
,'"
.:""-

,,"I 1*

"'4 HAFRANNSOKNASTOFNUNIN..

This paper is not to be cited without prior reference to the author

International_Council for the

Exploration of the Sea

C.M. 1968/K:4
Shellfish and Benthos 'Committee,

The effect of fishing on catch per effort,size and
sex-ratio of the Norway lobster (Nephrops norvegicus L.)

in Icelandic waternduring the years 1962 to1967.

b:y

H. Eiriksson

Marine Research Institute, Reykjavik

Introduction.

Papers on the Norway lobsterfishery in Icelandic waters during

the period 1960 to 1965 have been published before by Sigurdsson (1965)
and Skuladottir (1965).

Regular sampling of Norway lobster from the various fishing
. ,

grounds was initiated in 1962. Two years previously thefilling out

'of reports' for Nephrops boats had started, giving information about
the catch'and the number of trawling hours etc. In view of the in­

tensive fishery in recent years, the material on the effect of fishing,
~s r~flected in the averagemean'size .of males~ catch per trawling

hour, and proportion of females in the catch, hasbeen gatheredin this
. . ' .

paper. Apart from thecontinuation.of these investigations, work on
variOllsu'spect~'~fthe' bi010gy' of the'No~waY',lobster;,1's either being
carried, out -'er 'planned 'at; the Marine' Research Institute. :' At :present

work is mainly'heing done.~n;size at.ma~urity,·spawning und hatching
seasC?ns, and fecundi ty o~Nephrops'in" Icelandic waters..' I

Material and'methods

Because of the known variation in the availability of female
Norway lobster to capture by trawls slze comparisons have heen based
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on measurements of males. All sampIes were taken from unsorted

Nephrops on either commercial or "research vessels.

Catch data are based on' reports filled out. by skippers of Nephrops
boats for each trip'undertaken, the neg1ect or which ean mean a 10ss

of 1icence for Norway lobster fishing rights for the boat or boats

in question.
The investigation is confined to certain areas off the southwest,

south and southeast coasts.of Ice1and as designated in Fig. 1. These

areas comprise annually approximately 90% of the total fishery.
With the fishing season being 1imited to the summer months rrom

the midd1e or May. tothe end of August or September (depending on area. . ..,

and year), only this part of the year has been'inc1uded in the paper.

However data from other seasons have been obtained on research vessels
and are widening our knowledge of the biology or Nephrops in Ice1andie
waters.

Size composition

The'mean·and maximum carapace length of Norway lobster taken in
area 146 during the period May-August over the years 1962 'to 1967, is
shown in Table la. Mean size of males has decreased considerably and
is especial1y low in the last two years (1966 and 1967). Similar trend
is seen for maximum size which often gives a usefulcomparison, parti-

• cularly in case ofany variations in fishing gear employed. Thus
a,large proportion of larger males has disappeared from the catc~,

presumably as a result 'of fishing. Results rrom other areas at the
southwest coast are similar but more scanty.

Table Ib shows the mean and maximum carapace 1ength or males taken

off the southeast eoast or leeland (areas 152-154) during the period

May-September over the years 1963 to'1967. From 1963 to 1965 no change'
in mean size is observed. There i~; however, ,a considerab1e dee1ine

in 1966 and again in 1967, a1though the size 1s still comparable to
the one observed in 1962 orr the southwest' eoast 5ate~ 146). A.1ike1y

:explanation for this is that the fishery off· Southeast, Iceland was
re1ative1y. light unti1 1963, whereas the exploitation ~r the south­
western areai, parti6ular1y area 146, dates'back to theyear 1958.
,However the possibi1ity of a dirrerent size eomp~sition, owing to
environmenta1 raetors, eannot be ru1ed out.

Table.lc shows the mean and maximum carapace length of males' taken
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off the south eoast of leeland (area 169) dUl'ing the period May-August

over the years 1963 to 1967. A pr.onouneed dee1ine is seen in both
mean and maximum size over this period, but this area has been heavi1y

exp10ited sinee 1958 when Norway lobster fishery first beeame eommer­
cially important in this country.

