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ABSTRACT

"

.. :r

r. " ..

S~~ve~~. to sample lob~,~er larvae, wit~~,.n?uston nets off the north-east

coast of England in 1976 highlighted a samplingproblem which needed to., be
~.~. :.... . ," ., - .. ~. .~ . '. . -.;:. . .

solved before quantitative estimates could be made of the abundance and . :'
, ·~~[j-:}!Jr~:.....". ", .. :.. ',~ : ", . . . ," ,

survival.of larvae and,of adult spmming stock',size •. Tbc requlrements were
".", /",. .':: ,~~. LI ;:~ .: \J," ~ ~, . .,.~ l ., '.'" . ' .- ;

to construct and calibrate.a.new and 1~r3er neuston net and to determine; "
'~,~) .. ~;.),.,:, ~~ :,,' I',~,,' ,......, ..' •.

whether~or not the larvae made.regular verticalmigrations.between the s~a
.. ,f '!" ·"f., ~ _: '., ; . . .• . . . I wo' '"'" _'. ' •

bed and sea surface.
. (: , '.'

In 1979 a new net was ,used in, three surveys, tO,~study,.vertical·.distri-:
.t • ~,~ r: {:' ~.. ,..... \) ....' " .J. I.. ".',' ..... " • •

budon o:f.!~,ob,st,er larvae inBr'idlington. Bay •.:~II::t~r, changE:7s.,in the patterns

of ,v~~~ic~~?istributionwere seen ~o occur be~~~en surveys but p~eli~~nary

analysis has found,no .correlation with the prevailing environmental condi7:,
'.~ " , I '. ' ,_1, : '; :'.: •~ ".; .,: " :,: .' ~. • . '. ....' ,. • - .

dons. For this reason it .may be iopossible to estimate "the abundance of:_
, : ....,) • \~ ;'. '. '1 '... , .• , • ", •. ;!. f, " '.... J. I ,,'

lobster larva~ accurately frRm surveys using neuston nets.
,~ '.' _" :. I ' '.,; ~. . ,,-' '. > .- •

~. :.:-,; :' ..; .\.

INTRODUCTION
I''', t r' .' j'l ';: • 1 1

Prior to 1976 little ~as known about the occurrence of lobster,larvae
..... ",~!':',; ~ •.1 .... ; 'Jo.~' ,',' '.

in the coastal waters o~ northern Europe. The previous records, most of .
, "~, I:. ". .- ' : '" " . ~.:' ~,' r, ,.... ' ...'

which date .back to over, fifty years ago, were limited to isolated chance "
:; " ,:' .l., ~ '. ' ..., . ~ _ . _' --.. " . . " , . . :,_'.' :. r, .

eaptures, all taken elose to the surfnce. This suggested that their
.,. ; ,.;. ~, ':" . :'; .~ , . '.; .. - '.. . .:,

behaviour was similar to that of the larvae .of the American lobster
':.•i'.. " . .' ; .' ..

(H. americanus), which are mainly confined to the near-surface water,
~,\:'.'" •• ~. "1,., .:~. ~_,' •••" ;~).,j}--""' ••••• : •• ~; •

(Sherman and Lewis,1967; Lund and Stewart,,l.969; Squires, ,1969; , "
;'. -: .-.' , '..' : ~ i... . .'" ;, ,',. ; ." • .,.; ~'.-' l'

Scariatt, J964, 1973) •
• ~ CI ; ~ : • • ;." ..: • t ' ••~. ..' ..' l •
, .,

) ;}n,,~,.~eries ..of.,.su~vey~ of.ti .,the north-east coast of England between

June and November 1976 a total of 1.33.1arvae.was caught in 168 hauls at
. t:'i l- !.: : '. I.. '. '. t • • .. .~", ,,'" '.' • t

funk-haas
Neuer Stempel
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thc~'surface' (lHchols <lnd Lmo1ton, '1978). These surveys, ~deIit:1.f1.ed the .
.. ~ ... :. , I .". "') "~'.' ..,.~ •. ~. " \.., '. .':'. ~ •. ,.- . .' .., ,/ '.

