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Introduction

A preliminary report on the maturity stages of the ovaries of lorway lobsters
teken from the Firth of Forth in Septermber 1959 was given by Thomas, 1960, The
present results are from invesbigations extending the work in the Forth and in other
commercial Horway lobster fishing areus. The work is part of the investigations into
the biology and fishery for this spcecies, which hasassumed considerable cconomic
inportance in Scotland, undertalken at the Marine Labordtory, Aberdeen,

The generous help of Mr, W.B. Hall in the statiétical treatrment of the fecundity

determinations is gratefully acknowledged. B
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During June-August 1961 the fishery recscarch ship "Scotia", usinzg an ctter trawl
with small mesh attachment, collected Norway lobsters from the Firth of Forth, lloray
Firth, North Minch, South MMinch and the Firth of Clyde, thesc being the major
commercinlly cxploited Norway lobster grounds in Scotland. In the Moray Firth sampling
was undertaken on three occasions, during June, July and sugust respectively. Sampling
in the other arcas wus confined to the middle of July.

Fermale Norwuy lobsters werc measured, taking the carapace length in mm. A note
was nade of those individuals carrying spermatophores and & record as to the condition
of the armmal, soft-hard, berricd/non-berried.

A note was made as to the colour and statc of development of the cggs of females
carrying spawn. In addition the ovarices were examined in the fresh conditicn and
classificd into five stages according to their uppearance as follows:-

9 Ovary attenunted, smooth. Lateoral wings drown cut in membrancous points; sofi,
does not brealk casily. Right and left lobes serarate casily. No oggs visible to
noked eye. Ceolour translucent white.

I Ovury filling out, still smooth with lateral wings appeuring as fluttened
projcctions. Right and left lobes separato less casily than in stage U soft.
Colour grey to pule yellow, Weight of individual eggs 0.14 nmg.

II Purther expunsion of ovury cspociclly at antcrior ends. Slight corrugations
appearing. Dggs Just visible to naked eyo. Soft, colour yellowish. Weight
of individual cggs 0.15-0.29 mz,

I1I Expansion cuausing corrugations all over ovary. Decided lateral cxtcnsion. Ovary
firm and the two lobecs do not separate cusily. Colour pale green. Veight of
individual eggs 0.30-0.54 mg.

v Ovary very swollen with anterior ends pushing forward and recaching to back of
gye=sockot. Ovary hord and does not break euasily. Colour green. VWeight of
individuol eggs 0.55-0.84 ng.

v Antcrior ends of ovary very swollen and fully eoxpanded and turning inwurds.
Hard and brittle and difficult to remove without breuking. Colour dark groen.
Weight of individu=l eggs » 0.85 ng.

In addition samples of maturce females, from the above five ureas, were preserved
in 4% formalin. Thesec, together with a sample collected off the east of Shetland, were
used in fecundity determinations. The whole ovary was dissected out then weighcd. Two
portions, together rcpresenting between onc-quarter and ons-half of the whole ovury,
were broken off aund weighed. The eggs in these portions were then counted and from
this a calculation made of the total number of cggs. About 20 egg counts of whele
ovaries were mudc as a check on the validity of this mothod. After spavming the oggs
become attached to the plecopods of the female, For comparison with egg counts of the
ovary counts were also mode of the spavm.
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Results

The stages of the development of the ovary in mature llorway lobsters - that is
those carrying spermatophores - is shown for the loray Firth during June, July end
August in Table 1, page 4, . In June 28% were in stage III. The corresponding
percentage in July was 13% and in August 87 when the percentages in more advanced
stages of development were correspondingly increased. This change reflects the
development in the ovaries over the period. Of the females sampled during June, only
23% were at stage V of ovary dcvelorment as opposed to 46 and 479 during July, August
respeetively. However, in August a proportion of carly spawners will have bceaome
berried and have left the catchable stocks, conscauently rcducing the percentage of
stage Vo  90% of the mature ferinles examined in Junc carried ovaries of stages III to
V and, having regard to thc rates cf development of the ovary shown by the comparison
of samples taken during June, July and Avgust, it is reasonable to suppose that at least
this percentage of females will spawn beforc the ond of the following October, at which
time females largely disappear from the catch. The evidence suggests that, in this
area at least, mature femalc Norvay lobsters spawm annually.

