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Intr6duction

. ". :rn recent yea.:ra, inoreasing at~ntion ha.s been paid to the interPretation of
the etreots of.fishing aftort upon the stook' abund.a1Weot comeroial~ valUable
decapod crustaceo.. Simpson (1970) haa empbasised th~ value of änd urgent need tor,
:preciSe Woi=tJa.tion conconUng the eftects of fieh!Dg erfort on 'lobster end' craWfishstow. .. ... ..." '

, By' theJ.r very nature, lobsters end crawtiSh do not lena. themselves parlicu1arly
weIl to confoi:nitywith csto.blished metbodS or' co.tCh ä.iid. erfort a.iiälySäs as applied '
to fiab stockä•..Therefore I whilst this almost tra.d.itiolU1J. apj)rooch i9' Moptad 'for .
lODster and crawtish'studies, i t may weIl be that öonäiderable adjüstments' in the
methodologr B.re reqU!red if' fiiiar estirilations are t6' be achieved coneerm.ng the
effects' 61' tiBhing ef'fort' upon these'a.ii.imäls ~ " - ,'-,." , .... .'.'..... .. ....

• ", .'. ... •••• I ." • 0" • ." ."

, A most intportarit ~p iri our !aiOwiedße is that of the l:1echS.nism of recrUitment.
Without reliable' estiIOO.tca· cir D.nnua.l :reCruitment'1t 1s cUifiCUlt' tö' iiiterpret its' ~.~
effeots,ono.bUndanöe of good or poor year clo.sses. Fully reliable methode of' ag.eing
lobsters ho.ire not beeJ:l parfeoted. .

ReciiIJ:tInent· end RepoP!4ation

1t 1ä,not poseib10 .at thia s~ to prov.1de so.tisf'aeto17 .. expJ.ana.tions of the
meo.ns by which diacreta stocks of lobstera o.re repleriished., Gibson (1967) poiIited'
to. an annual 'Wlwe of au~lega.l (und~r.83 mm cnrapace lenßi;h) lobsters to n fishery
every 9Ctobarßovai:lbe~' d~ing.the period of investigation f'ro.O 1958,to 1963.. .
Presumably, the strengtb of' these recruitinglobstera could be used 0.8 a. means of
deteminingthe Buocess' o.tyear clo.sses, ir,exact intormationcouldbe collected
annually froza SÜfficient boa.ts, and a. compo.rison ca.de of the1r numericoJ. strength
oVar o.t least ona. decOode. This would be vnluab1e infoxma.tion, but. it would not
tmswer the more important questions dealing with the origin of recruits.and the
meo.ns by which .they hnve joined partioular individUal. stockS, during the period
trom larvoJ. lif'e to adolescence; ,

, Observations made in the Irieb fieberics show that. indi:rl.dUaJ. stoCks of
10bstera can be so raducod i.ii stren8th as to becoma uneconomio to continÜed
tmPp!Di. :But trapäa:.re' not hißblY ef'fio1ent meana c4. nttra.oting lobstera Md
crowf'ish. FUrthemoreJ . thay Iaay not compete successfUlly with the natural food
o.Va.ilable and thua.·an unoconomio Yield from a pnrtioular areawhiCh follows .
suSwned heavy'fisllini, does not mean ~t rill tha adultlobaters or ömwt'ish'
lmva ooen cailgbt,' rior is it known wat proPortionof the"'stoCk remauis~' on tbe
other liandj these area.a bEicocie repopUla.ted in. ,0. i'elAtive!i Sbört t.uoo: perhaps a.
year, raielY" more tba.n two Y'Oa.ra J by leß'Ü sized 1obsters;l . The questiOIlS following
this' wide~preD4 iind recurring phenoo.enon are iiiany end 1nOlude:- ," "

, (i) 1s the total numarioai strangth of ii'ldiVidual lobajer _
ätocltS~ g.täa.t~~· thaii thG ammal co.tCh woUld euggest?

:
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(ii) How do territor,y consciouslobsters recognise that
ground is unoccupied and whn.t pronpts theD to make
the Digrations needed to accoop1ish repopulation?
How do such mgrations agree with general tagging
operations the :l:esults from which show such I!IDXked
look of oigration?