areas'''wherc 10hster larvae were most abundant, but failed to producc' a
'.'';' "-';:'("-' . ," ;: '

satisfactory estimate of the scasonal production of Stage I },ar,y,ae. An
" .,., , , " "". ' 1" '. - , ,

attempt to use these data tO'calculate' the, spmming stock,size:.served'only

to highlight a sampling p~obl~~"~;hich h~'~' ~o b'c ~olvcd' be~ore qua~tit~tive
.' •• . 'f ' . ~ ',' •• '.' , ••.. .:: ~ t ~ •• :~. ,'.. •

surveys could beg1.l1. In 1979-these studies were'cont1.nued 1.n Br1.dl~ngton

Bay, with the 'lila of deternininE( whether; or'not" q~Äri~i.tnU~~ sämplinf.: ~'>.. . -:-~. ~ -;,~",,:,,:.~.~

could bc confincd to the nec:::c-surfc.ce ,;vater. Br1.dl1.ngton"Bay was cliösen'"
.' ;. ;.:... ' .. :.: '_'. '~., .~ . : . r: :.. ~' .

as one of thc arens of highest larval conccntratiori in 1976 (l~ichols and ~

La101ton, 1978) and Hhere the bcrr~ed .fe::.aiC-s· r~erekri.~T~ : i:~' ,'be; ~b'~~~~~t'~::;, i:'
•• ~, " , ' , •• :.. '.: ' • ..,.1., ~ , ". ....,..

i"\'U~ l~ :-'~' \(t~· .. ·:7"Lt,.l ".:: .~.~ '.'

.. .~"; ;r,:~'~'~~:'

MA,TERIALS AND HETEODS

!wo rectangular box frames, 2 m wide x 0.8 m deep, were constructed

from marine aluminium pipe (32 mm outaide diameter, 6 mm nall thick~~s~:)" I, •

(Figure 'I). A 3'0 long 'c'onical fllterihG ~ci:'~'h'e'xagoh~{~e'sh's'i~e:L8,nun
• ' , , ..' . ': .' ( 'i 1; ..i· : i \ ..... , ,':: ':.. : ',. . ~ ..•, . .' ..

d1ameter,t13sattachcd, to the' front scction of the frame, wl.th a 0.5 m
., , .' '." ~ .': .. '. ~ i ._~ .. ' ;'.' :- i ..... i " ..•.. •

widc',PVCcuff.,:"Thenet ended in a' thrcaded'buckct <Y.'16 I!idiameter to
• ,,' ~ •... ," -(" :." J',.t... ··'1 '!'~'; ':. ' ..1:' ;',; ~

.l-lh1.ch"WllS 'llttachcd a brassr1ng and collect1l1gbag of the same mesh as the

filtering-net. Adjustable attachr:lcnts ;"for 'air':"fiÜ~d,"plastic':f1~ats

(Norly,.,boat :fenders,' sizc 508)' '101cre'fitted''to the outsides of 'c:ach frame
J

to a1101o1 e.:lsy varia ti~n of the fishing depth at the su:d~~~. ;: Scripps" .

depres'sors could be ,attachcd . to euch' frame, c~<lbling th~; 't~ b~ ,fish~dat
.varying depths 'below 'thc curface: The 14 ~ 'long'RV 'ini2ELtA'w~~"~sri~ to',
,tow!the :netr; si.o.ultancously froo :b'obI:lS "~vc't thc 'pari:: 'll~d ~tarboa;(t~~des.