The stages of ovary development of mature female Norway lobsters from the FPirth
of Forth, the North ifinch and the South lMinch respoetively during July 1961 arce showm
in Tables 2 and 4, page 5. - 4lthough the Firth of Forth shows thn highest percentage
of females in stage V of ovary development and correspondingly the lowest in stage III,
the differcences betwoon the areas are not such as to suggest any material differonces
in the development and main spowning season. From all areas 69 females, carrying
spermatophores, were in a soft condition., Of this total 337% werc at ovary developrment
stage II, 32% at stage III and 25% at stage IV. Since the female Horway lobster casts
shortly after hatching of the eggs, it would appear that the early stages of ovary
maturity from stage'B at the time of spawning to around stage III ut the time of
hatehing, occur during the berried condition. The peak hatching period around Scotland
is April/%hy'(Thomas, 1954). This ovidence cenfirms the conclusion that mature female
Horway lobstcrs around Scotland spawvn annually.

The percentage of the catch of female Norway lobsters in the range of carapace
length 16-35 mm, which are mature, as indicatcd by the presence of spermatophores, is
showvn in Teble 5, rage 6. “

At about 23 mm carapace lcngth 5074 of female Norway lobsters are mature whilst
virtually the whole populution of 29 rm carapuce length and over are mature. Of the
smallest mature sizcs, carapace length 22-24 mm, the mejority of females carrying
spernatophores were in stages IVer V of ovary development, Table 5. Of 43 individuals
found not carrying spermatophorcs 37 were at moturity stage O. The remainder wore at
ovary stage I. ¥o individual up to 35 mm carapace length and not becaring spermatophores
was found with an ovary in development stage more cdvanced than I, "The dubta for the
four arcas shown in Tablc 5 arc closcly similar and suggest that these characteristies
are uniform throughout the stocks around Scotland (excluding the Firth of Forth),

The rclationship between carapaceo length and the number of eggs in the ovury of
rmature females is shovm in Figure 1 .

Table VI givos the roegression cquations for samples from individual arcas.
Further analyscs of thesc samples showed that the slopes of these equutions are not
significantly differcnt (i.e. on a logarithmic scale the five lines can be regarded as
bei' -. parallecl). This common slopec is b = 2,350, Tho distances betweon the lines,
howcver, arc significantly different (P:(0.00l). Of the following areas those which
arc not significantly differcnt from cach other, are underlined.

Firth of Clydec The lindh E. Shetlund Moray Firth PFirth of Forth

Although apparcntly "undumaged" specimens only were uscd estimation of the number
of c¢ggs carried by Norway lobsters in spavm shows a somewhat lower average than the
cstimates based on the number of eggs in the ovaries, lost probably, this is due to
oggs having boen brushed off by the fishing operutions since examinotion of the ovaries
of newly spavmed Norviy lobsters indicates o complete extrusion of the eggs. Fecundity
determinations based on counts of the number of eggs in the ovary would secm to be more
reliable thoan egg counts of the spawn.
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Table 6. The regression equations for the relationship between the number of

eges in the ovary and corapace length in mm for mature female

Horviy lobsters from stated areas in Scotland and cverall

Firth of Forth ¥ = 0.805 12°%67

Moray Firth r = 0.408 1,°-4%0

Minch r = 0.808 1,%-20¢

Firth of Clyde F = 0.353 L°+329

Shetland 7 = 0.128 1,2°798

Overall F = 0.526 1.°+5°C
Sunmary

Female Norway lobsters collected from the five major cormercially exploited
Norway lobster grounds around Scotland, during June-August, 1961, were cxamined for
ovary condition. On the basis of the state of development of the eggs and the colour
of the ovary, the latter wus classified, according to its stage of development, into
onc of & series of five groups. Note was made as to the condition of the aniimal;
soft/hard; berried/non-berrics; with/without sperxatoprhores. :

Of the mature females (thosc carrying spermatophores) at least 90% werc in an
advanced stage of ovary develepment suggesting that at least this percentage were
duc to spawn beforc the end of the following October, at which time females largely
disuppear from the catch,

Of all mature females with soft shells, namely thosc recently cast, 33% wsre at
ovary development stage II, 32% at ovary development stage III and 35% at ovary
development stage IV.e Since the female Norway lobster casts shortly after hatching
of the eggs, it would appear that maturs female Norway lobstors around Scotland
spawn annually.

