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Lerigth - Freguency Modes

, In September 1969, a very distinct mode in Nephrops carapace lellgth-frequimcieo
at about 17 mm was first noticed at certain stations in the Irish Sea, and this,led
to some studY of the possibilities of Petersen t s method in ageing Nephi:ops populations,

•
a technique mentioned briefly by Jensen (1965);' In the Irish Sea, Nephrops is very
heavi1Yfished, so weIl represented year-classes promised to be few, thus probably
~implifying the task of assigriing modes to year-classes.

. .
Figura lshows length-frequencY,distribution of male Nephz'ops fron 11 adjoir.i:c:;

stations sampled in Septenber 1969, and Table 1 lists the corresponding modes; Ln
the spread in values about the mode for a given year-class (of which the extcnt in
unknown) muat inevitably overlap and affect neighbouriDg modes interpretaticn :cust
be cautiousand tentative and rapidly becomes impracticable with.incrcasing ago of
the Nephrops.

It will be seen that modes at 16-18 mm where they· occur 8.re clearly distinBUi8h­
able and modes a.t 20-22 mm a.re reasonably distinct. llere8.fter however the problc:2
starts as it is very difficult to separate the modes between 25 and 32 mm "lhich apJ'car
in the majority of cases to be tWo in number but are sometiines rather ambiguoU3.

However, the tendency of neighbou.ring hauls to provide mutually cOnfirmatory
evidence is helpful as the repetitive occurrence of modes at approximately the S:J.mC

v~ues is easily exi>lained orily by the interpretatiori that each represents M. aee';
group.

. The stätlstical techn!que described by Cassie (1954) has been tried but it
demonstrates modes no more clearly than a length-frequency histogram and separation
of age':groups by this method is difficult due possibly to distribution of values not
coIlfoming sUfficiently closely to the (statistical) normal distribution. Hml/ever,
investie;ation in this sphere is continuing.

Tbe method of confirm!:ng the significance of modes by tracing their prOßTCGo
ovar aperiod presents difficulties because at eine station catches can dccrease
enomously between cruises whilst simultaneously increasing elsewhere nearby to ,
such an extent that largo-scale movement must be postulated; if aggregated length..;.
frequencies for a number of stations are used however, slight variations in positions
of peaks and troughs very much reduce the visible" modes in the resulting length­
frequency distribution.

Captive Observations

In interpreting length-frequency modes, captive observations can be helpful in
indicating how far apart modes of successive year-classes ridght be exPectod to fall,
thus assisting interpretation in ambiguous cases. Data. of Thomas (1965) provide
Inuch information basod on specimens of over 20 mm carapace longth~ It was dccided
to concentrate the prosent studies mainly on amallor Nephropsas being easier to
keep with the limited facilities available, and furthemore our research trawlir..g
surveys using small meshed covers had y~elded a few 1'Tephrops of carapace lengths
3-5 mm (post-larval) in late June, 7-9 mm in October-Novembor 1970 and 10-14 mm
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in April 1971. Nephrops of under 15 mm earapaee 1ength have been se1dom seen and
. the above 1engths in themse1ves give a strong indieation of the gro\vth-rate of
Nephrops during their first year of 1ife.

Speeimens eo11eeted and maintained in eaptivityine1uded post-1arvac mota-"
morphosed in eaptivity, one speeimen (thought to be rather advaneed group 0) eaught
off Co. Cork in Ju1y and speeimens eaught during Oetober-Deeember at earapaee-1engths
of 7-10 mm (aga-group 0), 15-17 mm (almost eertain1y age-group 1) and around 24 mm
(probab1yage-group 2), all Irish Sea material other than the exeeption mentioned.
Tbe moults obtained from age-group 0 specimens are given in Tab1e 2 and Figure 2 and
those of age-group 1 and 2 speeimens in Tab1e 2 and Figure 3. For the sake of c1arity
age-group 1 speeimens perform.ing 1 moult only are omitted from Figure 3.

It \'li11 bc seen that thc Irish Sea aga-group 0 speeimens attain 8-10 mm. earapaee
1ength by the end of Doecmber, \'lhi1c probab1y group 1 spoeimens of 15-17 mm earapaeo
10ngth in November rcaehcd 18-21 mm by Ju1y following: moulting in tbc 23-26 mm
carapaeo Nophrops bas been mueb slovTCr witb no spoeimens porform.ing more tban one
moult by June 1971. Tbis reduetion may \01011 be a growtb-ratc eba.rige at sexual
maturity sucb as is known to oecur in many erustaeoan species •

Discussion

" Tbe presont investigations bavc sbed some light on tbe growtb of Ne ro s up to
tbe summer wben tbey are two years old; beyond this point, Thomas (,2E.. ill. indieates
tbct growth is ratber variable. His data bowever suggest annua1 inerements of about
6.5 mm and 5 mm for initial earapace 1engtbs of 21 and 28 mm respeetive1y. Tbis
supports tbe view tbat modes in tbe region of 22 and 28 mm. be10ng to suecessive age­
groups. Information in tbis size ra.nge is important as it more or 1eso eoineides
\lith the first year after comp1ction of roeruitment to marketing in tbc Irisb fisber,y.