The 3.5 m long boo:ns enc.bled thenets' tb 'be' towed: on a 'straight cours~"d~d,

clear,.of, anydistu::bance' prcduccd':by' the' ship t s pfope'Ü~~'~ This syst~~'

allowed either both l1ctGto be flshcd nt 'tI1.c s'urfac'c;'o~ fd~' ori~ to ~'~'!: ," I

fished at the surface and the other at varying depths. The depth of the.;",,:

sub-surface nct was tlonitorcd by an electronic depth gaUBe. --'<:' ":"'" -;,',
'. " .'-t,' .. ,<," • :' " f}\(;: (.:~ ..', ','( ~

',' Th'c nets were tc".red for '30 minutes at 3 knots, the surface net thus
.. .. ~ ?", ....";"J.~j.~.~": .•: (' ., .... , ',': .,'. <.i

s101eepingan area'of' appro:dreately 2000 m- andsa::lpling down to 0.3 m.
. ' ",.', ,",' ", ' "'v,'" ',3' '

The,sub-surfacenct :filtered an estimated volume of 2200 m. This net
. ' , " ' .. , (;.; ,",

was fishingduring :vc'cring <lnd hauling and the'reforc did not take a dis- ,.', ~~

crete saI:lple cf, the depth band in'which it' ';'lasto~ed':" "'.
", .. • ,~., " _. I' ~. l, ' ~,". j;'. ' "...~.."

One, hundred' änd,'six' paired hauis' 'tIere made on thc first' survey,

11-26 July,'ai'ld n 2~h<iuls e'n t:he sc·c6'nd~18'Atigust-7' SePtc~be~: "s'ev'~ri't~'!"'O"
. : .... '. -,.\ '~~...... '~ .;.~.~ '~"":-'~::;':'

six of the hauls on the first survey ,.ere made with both nets'fishing in
, , ":' ":," " ,.'.:,. :~tl;:~ l.i!(~ ·.t.,';, ' .... ~.: ..::-):, .• :

the surface':ihalf~me'tre~"The:rer:üliiilng '30"pidied haüls on this survey and
.- '·rt'· ( ....'" .~ ·~··,·I ~·:·ld~J·.'l .... ~ i.:;· '1

thc 112 paired' hciuls orl'lthe second' survcy were 'oadci wÜh tlui starboard net
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fishing,,~t'.variotis!fixcd:depths'.belowtlie su'rfacc'> :i\:i-i haul's '~cre'~dc
" - .... ~ ..\- .' ~ f . ~ . ", ,I • . ~, • ':' " .••' ::;

during :daylight 'hours with'· the :exceptiori 'öf ithc 'finaC"10'hauls,"which wcre
•• .' . ',' r • I '.. ..' 'I '.' ~. ., •. ' I

madc::,during .dusk·and~ darkness onthe riight 'Of 6I1Septcmb-er; " .....

,2 :", ..The catch fromeülch':net: was 'washed ;into':th~ 'coIi~ttirig;:bdd, 'rcbi;V:e'c('
• " ,_ • -. • ,~, ", ,0 • ~ , ; ••• : ... • •••-..! i ~ \- .

into '?ln 8.'1" ,oucket':and, sorted' bnboard ship. ~TIie' catch most" :frequentlycon:"

sis ted of.' airborne' insects ririd tcirrestrial debHs' in 'whicil! 16b~t~t' fri~a~

could be easily. seen and removed. The whole sampie was fixed in 4%':'f'b~d'tin

and.~ re.t,~rncd)to" the:1aboratöry' for ilccur'a'te sortlno' : All the'''ia'r:ViJ.'~I ~ere
subqf1quently'staged'cand:;measurcd: ", '... .,. ,,".];:::."

;l1easureille~ts of, total qua~tum ii"radbnce (400-700' rrin)' a't 'deck'ic~~f;;'
were made during:each hauL-on the second' survey. ..".. ., ., .. : ';:,::.iG',F:h

";. ':' r ,.,:', • f'" • ' ~ ~ .. • : •

RESULTS ." ' ... , '\

• .l, " 'I i

' .. _'l. ~:;-.:i

• ';;:The.·,two ,surveys ware 'dividcd into thre~ 'sanplirinpcriods, 11-26 July;'

~.~':'"22 'August and '·30 Augusi-7 September. 'A tot~l'cif a:ü lobster "·l~r.;;aci('-·;~

