I - el -l -]- - - - -

n B P T - - - -

Total 32 27 81718 1812 1 6 10 6 1

#ber. 0 0 0 0 0 0

TABLE 1 - 1962

Sample 7 8 9 10 n 12 13 14
Date 6 July 11 July | 26 July } 27 July { 10 Awgs }.27 Aug. | .11 Sept. { .19 Sept,
Qass | ¢ g |d | d o d g|d 9|0 g d g
nm
23 «- - -] - -1 - -l - . - - - - - -
26 - - - - - - - - - - - - - . -
29 - e} - “«] = “| - -] - - - - - ] - -
32 - =1 -1 =- -1 - -11 2 - - - - 1 -
35 - =} -] - -1 1 -{2 - - = 3 2 T 1
38 2 11~ -1 1 -1 1 -{5 5 - - 1 3 1 1
v 211 211 L1 2 - 2 - 1 4 - - 1
b4 5 3| = 31 6 Ll o4 1/~ - | 4 1 2 1
41 3 212 215 11 2 17{1- - - 2 - - - -
50 2 113 -1 2 -1 2 -] - = - 1 1 - 2 -
53 - w | = -1 2 -] - -] - - - - - - - -
56 - | - -] - - - -l - - 1 - - - - -
59 - - |- “] - O P - - - - - -
62 - -] - -] - I -]« - - - - - - -
65 - -] - -1 - -] - S - - - - - - -
68 - - - - - - - - - - - - - - - -
n BT -1 = -1 - -] - - - - - - - -
14 - .- -1 - -f - “- ]l - - - - - - - -
M jie == -] - -] - S . - - - - - -
Total {13 9|6 717 .91 1w|8 9 {2 5 {13 1171 &
er.Q 0 0 11.1 0 0 40,0 57. . 50,0




TABLE 111 - 1962

Sample 16 17 18 20 21 22
| Date 16 Octe | 23 Oct. | 3 Nov. | 13 Nove | 24 Nove | 29 Nov | %4 Dec. | 13 Dec.
Class | 0" 9 [ 0" Q| ™ ¢ /I A N B B
MmN«
23 - - - - . - - - e} - =~} -1
26 - 1 - - - e} - - - - <)l - -1 1 1
25 2 3 - - ] - 13 3 - - - (- =13 3
32 7 3| - <13 4|5 &)« <11 V|- -[3 -
B o1 &l -7 ]9 1 |- -]- 1{- 13 2
38 19 4 - - g8 - ({10 - - - - =]l 1 «]3 =
1 0 2 - - 3 -{& - - - - -1 -11 -
by 1 - - - - -1 = b . 1 -4 1] - -
47 S R I I B I A I T I
50 R e T T I T I B
53 -~ - - - - -} - - - - P T -
55 - - - - - e |- - - - - =l e« e -
5 |- |- |- <f- -4~ |- -]~ <= -
62 - - - - - - - - - - - «a ]l = =] « =
65 - - - - - e} - = 1 - 1 - «!1 =
68 - - 1 - - - - - - - - - - - - -
N - = 3 - N - - o e e A~ =
7% IR I D O T e e
o) .- a - - - -] e - - U S
Total 5 " Ly - 12 5133 8 |10 - 3 21{10 .14{26. 9
%ber'.g_ - 0 31.5 100.0 100,0 111
TABLE IV - 1963
Sample 23 24 25 26 28 29 30 31
Date 15 Jan. | 22 Jan, | 3 Feb. | B Feb. | 18 Febs | 7 Mar. | 19 Mar. | 29 Mar. | 29 Mar,
Tess | T 9|0 ¢ |0 9|0 9|0 9| 9| T 9 1T 909
MM o
23 1 1 - o e e wl . - « ol o - - - - -
2 T T I T v O DT T
29 b 3 |- -l 2l &1 - 1]~ - =]~
32 2 4 - 3 - -}t W2 - - L1 - - 2 3 3
35 y 3 1 3 1~ <t 1212 - - 3 1 - « 3 3 4
38 1 - - 3 - 1|1 1214 - 1 914 = - 2 3 3
4] 2 - - 1 - 311 5§95 - - 3} 2 - 1 1 3 2
b 301 - 1 1 6~ 2]« - - 212 = .- 2 3 2
47 T =] - vl ) e o e - =1 2/ -
59 - - 1 1 - 1 - -] - - -] - = 2 2 b .
53 1 - 1 1 R T B - =} - = 1 - - -
£6 - = 1 - « 3}l e afe - - | 2 = 1 - - -
£9 - - 2 - 2 N - -1 1 - ] - - -
62 S I B S U P I I A R
65 “ - - - - -] -1 - - =] = - - - - -
68 I T I T R R P B A
1 - a - - e e e e e . I - - - a
T4 - - - B T O I R - -
1l S I T R N T e I
Total | 19 12 6 1% 5 2012 4 {1 - 1 2113 = 7 0% {23 15
zber.g 33.3 50.0 65.0 46.9 - 9.1 - 28,6 0




TABLE V - 1963

Sample 32 33 34 35 36 31 38
Date :j? Aors 33 Apr. }May édﬂay ‘(}’June 12 June %)9‘ June
Class )
o 9 9 § ! g § ?
23 - - - - « o] e o} - <] - - - -
26 - . - - I I B - -
29 - - - - - a|] e =] - -} - = - -
32 - 1 - - - -1 - <1~ 211V 10 - 1
35 - 202 - {- <13 <}- s 61 1
38 - 5013 - f-5]71 <1~ 2{& V|2 1
| - 3 1 - - 815 <}~ 21 - 1 2 2
4y - 4 3 - - 31 -1 - 1 1 1 - 2
47 - 2 1 - - e e «] e -} o - 2 3
50 N . S e I -
53 - 1 - - - el e e e <] - - - -
56 - - - - - o e el e el e - - -
59 - - - . « =l 12 -1 - - 2 -
62 - - - - o] e 2] e -] e A - -
65 - = - - - - | « -1 - - - - -
68 - - - - e el e el e «] - - - -
I - - - - O T e - -
7’* - - - - - - - - - - - - - -
11 - - - - PO T N -
Total - 18116 - - 1711 -3 8|10 19 [10 10
ZBer.Q 5.6 - 5.9 - 0 0 0
TABLE VI
NUMBER PER MONTH OF DEVELOPMENT STAGES OF OVARIES (! to Vi)
AND OF EXTERNAL EGGS (A to E)
| 1 1l v iv vl A BJC|DILE
1962
April -] -1 2 11618 - | e]l-]-
May - - - 6] 6| 6 - -l -]~} -
June - - 1 21 2 119 - el -] -
July V- - -1 1 ]2 1T -} -]-1-
Aug.’ 5 - - 1] - 1 2 -] -1=-1-
Sept. 1 1 2 -1 - 1 6 - -] -1~
Oct. 5 5 ] ] 1 2 - = | = -
Nove 1110 2 e | 1 - 5 -
Dec. - 1 - - 11 2 - 2 I
1963
Jan, - 110 110 211 - - 512131 -
Feb, 5 129 |16 % | & ] & 91 11N 3
March 1 {10 {1 1013 3 1 2 -]-12
hpril 1 - 11 11619 1T -1 -1 -1-
May 1 - 1 -1 2113 - 1 -1 -1 -
June 3| - - 116 27 I N