About 50% of fcmale HWorway lobsters of 23 mm carapace length wore maturc.
Sizes at first maturity and the scasons of spavming and hatching were closely similar
throughout the arcus investigated.

BEgg counts were made of ovarics from female Norway lobsters of various sizes
and from the principal fishing arcas around Scotlund. The fecundity of the Norway
lobsters from the various arcas differed significantly. The lowest lovel of foecundity
occurred on the south-west, the number of egps incrcasing on the grounds to the north
and cast being highest in the Firth of Forth. Taking Scotland as & whole, the maturc
female Norway lobster of 35 mm carapoce length produces on the average aboub 2.200 eggs
annually.
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The percentoge of total female Norway lobsters, carrying

spermatophores, in stages 0 to V of ovary developments for cuach

carapace length group (mm) and overall occurring in the Moray

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

1961 respectively.

A

A Carapace Length groups (mm) g Overall
15-19  20-24 25-29 TO0-34 35-39 40-44 45-49 | Pereentage
fo in - 9 102 141 79 20 1 352
sample
paturity
stage -+ O - 6 0.7 - - 2
I - 4 1 - - 2
II - 5 8 6 5 6
III 23 27 30 24 40 100 28
Iv 44 30 45 41 40 39
Vi 33 27 16 29 15 23
3 y Carupace Length groups (mm) Overzll
; percentage
15-19  20-24 25-29 30-34 35-39 40-24  45-49
No in b - |
) ! 14 172 422 215 57 5 883
sanple li:
Maturity E
stage 0} 0.6 +
I 5 2 4 3
II | 5 8 14 16 9
IIT | 14 9 15 13 9 20 13
v § 43 26 31 23 31 ]e) 28
v 43 55 44 46 44 20 47
T
i GO e anotd Y
| Carupace Length groups (mm) Ovorall
i . ar
¢ | 15-19  20-24  25-29 30-34 35-39  40-44  45-49 | Peroomntage
7
flo. in » 0 2 20 35 19 0 0. 76
f&mple y
Moturity |
lstage 0 - 50 - - - - - 1
! I - 50 5 3 - - - 4
1| - - 5 6 16 - - 8
; 111 - - 5 8 10 - - - 8
| Iv | - - 50 28 26 - - 33
| V| - - 35 54 47 - - 46
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The percentage of total female Norway lobsters, carrying

spermatophores, in stages O to V of ovary development for each

carapacc length group (rm) and overall occurring in the Firth

of Forth during 26-27 July, 1961.

Carapace Length groups (mm) ;
Overall
15-19 20-24 256-29  30-34 36-39  40-44  45-4F§ percentage
No. in e
- - 12. 34 . 89 60 8 203
sample
Maturity -
stage 0 - - - - - o
I - - - - - -
II - - 6 5 12 6
III - 6 10 8 12 8
Iv - 21 49 37 12 36
v 100 73 35 50 63 51
Table 3. The percentage of total female liorway leobsters, carrying
spermatophores, in stage O to V of ovary development for cach
carapace length group (mm) and overall occurring in the Horth
Minch during 19th July 1G61.
! c Length (r2)
\ arapace Leng groups (mm Overall
15-18  20-24 25-20 30-34 35-39 40-44 45-49 | Pereentage
A
; |
Yo. in - 6 90 94 8 - - 198
gample : ;
Maturity
stoge O - 3 - - 2
I - 1 - - +
II - - 1 - +
111 - 8 9 25 9
v 83 47 34 13 40
v 17 41 56 62 48
Table 4. The percentage of total female Norway lobsters, cafrying
spermatophores, in stuges 0 to V of ovary development for euch
curapace length group (mn) and overall occurring in the South
kineh during 16-17 July 196l1.
l .
Carapace Length groups {mm) Overall
15-19 20-24 25-29 30-34 35-39  40-44 45-49 | Porcentage
iNo. in
2 9 35 34 3 - 83
sanple
Maturity -
stage 0 50 11 - - - 21
I - ~— - 3 - 1
II - - - 3 - 1
I1I 50 11 17 15 - 16
v - 687 29 38 - 35
v - 11 54 41 100 45
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Table 5. The percentage of the total number of female Norway lobsters
in each 1 mm carapace length group, between 16-35 mm, carrying
spermatophores and in stages 0-V of ovary development from
material collected during mid-July 1561 in stated fishing
arcas and overall.