(695 :Stage I, .83Stagc· II,. 29'Stage 1II~ 14 Stnge 1Vr'\.1as' 'C~~'Bh't<during'

the .wholc period of the su·rvcy. ;Of these,' 436 (43 r 1't'5 :'!rj '~bie' 'taket{:'"

during the, first ;sampling ;pcriod, 147 (135 :1, ~~l!', '3 :'ÜI'~: '1'4 IVrduri~g - ..

the second period and 238' (1291, 69 Ü, 26 IIl) du'iitiif th~: 'tifir;f~~ri~d.'

TIle search for a suitable patch of lobster larvae in which to study.. ~ . '" " ..' ~

their distribution in the "rater colu:1n covered a wide area of BridÜn:gton''''

Bay •. , During··this search' both ncts' '~cre ftshed at thesurfacc, niiowing a

comparison·of: the'~atches~in each ne't"to-·be'n.ade/ U~ing th~29 h~uis'~hriil'

lobster·larva'ewcre'icaught· in·:at·least;'o'h'e of the'nets, the:mean ~'ai:ch p~r

haul',and 95%',confidencc·limits'wcre 3.4J·'i:J!.17 for the por~'UE~t 'and ''. ...
4.94 :!: .1'.88 1 for' the !starboard nct (i-test,.~IP'0;5)~' Thc're was'ho sifinifi:':';"

c~~t.differenc;c between.thc'catchcs ofthe two riets;-; .' -.;,', ,.'.",~,. '.i

Thc subsequent vertical; distribution· studics'were cond~ct<~d 'in:\i;:'· .;!

areaaa7:nauticalmilesoffshorc whcre'lobster larvae'wcrefiost'abunda~t

in the ,surfacehauls •."-·Thc··data are:presented as total~~<itch'iri tli~" ,;.

paircd~sut::face,"and:sub-:surface' nets (Table' 1); Thecatch'pctllnul hfi'~ ,;;,
\ " . ' ,.I .".- ".~~:-f', ,'··.T~·.' '''-i'> ....

been' ~alqul,ated,usingonlYi hauls wh~re lobsterlarvac"wcrc' triken' 'in.' uf' least

009: o~ ~t'!'tc. two, nets.· J1nJtherfirst 'and se'cond samptiüg' pcrr6dsr't:h({'C~t'~h..:",'

rate, wa~i highcst~at' thC"surfacc' (Table' 1),:. with)'approxirii:ai~iy;80% bf'l;the" .'
.' • • . , • • ..f/! ' • • :. , < ,." '~1 • '." _. ~ . ·r \ '. ; '." • . ..' ~

total cat~h, .Yhl1st l.n,.the:thud pcrlOd.":lcss' (40%) wcre- caught:at"the' sur-"

face thanr,at' dcpth·;'(Figure·, 2) .:. Thc' stirface und: sub-sudnc'~ cJt~h'e's ha~e'::':' H

also beeu ~preliminari1y;'exnmined in rel'ation ,1'6 spring' .:ln'diIl(~tlp tidal '. ,,' "';~'"

hcight fluctuations (Figurc'3) ~''JThcse data show'no" apibrent'relatlonship <~

bet'reen' ,eitherthe surface:'or: sub-sutfac·c·catch rate~'arl.dtH(i~·spriiigaud ...,.

ncap cycle.
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during cach haul. The total eateh at thc surface and sub-surfaee has

been grouped into 250 mieroeinsteins m-2 s -1 bands for the two periods,J:"

(T(lblc 3). I Thc, standard ;deviation :qf eaeh haul is so-,high, that"no signi-
, '.'~ '.'1. ," • . , -. . -

fieant relationship between light levels,and total cateh'of'lobster,latvae~
:,,! ,".l ': ..... - , ..,,' ,

ean b,~ ~?t,ee~t\~" i,n, th.e~.e ·data. Onl~ .,oua series.of haulswas coriipleted i.()"

durinß. a ,dusk/darkness period '. These.;hauls have been separatcd, from.' the !";::.;
".l, '-',.: ...- __ ' ' . .