Thomas .(1965) gives' the progressive deerease in size eomposition'
of male Norway lobster during the years 1958 to 1962 throughout the
main eommereially exploited areas in Seotland and attributes it to
the eonsiderable inerease in fishing. O'Riordan (1964) aeeounts for
the small mean size of .the Irish Sea Nephrops by the great inerease
in exploitation over thepast 10 years whieh has reduced, by fishing
mortality, most of the large individuals.

Annual cateh/effort and sex-ratio

With the male population eonstituting at any time the major pro­

portion of the eateh, the partial disappearanec of 1a~ge individual~
and diminislling mean size due to fis hing morta1ity, would be expeeted
to affeet the eateh per effort. At the same time the proportion of

females, being better represented in a sampIe of smal1er anima1s and
partially proteeted by their sma11er size and burrowing habit when

berried, would be expeeted to increase.
Fig. 2ashows annual fluetuations in average eRteh per traw1ing'

:hour and the proportion' of females in the eateh during the period
May-August over the years1962 to1967 at Southwest Ieeland (areas 106­
148). A deerease in eateh per traw1ing hour is seen over the period
of years mentioned, aeeompanied by an appreciable increase in pro­

portion of fema1es. The va1ue for 1962- is 80 kgs/hour decreasing to
40 kgs/hour in 1967 during which period the female pereentage has
increased from 11% to 32%. The relationship between cateh/effort and
female percentage appears to be good. The inerease in eateh/effort

seen in 1963 and to a lesser extent in 1965 may be partly exp1ained
by the diseovery of,new important Norway lobster grounds in those
years. The aceompanying deerease in proportion of females could be

assoeiated with the exploitation of these virgin grounds.
Annua1 f1uetuations in average eateh per traw1ing hour and pro­

portion of females in the catch during the per iod May-September over the
years 1963 to 1967 off southeast leeland (arean 152-154) are shown
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'in:Fig. 2b.'·"chan·~~s in c'atch.·per,: ti~W:ling'l1bU/ atci~ se~n :'to'be. rather ..
·sma1l:. u~til·:1·9~~.;.i96ri; wheri~' ~iier'~/:i1:'~·a·.·· ~l~op' :'~~:~rn.·.7~ ~ 'tb ::53.; k~s/h~~r :..... '.... .' '
Tli~ value for,:,ig63'ls,'rather ;low 'ah(f:'h~rdly~coriip~rabi~,to>the':'others''.', '.
as no N6rway;'iobste;,·w~s.'caUghthere,in May'that~y~a~"':,,b'~t catches, '"
are geher~'llY' hi~hesf"in' Ma·;~·'as·'~iii,.b~·.discUssed:1ater.' ,:Th~:-'increase
in the ,prop6rt'i~n,or' :i-em~le~ .in",th~' ca:tch~ a t;' South~~~'t,Iceiand '1s' niuch··'"

,iess than' the' :6nE~: en'todrit~~'e"(Lo'fi~'th~-'soüth~es't;'coas't, '. or:'9%'to '17%~

.' . :;:" Th~'d~:t~"fr6th S6~th'"I~~'land> ~lthöugh'rath~/:ii~it'ed;'~sh~~ -':' ,
· a'..decr~ä.'se:i,n:'a~et-~ge .:,6,a·~b~'· pe.r-:tra~ii~g ..h6ur: fr~m.:.56.. k~s/h6hr·· in' ~96.4:
,to 33: kgs/hour, ib'-l967'; 'äc'c'6irip~ni~d'by' ~n" :i.ric·r~·~'se iil' 'th~ proporti~n' ,',
'of fem~ies 'ln the", catch','f~öm 20% tci:. 32'% over the ,sa~e period. . ~ '. '
. ' The year to Y~'a~·de~re~se·.in'siz'e':of males';, accompanied by a le~s~r
':catch~er"tra~iirig":hour":Etnci '~n 'iri6~e'as~ ih"th~":p~ciporticin of.· f'em~ies' ..'
1s .thus' ~'t1;rib\1t'ed.t6·the :int~nsive<f'iSh~ry in"'rece~t ;ears:•. Moreo;er
• . 1.,," "" _'< ". ".:' , • ,'.'", ...-:-,,: t'· I '~', ," '. ',- .." -', ... ,.,', .' .:'. ," • r . ;",' . ~ • , • '. ,', ' • • • :