Carapace length mm

16 17|18/ 19(20{21 22| 23 24| 25) 26| 27| 28! 29 30| 31| 32} 33| 34| 35

Firth of Forth

No. in sample

o with d i 661100 {100 {100 {100{100 {100{100 100 100
spermatophores '
(o
% at ovary( .I
moturity ( II 8
stage (111 33
(1v 66! 20} 25|13 42
(v 100]100 100 100100} 66} 33 80| 75| 87| 50

jMoray Firth !
No. in sample 113 3; 3|13 20f 29| 31| 43 51| 89] 79| 89| 98| 71| 66

% with 0] 0 33| 66| 85| 95| 96| 97 1001100 99{100{100{100 {100 100
spermatophores
(o : A 5| 4
%ot ovary( I - 1 7 7, 6{ 1{ 3] 2{ 3! 1| 6
maturity ( II o 4l 10f 27 6] 9| 13| 3| 5| 8l11
stage (Irr 18| 5/ 11} 10} 12| 6| 15| 9| 20| 12| 21| 7
(v 50| 45| 5|°18| 30| 35| 27| 33| 371 22| 25| 31| 32
(v 100 | 50| 37| 84| 57| 50| 44 55| 42| 39| 52| 44| 38| 44
Horth Minch
No. in sample 3{ 5|14, 11| 27! 17| 23| 24| 28] 21| 11| 10| 6
04 -
7 with 66| 80| 93(100{100 | 94/100{100{100/100{200 100|100
spermatophores
( o 81 9 4
% at ovary( I 9 .
maturity ( II 4
stage (111 8 7t 6f 13} 8! 18 10} 16
( 1v . 50100} 61! 36| 52| 50! 35! 37| 39| 29| 36| 20| 16
(v 50 23| 451 41| 44| 48| 55| 39] 71| 62| 70| 67

South Minch .
107121117} 1718 23| 24| 28] 17} 21| 16 8 12

No. in sample 1 7
% with 0 0]0{30| 50| 75| 88{100 | 94 100!100{100| 94]100|100{100 {100
spermatorhores
(o 0 0 {0{50 6 4
% et ovary( I 0 olo
maturity ( II 0 0}{o0 6 6
stage (I1I 0 0|0 40| 33 v 20! 12§ 41! 22 8} 11! 25| 14} 19| 25| 8
( 1v 0 00|50, 40|66 |60| 76| 6| 48, 67! 46| 38| 62| 38| 50| 67
(v 0 010 20 20| 12 (47| 26} 25| 43| 31| 24| 38} 25| 25
Overall
No. in sample 1 2 1{9!10!/16 {3052 60} 77| 84/103{144|127{1361127! 97| 96
# with 0 0 {0{30] 568092 97|97 | 99/100| 99| 99]100}100{100 100
spermatophores
0 o} 0 (0|33 21 3] 1| 17 1
I 0 0|0 5 at 3t 1] 2 1} 21 1f 4
11 0 010 21 4} 1! 3] s8] 9| 2/ 5| 6| 8
I1I 0 010 22,21(10( 9!16{ 13! 8| 13| 13| 15| 12| 19| 7
Iv 0 0 |0|33{ 44|63 38| 38| 41| 41| 37| 36! 38| 29| 30| 30| 36
v 0 0 |0}33 ] 33|16 |48 43| 37| 40! 48| 45| 88| 51; 51| 44| 44
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