daylight .hauls .for· that per iod in Table., ;'} , .and ·suggest. some,,,hat higher' : ::;,i)
.- : 1: ;, '" -~ ~ \'/., .. ,' .~ I } ,.. " ..... ~

eatc:q ..r:at~!:l, .at.,ther·su:t:"~ace at'n.igl~t ,than.inday.t.ime~
• ~ .. ,,'... • ',. I .,J', .1. \ ..- •• # • - ( - ". ' ,

Ihe effect; lof direetion of.tidnLflow has ,beeu cxamined 'by groupinfp
.~'",_ • • .\. .,) '" .~., • c ," ...... ~ • ,

the surfa~e ~~~(Ls~9-surfne.e,~a;tehe~for ,.eaeh perio~, .into"those "e'a~3ht;: " :

during abhing' z:n~,J~,o,ading \tidc:s , (Table,,2) 4 Whilst. these dtlta shmo1some~'::

variation in ,ebQ ,and. ,f1ood tide eateh"rates during the first two. pcriods,
~:. -.',' •• ~ .I : I. .'. • ... • ' •• ~ •••'.. • . .

thcrc ,is no pattern to sug8est that,thcse,differences,areproduced by
.... ~t· , .". I ' . t. .,... . '. -

anything ,other, than random variation. '" Tj1esc data awsit statistical :', ;': r::
;'. ',,1'. I • • , • ". -,

.sllalysis.
, t .. ~ .• ..... '"::. ,~ -,

'.' ,:hcF,~;;W~s, a s~8ges~ion of a relationship between, bright\ sunlight and'

low eatches at the surfacc during the firs~ sampling period. ,'This hypo"': ';,;

thesis, was, tested,during,the subsequcnt: surveys by. measuring·'. thc', total,
'.~:\';i': ;.::. ., \~~, ,-... - .,..

quantum irradi3nec between 400 and 700 !U!l wavelengths at~.deck . level';"'" " )',
+ \ "

DISCUSSION,. ". -. _.. . ... ,. .,' i ,,[~:l
11. I'.'.: ;"l·~ ,',: ":~i.'; ,', ' ~,~ .:i .

.. The,1ow, d~nsity, an~highvariatior"in~,.entehrates, of lobster; larvae., . i

observed.during the 1976,surveys (Niehols and Lawton, 1978j, has'agairi:.;: ','
• t" .l. ~. . '. . .' ~ I.~ •• • - •

been a feature of .these. s,tudies. This has rendcred preliminary. interpreta-'
• .• . • ~ 'l . • , .~.. • .

don of the results,extremely.diffieul~,and must in itself:cast eonsider-;
" " :. •..•. .1., "

able. doubts on the value of future atteopts at quantitative: sarn:pling~ , .'
._} .' " .'. '.~' \- ~.' :

HOtleVer, it might be possible to ovcreomc this problcm.by sampling,on,more-'.'" , . . .

intens~"e;gr~ds.\t.han, h~,:e ;bcen,~sed in. the quantitative surveys: ofthe.

larvae of.H•.a>nericanu~.,;.Fron a praetical point .of view'"this ~could only
J l .~:-", . ,., .. '~-' ".;.. . , .

be aehieved ,if ~ saepling.eould be".eqnfined ..to tha, near-surfaco lo1aters~ ,'In, ,
',: ..; - ~... .. .. .; . . .

thc first t;:wosamplinß periods, .although the eatch:,ratcs,'ati the: surfaea', '1; '."
, ... ' .. , ' .

were much higher .than those .. frombelow, ·thcre ,were·,ne.vertheless.'signifieimt';
t ,.. ~ •. <: ~ '. , • .'. " " ,. , • < •

proportions .of, the .,larvae ,d~wn, t,~ .belo~o1,3 m.,·l :It· could bc: argued ;'that: 3' fcw',
.' ,-, ..; ~ ' .. ,;., , ~ " . .