:these ·.changes 'are seen':to 'be"most ·prominent· in. the,areas.·off'· the ,.south;';' '.
~est and south' ~dasts ,'o'f 16e1~nd, where·.a ~om~erci~l 'fishery on a"lar~~ '.
seale 'commen6ed' ihi958~'" In 'southea"~t'lcie1Eindi~':waters where the ;',
fishe;y 'was' relatlvely light until ·i963" these effe'cts of 'fishing, .' ~ . " .
ha~e~howeve~;~only'~tirted ~o appear in.'the las~ two ye~rs" ·i.e.' 1966"
~nd 1967 ~. '. : .. :' :', '. " ,', .. :.:' .. ,.:.' : ': ; ',' ':", . ,

. ,

· Morith1y ·.catch/effort and sex~raÜ'o ":"'., .
, ,

... Apart 'fro~' annuai f1U:ctua~i6ns iri ca~ch'per 'tra~ling tiour: and .' , '
• .. :-,.,," .•", ,...• t ••..• , ',t' . .",. r. J'~" , _,'," ,_, ," ,.. ;~~.:•..• ~.,.,:. ,'._ ":,":": .~ ~'.~.:, '.'

· sex-ratio" changes are· observed from'month' to month'each year.,' . '.':: i '~'
• '. , . ',. .' ••:. :' '... • ': .:", • .. : > , ...,. ~ • " '. ~ •••• • .:,' : " .~ ," • ',' • •

,'... Fig; 3a'shows, monthly fluctuations in,average, catch,per.,tra~ling .~
, . : '. '.. • .' .' .' . 7'" . .," . ," : " . .- •. ' .:: .' , " .... ,.' ",' .. ,:".., .' .
hour' arid proportion,:of'females ',in', the catch'a t Southwest' Iceland '.' '".

, .' .. ' • ,:, ," • ,.. . ..', ", ~ " ,'.', ". 4 . ..' •. " _, •• ,.. '~ • "I ",' ,_.. .. • ,; , " .. t, ", . J,', \ .. -, ",'.: ~;,' . '
.'(areas' 106'::148) ·'over· the months. May·' to 'Augus t during the years '1962-:'
1967."· The' ~verage cateh <per' effort 'i~' ~een\ to be high'e'st i~ 'M~y" .' '
89 kgs/hour; declining' progr~ssively to ,56.kgs/hour ,ln' August. The
pe~centa'ge of fe~ales in th~ catch .is.' se'en "t~' ri~e from 6% t~ 27%: over,

"'the' same' per1od~' ... ", ,'.... . . ,.,... . '

Monthly' flu~tuat'1ons . in' ca tch' pe'~' trawling hour' and' proportion'.
; '. ',' • I..' , • , <6",: ,: • >' . • • ,~, > f " " !

·:of females in.the.catcli 6ff. the~southeast:coast6t·lcelarid(areas 152-
'.' • ., ",' • .' < ",,' .-', • ..',.' ••• ,~, .':. ..'.-, \ .' ", • ~ J' .; .'" '" • ~

.154).over the, months ,May to August during the years, 1963~1967'are shown
:,.ln Fig • 3b>' In' these 'areas 'the cat'ch is a.i'So·,hig"il~~'t··a;t' the" beginning,

• " _. • I..' ~ . \' . .: ,- . # '. " • • '-' ...." • •

,of' theseason; in May or l15'-kgs/hour,' ,decreasing' progre'ssivEÜY to ' ..
57 'kgs/ho'ur in August~ .', Thisls' ac~oInP~nied 'by'a~' inc~e~~e in per'centage:'
cf fema~es from 5% to i4% over th~ same period.'
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Data from South Iceland are rather unsatisfactory, but indicate
the same sort of phenomena,regarding monthly changes in catch/effort
and sex-ratio.

All ~he years here assembled show the same trend as regards the
diminuation ofcatch/effort and the increase in percentage öf females

in the catch'over the months May to August. There are, however, changes
in average values obtained for each year as discussed previously.