•

•

(iii) Does H. gammarus occupy a fur nore vuried type of
substrate than those rocky reefs which fishemen by
tradition accept to be their habitat? (The work of
Simpson 1961 and Dybern 1967, shows that l!. gtl.IIlEl9.rUs
nay occupy a greater variety of substrate tlmn I:light
be expected).

(iv) To whllt extent do unexploited stocks conprise the
reservoir of larval production, which 1arvae,
transported by water Iloveoent, rep1enish fished
otocks? Will the exploitation of hitherto
unfished stocks, upset the stock recruitoent
necho.n1so?

(v) What octhods ought to be enforced for protecting 0.11
stocks against over-exploitation?

R. H. Dow (pers. corno.) states that it is his belief that Dost of tlie IJeariures
at prosont in force for the protection of lobster stocks, including c10sed soasons,
return of ovigerous fema1es to the sea or size 11mts are insufficient to ensure
stock stabi1ity. In the case of crawfish stocks, off western European coast1ines,
li.ni.ted neasures only, arc in forco to rotionaliso exploitation. Thera is insufficient
inf'orr:m.tion about the bio10gy and bchaviour of this specics to date, to justily
iop1cmenting the traditional protective measuros.

Catch end Effort

One of the objects of this paper is to present such data as ure availablo froD
Irish records of catch and effort. Relevant oateria1 on changes in the sizo distri
bution is given in the next secti~n.

As oay bo the case olsewhere, there ure mixed 10bster/crawfish fieheries, separ
ate lobster fisheries, but no whol1y crawfish fisher,y in Irish coaotalwaters. 1.nnua1·
censa of the type and nunber of fishing bon.ts, together with the length of the fishing
sen.son have a11mrod tho data in Table 1 to be shomin ternsof catch per boat per
season, and catch per boat per nonth, in the case of.separate lobstor and 10bster/
cra~äish fisherios fron 1951 to 1969. (Tablo1. p. 3). .

It can be seen that except for 1951, 1954, 1960, 1961 nnd 1965, the clltch por
boat per IJonth was higher for craft fiehing for lobsters only. This cnn be attributed
to the extreoo vuriabi1ity of the crawfish catch, caused not by the abundnnce of
crawfish, b,ut by tho fact that thore are so few boats ongaged on' crawfish fishing
only. It seens 1ikely that the crawfish fisher,y remains ro1atively underexp1oited,
which is also the conc1usion of ~101loy (1970). The f1uctuations in catchpcr boat
per nonth for lobster fishing only, nay, therefore, have IJore lJorious iop1ications.
In Tab1e 1 the nean of the lobstor only, and 10bster/crawfish catches; compnred with
the total londingsof both species nro shown in the last two co1uons. Plotted against
oach other, theoe two sets of figuros show a corrc1ation at the 5% level (r = 0.47)
which is: not sufficient to confim 1inearity~ The reasons for this can only becono
known when sufficient catch per unit effort data have been co11ected. Catch per 100
trap lifts for certain ureas have been co11octed for 10bster fishing in 1958, 1959;
1960, 1964,:1965, 1968 and 1969. These are shown in Tab10 2 (see p. 3). Since they
app1y to se10cted po....-ts of thc coa.st only, they ma.y not ref1cct the national pos i tion•.
These figures, even thoughthey ariae fron se1ectod observations, cculd bC,significant
if the drop in catch per effort which they indicate fron 1964 to 1969, is 0. reasonab1e
index of abundnnco.
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Tab1e 1. Catch per boat per season and per month fron 1951
to 1969.

r--.,-------,-j-c-a-t~-h-/b-o-~-t-/ls-e-a-;o-n------r---c-Ca-t-ch-/b-o-a~-/:-m_. -o_n~t-h~_~~~='i---------\

Lobster Mean Lobsters Mean I-Total catch li

No. of Lobsters and of Lobsters and of lobsturs und
boats only crawfish A + B on1y crawfish C + D crawfish --'