of these '.larvae "in,thc sub";,3urfac,e netsoay .have ·been· captured as~ lthe!net ,- '.
.. '.' '''., '1. .... "".' .' .• • ,

pa,s.s~d .throußh"thl(::su.:t:~4ce ~during,shooting. and ,h3.ulih3.·' Inithe" fihal,') ; -' .":

samplillg p~:::~.04 .th~,su~:-:surfaec eatche,s',were hißher ·than thbse·:from· thE~' ',;.'

surfaee Hqt;.,;~fuep L~he~s~b~f,ur_faee..eatch is plotted as; a'proportion 'of .·1 ...~ ::.

the ,m.e~nr(~~r.~flce e~}:~h... for_.cacjl':sampling period '«Figurc, 2),' ,the .. ehangciu .,'.

vertical ,distribution .of, the larvaeon. the final:,survey·,iselearlyt shown.',,- ,;",
. . - . . '.' . .

4 ;,"
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This major change demands an explanation, und an asscsst:lcnt nade of the" ' ,

significance of such a change toquantitative sam~lin3. ,Ho~~ver,"in the
; . '. " ,.• I ,'\. ~.., . ~

preliminary analysis of thc data noncof thc variables sofar ,'examined

have provided that expl,;mation. ',' ' ,

oni~i~ 'thc' thi~,d ~~mpli~~ period ''tvcre substanÜal,nunbers of [

Stages II' to IV larvae ~~ught. 'Evcn' the~ ;it has not 'bc'~n po~;~ible to

relate' staccof dcvelopment and vcrtical distribution~ ,The' low numbcrs"'of '
l "\' . ~ ;' . 4 -.' • !.' "~ . .', i ., . . . .' , . . . . . .:. ..

St:'a8c'IV~tarvdc mayhavc been duc to some settling'to,thc benthic,~tage.
.~. .' ." • '. .• l .: \ ~. '-., • ~ ..' .;..•

lIost of the"larvae found beloH' thc I n dcpth in a11 three periods ~l1ere
;;'~!'.:

still in ;tii'~'"fiist ,"stag'c of develC?pin~nt.: " .
!I::.~~.'~·.···';.f .... 'I ~.:'~!, ".\~.

Thedifference in catch rates at thc surface on ebbing and ,flooding

tides on the first survey was reversed on thc ~econd survey and absent on
\: . pr." . , '.

th~ 'final. one.ri':F:urthormore, uo differences in'catch rates are apparcnt in

th~'sUb-surfacc' s'~taprc~'~' If thcra~'is anytidril cffe;6~t:o~ catches its siG-
.... .. "

nificance is not apparent from either these data or froL:l the'examination

of 'catch 'rates"i~ 'rcilaHon to thc"spring a'Ud 'nea'p t'idal '~ycle. It'; p~st bc
~ •... '. .' . ! .. ' .. ;-'" • : 0 ' '; ~ ~ ..' •• •

remembered that no specific experiment to study the effect, of tid~~,on

catchcs 'tl1as conduC:ted, and the data have only receivcd prcli17tinary , ;';,..... ":', .', ,.'''''', .....
analysi$.' , ')"1

l

•

. ,

Similarly, cxaninntion of thc eatch dnta in rela'tioa tO'sud:acc irra-

diance offers no explanation of the change on thc final survey. Fe'l1

opportunities however oceurred to samplc eontinuously durinz briGht 5un

light and,:thesa data arc,thercforc limitcd in their, eoverngc at thc higher

end of tl~c irradianec scaiö.; rhc' sa~pÜng durine clus1\.' and dnrknes~ was

limite~ b.~,t .. i..~d.~c:nted ,soIl1e..~",~aE_.hi8her. ,cn_t~h_~qtes at." thc, 1}urfa.cc at night,

though sub-surfacc day and night cateh rates Hcresimilar. ,.. '
" '.. "~r-

All the data obtaincd:'durfn:g-'thcscsürvey~-:'illdieategreat difficulties

in nny atteropts to quantitntivcly sampie lobster larvae in this area. It

may notbe'"unre'as"onable t6:,l'ra,ir 'thc same behavi'ournl eonclusiori 'for, the

larvae of llomaruß gammarus over thc whole of its distribution rnnge. ~lis

would render nny attempt to usa larval abundance as an adult stock index

very difficult.