The catches at the. start of the season in May can be expected to
be good, ~s the stocks have had.the opportunity to ~ecup~rate'during

the winter when there is no fishery for Norway lobster in Iceland.
However with increasing effort, mainly in' June and July (see Fig. 4),
tqere is a progressive decrease in catch per trawling hour resulting

in minimal catches in August., This indicates a great susceptibility of
the Icelandic Norway lobster stocks to fishing. The fact that the
mean size ofmales isgenerally seen t6 decrease,somewhat from May to

August as seen in Table 2, would account for some of the increase' ,

observed inthe proportion of females,in the catch over this period.
However, the effect on the sex-ratio by seasonal variations in availa­
bility of females, owing to 'the burrowing habit of berried individuals,

must be considered. A marked increase' in percentage of females caught

from June to September after the peak of hatching in May is shownby
Tho~as and Figueiredo (1965) andO'Riordan'(1964) for the Norway lobster

- ,

stocks around Scotland and Ireland respectively. Icelandic observa-
tions on ovary maturity and external egg development, 'planktoniG larvae,

filamentousremains of,egg-ma~sei'an~soft"conditio~offemales indicate'
aperiod of hatching in the spring and early summer, thus coinciding

with the,increase seen in proportion of females in,the catch. This is,
, '

h?wever, being inves tig;ated f,urther and will not be' dealt wi th here.
The.decrease in catch per trawlirig hour oier the period May to

August can be attributed, to the high fishingintensity, particularly in
June and July, resulti~~ in the lowly catch towards the end of the

season., 'Vlith the evidence available, the increase in the propor~ion

of females i~ the eathh over the same period ean be partly attributed

to fishing intensity. There is, however, evidence as to'the sex­

ratio being affeeted by an inereaslng amount 'or femulen eoming into
the catch after the occurrence of hatching in spring or early summer.
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SUMMARY

1. Information is giveri regarding the effect of fishing on size,
catch/effort and sex-ratio of the Norway lobster in Icelandic waters

over the years 1962 to 1967. The catch/effort data were obtained from
reports for Nephrops boats, whereas information on size composition
and sex-ratio was mainly obtained by regular sampling of both commercial
and research vessel catches.

2 .. The mean and maximum carapace length of males has decreased
considerably with the sustained high intensity of fishing in recent

years. This is most noticeable off the southwest and south coasts of
Iceland where important commercial exploitation dates back. to the year
1958. In southeast Icelandic waters, where the fishery was relativelY·

light until 1963, no decrease in,mean size is observed until the last
two years (1966 and 1967).

3. Over the period 1962 to 1967 there has been a decline in annual
catch/effort and an increase in proportion of females in the catch at
Southwest Iceland. This, however, does not apply to the years 1963
and 1965 and ean be explained by the utilizatlon of new important
Norway lobster. grounds in those years. At Southeast Iceland these
changes in catch/effort and female percentage are lens apparent, pro-

, bably due to lesser exploitation. There is,however,a considerable
drop in·catch/effort.in 1967.

4. Monthly decrease.in catch/effort and increase in female pro­
portion over the months May to August is seen in all areas investigated.
The lessening catch/effort can be attributed to the high fistling 1n-.
tensiti during a relatively short Norway lobster fishery ~eason. With
the evidence available, the increase in the proportion of females in
the catch appears to be affected by fishing as weIl as by ·the breeding

.cycle of the female Norway lobster.
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TABLE 2

The mean size (mm carapace 1ength) of male Norway lobster and the
proportion of fema1es in the catch, by months, during the period 1962­
1967 off Southwest leeland (areas 106-148).

Month May June ° Ju1y August

e No. in sampIe 3117 7366 11802 10392

Mean carapace 1ength
44.4of males (rom) 46.4 46.0 44.1

Percentage
10.8f'emales 6.1 17.3 27.1
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FIGURE 1. The statistical areas for the Norway lohster fisheries .in Icelundic
waters, Crossed ure the areas discussed in the paper,
Areas 106-148, 169 and 152-154 ure here referred. toas southwest,
south und southeast Icelundic waters respectively,
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