1951
1952

1953
1954

1955
1956
1957

958
1959

1960 I
1961
1962

1963
1964
1965
1966

1967
1968

1969

•

634 I

651

139
612

383
560

544
532
558

563
526
565

531
522

565
556
640
626

611 I

405
836
628

544
1 380
1 217
1 152

1 092
2 119

855
680

695
683

984
864

1 223

1 125
1 096

1 053

461

416
466
630

2 428

1 194
1 108

966
1 000

1 102

856
611
622

812

1130

914
648

150
184

433
656

541
581

1 904
1 206

1 130
1 024

1 589

919
168

654

653
898

991
1 079

881
923

919

108

199
160

142

350
246
282

269

369
213
180

193
196
252
211

285

263
233
182

124

160
111

156

344
229

221

199
115
218
226

112
178
208

216

227

151
160

135

116
180

136

149

341
238
260

234
212
246

203
188

181

230
244

256

207

191
159

333 522
436 614

435 386
418 515

510 990
671 911
643 283
123 840

894 107
674 303

453 313
383 775
354 548
493 260
526 250
652 361

624 670

633 414
660 169

28

14

34

27

22

Table 2. Catch per 100 trap lifts from. 1958 to 1969 for
certain years only.

i Year Catch/1oo trap lifts
1

1
95'-8-f-------''---3-4--='----t

1959 33

1960

1964

1965

1968

1969



r

I

...
l

•

•

- 4 -

The number of boats divided into the Qenn catch per boat per season is shown
in Table 3, and if these are plotted against each other, no pattern ofrmy Idnd
üDürges.

Table 3. Ratio of catch per season to nuober of boats in the fishüry.

r ~ienn catch RatioI Year No. of boats per süason

1951 634 433 0.684

1952 651 656 1.008

1953 739 547 0.740

1954 672 587 0.874

1955 383 1 904 4'.971

1956 560 1 206 2.153

1957 544 1 130 2.077

1958 532 1 024 1.924

1959 558 1 589 2.847

1960 563 979 1.739
1961 626 768 1.227

1962 565 654 1.158

1963 531 653 1.230

1964 522 898 1.720

1965 565 997 1.765

1966 556 1 099 1.977

1967 640 887 1.386

1968 626 923 1.474

1969 671 919 1.370

It would appear, therefore, that tho hieb catch pür boat per soason frou 1955 to 1959,
inc1uding years of good and bad fishing\cather, is re1ated to stock abundnnce over
this period. Frou 1964 to date, the monn catch por boat per season has becn 954,
nnd the variation fron that Dünn from + 145 to - 69. This persistent fishing yicld
is the result of more stnndardised fishing techniques and it suggests that little
progress has been made towards exploiting hitherto unfished stocks. Furtheroore,
the new carapace size l~t (83 I:lLl) was introduced during this period. All these
data, hnve beün collnted in Figure 1 in which the menn catch of lobsters/crmffish
nnd lobstero only per bont per Donth froQ 19S1 - 1969 have been plotted. The grnph
Guggosts that the period from 1955 to 1959 wns one of high stock abundnnce followed
by n sharp fall in yield during tha early 1960 1s. The continued descent of tha yield
since 1966 io nln.roing, especinlly ns the 1969 season wns one of the longest
(S.8 Donths) ovar tho whola period.

~ll tho inforontion so far suggasts that with a few excepticns, thc arens of
const fishcd rooain unchn.nged fron one year to the noxt. The majority of fishoroen
Goem to be contünt to trnp only thosü areas of coastal water wherü from post oxpericnco,
lobstürs nre known to be prosent. In n small number of aroas, fisheroon oxplore nO\-l

fishiIlß grounds continunlly nnd are ablü to rotate their fishing grounds nnnunl1y.
It oay bü significant thnt in those areas, the catch per boat per season is woll
above the national nverage •