Thes.~!;,1~:ta warrnnt additional ~nalysis, but even so further studies

of the vertieal distributionof thc larvae necd to,be conductedto con-
• 1

clude this~work.,... ·The-emphasisshould-·bc- on' tal~ing 'largo;" discrete-samplc5

and on eliL:linatiug as many of the physical variables as possible.
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Tahle '1 :1: SUIDI:lary of cateh rates' o( lobs ter larvae (all Stages)
, C' r from surfacc, and sub-surface sampies .for the three . ; .

s~plin3 periödG
. . ~

Catch (numbers)/haulSamplil1g
period,'

Surface
0-0.5 m'

Sub-surface
below 'O~5:m

tlumberof
paircd hauls,

'.,; j ~: •

,;" .;

<\\
Day

11':'26 Jul
.cIf

lS-22Aug
: ',. Jt.

30 Aug-7 Sep

• I .. ; ....

,; .. ,

30 Aug-7 Sep

. ·,,1,"

6.4

3.1

1.7

1.5

',"': !.·"r

,. ,

Night

2.8
. , : ; . ~ ':

1.4

1.2

2.5

Day Night
" '1:. i

2.6 2.4

" ,
28

,'"

3t~

57

--'
Day Night

46 10 .,-
' ..



Table 2 Numbers of lobster larvae in surfacc a~d sub
surface hauls divided inta hauls made during
flooding and ebbing tides

Sampling per iod

Surfacc hauls

13-24 Jul
18-22 Aug
30 Aug-7 Sep

Sub-surfacc hauls

13-24 Jul
18-22 Aug
30 Aug-7 Sep

Ebbing

No. of
hauls

93
26
36

18
26
36

Total
catcht
haul

I.G
3.1
1.6

0.9
0.3
2.4

Flaoding

No. of
hauls

130
23
21

15
23
22

Total
catcht
haul

3.0
1.0
1.7

1.5
0.7
2.3

Iable 3 Numhers of lobster larvae, all Stages combined, in surface and
sub-surface hauls, tabulated against surface irradiance

Surface irradiance Surface < 0.9 t1 Sub-surfacc > 0.3 I:l

niicroeinsteins
-2 -I No. of No./ S.D. No. of no.! S.D.m s

hauls haul hauls haul

18-22 August

0- 249 7 3.6 2.0 7 1.1 i .3
250- 499 6 2.0 2.8 6 0 0
500- 749 14 1.9 2.5 14 1.0 1.1
750- 999 11 2.3 3.5 11 0.7 1.4

1000-1249 4 1.8 1.5 4 0 0
1250-Jl~99 1 0 0 1 0 0
1500-1749 L~ 1.0 1.2 t. 1.5 1.3
1750-1999 2 3.5 3.5 2 2.5 2.1
2000-2249 0 0 0 0

30 August-7 September

0- 249 3 4.5 2.5 8 1.4 0.7
250- 499 8 2.5 4.1 S 4.4 4.4
500- 749 9 1.2 1.4 9 1.9 1.4
750- 999 9 0.3 0.5 9 2.2 1.7

1000-1249 7 0.1+ 0.8 7 1.9 1.9
1250-1499 10 0.8 0.9 10 1.7 1.8
1500-1749 2 0 0 2 4.0 5.7
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Figure 1 The 2 m x 0.8 m deep neuston net.
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Figure 3 Catch rates of lobster larvae from all hauls in surface and
sub-surface nets, plotted against the spring and neap tidal
cycle.

l