As a mcans of age-assessment, oarking bas also bcen under consideration, but
tbo Irisb Sea population is 00 vast tbat it wou1d bo prcforab1e to tag e1scwbore
wborc rceoverios would form a 10ss tiny perecntage of tbe cateb.

Anotbcr method atteopted is assessment of wbetbcr a biometrie ratio altering
\litb sizo io age-basod and ean therefore bo used to distinguisb differont age-groups
at the same earapaec 1ength. Tbc ratio of distal segment of graat e1a", 1ength/eara­
pace 1engtb in ma10s bas bcon tried and, \vhi1st its va1ue varies from 1.3 at 20 mm
earapace 1engtb to 1.8 at 50 mm, va1uos are too variable aad the teebnique too
1aborious - duo to sizc of samp1e rcquired - for the mcthod to be regarded as ver,y
promicing. Experiments arc eontinuing, bowever, in this fie1d also.
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Tab1e 1; :Hodes in carapacc 1ength (mm) frcqueney distributions sho\'m
in Figurc 1. Indistinet modes sbown in brackets •

. Long. o\1 5
0

50 1 5
0
45' 5

0
40'

_ Lat•.~oN_. . ". 0" ----
53

0
37.5' (21)-(25)-30 16-22-27 -

53
0
35' 16.5-22.5-28.5 16.5-20-25-(32) 20-26.5-(34)

53
0
32.5' 17-(22)-(25)-30 21.5-27-30.5 17.5-(22)-27.5-(33)

53
0

30' 11-22-30 22-28-r3~.Ij) 18-22-26



Table 2~ rats of Nephrops in captivity, 1970-=-1.

Probable Date of L Date of L Date of L Date of L Date of Lage-group capture Sex c moult c Boult 0 moult c moult c Death
in 1970 mm mm mm mm mm

-

0 26 June q larval

1
1 July 3.7 20 Ju1y 4.6 - - - - 4 Aug.

" stage 2 Ju1y 3.6 21 Ju1y 4.4 16 Aug. - - - 17 Aug.
" ?' 3 3 Ju1y 3·7 18 Ju1y 4.6 5 ...~...ug. 5.3 24 Aug. 5.8 3 Oct.

28 Ju1y ? 7.8 23 Aug. ? 20 Sept 8.9 23 Oot. 10.8 28 Uov. 12.5 28 Dec.
26 Oct. ? 9.3 3 Deo. 9.9 - - - - - - 28 Dec.
26 Oot. ? 7.6 2 Nov. 8.7 - - - - - - 26 Deo.
27 Oct. ? 7.8 27 Nov. 8.6 - - - - - - 26 Dec.
28 Oct. ? 7.4 25 Nov. 8.3 - - - - - - 26.Dec.
30 Oct. ? 8.9 10 1'Tov. 10.1 - - I - - - - 23 Nov.

1 30 Oct. M 17.1 11 Jan. 18.6 - - I - - - - 28 April
" M 16.5 12 Jan. 18.4 4 April 19.6

I11 l-f 17.0 17 Jan. 18.7 26 March 18.7 16 Hay 19.4 9 June 21.1
11 M 16.7 10 Jan. 18.2 25. April 18.5 I" 11 17.1 14 Jan. 18.1 - - - - - - 19 April
11 M 16.7 17 Jan. 18.0 29 Haroh 19.2 17 May 20.6 I
" M 15.5 14 Deo. 16.9 1 March 17.5 I ? (17.5 on 26 Apr; 19.0 on 17 June)
" M 15.2 16 Jan. 16.8 ? (16.8 on 26 ADr; 17.8 on 17 June)
" J1 15.5 30 Nov. 16.9 22 lfuroh 17.8 6 June
" J1 16.7 22 Jan. 18.2 - - - - - - 3 June
" F 15.8 18 Dec. 1G.8 1 April 17.2 22 May ·18.6
" F 15,,2 13 Dec. 17.1 - - - - - - 13 l1'arch
" F '15' 17 Dec. 16.0 13 lfarch 16.7 16 J1ay

2 13 1Tov. M 23.6 9 March 24.~ - - - - - - 11 June
" M 24.6 9 April 25.1 - - - - - - 29 June

4 Deo. J.f 26.4 26 l1ay 27.2
" F 23.6 16 April 24.6 - - - - - - 5 July
" F 24.6 19 April 25.5
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Figure 1. Carapace length (nun) frequency distribution histograms for
male Nephrops from eleven adjoining stations in the Irish
Sea, September 1969.



10

Lc
(mm.)

5

..... --..-._____r--

____--JI

/
t. . I-----~

~ I--------

3-+ ---., ,.- ~---.......---.......---....
Jul. Aug. SeI>. Oct.

1970
Nov. Dec.

Figure 2. Moults of O-group Nephrops, 1970.

Period of post-moult expansion arbitrari1y taken as
5 days. Where two 1ines coincide, one of them is
shown dotted before convergence and after separation.
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Figure 3.· Moults in Nephrops probab1y of age groups 1 and 2 caugbt
October-December 1970.

Conventions as in Figure 2.