.. _- Tho fishing effort dnta are coarse, due to lack of precise catch dntn. It is
only during tho'last throc yoars that it has bean possiblo to mako nn nnnual trap
census, nnd to collect ns supplcmentary inforontion, details of cntch per 100 trnp
hauls fron n relntively sOlllI, though growing, number of boats. The deposition of
catch plotted ngninst cntch per effort given in Figure 2, is therefore, basod only
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on the crude data associated with annual nunber of boats times length of season in
nonths, and the total catch. Tbus the points shcwn in Figure 2 are seattered.
HO\lever, one or two worthwhile observations may be postulated fron the data. For
exnmple, D. number of the points show a tendency to lie along the clo.ssical sho.pe
of a catch per effort distribution. But, nany lie well outside that curve and even
if their position ho.s been grossly exaggerated by the crudity of the basic data,
novertheless tho high yield per effort of 1955 Dust be conpared with the low yield
per effort of 1969. In both these years, the total catch was about the sane for
lobsters, yet the eatch per effort in 1955 was vastly greater than in 1969. Tbe
data in Figure 2 seen to strengthen the view tho.t amoassing length data fron the
eateh will not, by itself, provide a good picture of mortality oecurring in the
fished areas. Furthernore, Figure 2 suggests that in traditiono.l areas of fishi.nc
in Irish wo.ters, the yield per effort ho.s been dropping rapidly in reeent years.
How DUeh of this has been duo to overfishing or to the absence of strong recruit
year classes is unlmown, but tho problems pose the Dost iDportant quostions for
the nano.gonont of lobster, and possibly, crawfish stocks as well.

Prior to 1940, the annual yield fron tho Irish lobsters fishery renainod at
or above 1.25 mllion Ibo per annun from 1895 to 1939. However, during this poriod,
the fishery was entirely one for lobstors o.lone, and therefore only lobster fishing
gcar \'las in use. A greater nunber of traps were fished and therefore a larger area
of soo.-bed ws seo.rched. Tbus it would appoar tho.t the only meana by whieh a yield
of this kind could be revived would be by extending considerably the areo. fished at
present.

Size Distribution of the eateh

Sinee 1951, lobsters ho.ve been exaoinod for length distribution (exeopt in 1961).
Tbo percontage frequoney occurrence of male and.feno.le lobsters in the catch, for all
coastal waters, in one cn caro.pace length groups have been used for tho calculation
of total nortality (Gibson 1961).

Tbe data here have been plotted, for nales :only, o.s pereento.ge frequeney logo
distribution, in Figure 3. Tbe 10 Iilr::l carapace length frequeney group have not been
eonvertod to age groups. After Beverton and Holt, total nortality was cstimated fron
the foroula:-

z = K (tal -ir:
i - lc

whoro, 1 is the Lloan length and lc is thc length at which lobsters appear to bo ful1::r
exposed to capture.(Lal = 114.3 and K = 0.121, Gibson, 1967).

EstiDates of nortality aDongst male lobsters fron 1951 to 1969 aro as follo';ß:-

Yoar Total nortality
estimate (%)

1951 ·13.3
1958 67.4
1959 61.0
1960 13.5
1962 68.7
1963 55.8
1964 61.1
1965 62.8
1966 61.0
1961 13.6
1968 55.5
1969 65.8
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The independent and unmeasured variables exerting influence upon calculations of
total morta1ity in the 1arger decapods are many. They inc1ude fishing limitations
imposed on catch by.the relative conservatism of fishermen some of whom tend to fi~~

repeatedly in the same area» the absence of marked migrations by lobsters» the
1imitations imposed on fishing by the weather; and the unknown ro1e p1ayed by
recruitment.

Q2pc1usions

The purpose of this paper is to stimu1ate intcrest in the study of methods for
the management of decapod fisheries. Information of great value is available from
many research centres and a peo1ing of. this data ~,ou1d lead to a better understanding
of the problems resulting in means of cropping these va1uab1e crustaceans to their
ful1est.
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FIG~§_l~ }ffiAN CATCH, BY NmfBERS, OF LOBSTERS AND LOBSTERS/CRA~TISll PER BOAT PER
MONTll FROH 1951 TO 1969. (TllE FIGURES IN TllE GRAPH REPRESENT TllE TOTAL

CATCH OF LOESTERS AND CRAWFISH IN THOUSANDS. TllE UNDERLINED FIGTIRES ARE
TllE LENGTll OF TllE LOBSTER FISHING SEASON IN MONTHS).
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~~ TEE CATCH PER EFFORT PLOTTEn AGAINST TOTAL EFFORT IN TEE LOBSTER FISHERIES
FROM 1951 TO 1969. (EFFORT BEING TEE NUMmER OF BOATS X BY TEE LENGTH OF
SEASON !ND TEE CATCH PER EFFORT BEING TEE CATCH PER BOAT PER NONTH).
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CENTIMETRE LENGTH GROUPS.

THE log %FREQUENCY LENGTH.FREQUENCY DISTRIBUTION OF LOBSTERS rmASUREDe .
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