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| ABSTRACT :“,H _la .y S \ o e

- Surveys to sample lobster larvae wlth neuston nete off the north-east
coast of Envland in 1976 hxnhllghted a. sampllng problem which needed to_be.
solved before quantltatlve es tlmates could be made of the abundance and " .

survxval of larvae and of adult _spawning stock size.,. The requirements were

[ETTIEN

to construct and callbrate a_ new and larger neuston net. and to- detcrmlne

.~'4'.'. -

whether 0L, not the larvae made regular vert1ca1 m1?ratlons between the. sea.

bed and sea aurface._k o - T muik.;n

In 1979 a nev net was, used in three surveys. to -study. vert1ca1 distri-,

©

butlon ofilobster 1arvae 1n Brldllngton Bay.c,MaJor changes. in the patterns
of vertxcal d15tr1butlon were scen to occur, between surveys but prellmlnary
analy°ls has found .no_ correlatlon w1th the prevalllng envxronmental condl—
tlons.’ For thlS reason 1t may be 1mp0551b1e to estlmate the abundance of ;
lobster larvae accurately from surveys using neuston nets. -
INTRODUCTION L ” f', o e T
_ Prlor to 1976 11tt1e was lnown about the occurrence of lobster - larvae
in the coastal waters of northern Europe. The prev1ous records, most of .
which date back to over. flfty _years ago, were limited to 1solated chance "
captures, all takcn close to the surface. ThlS suggested that thelr
behav1our was sxm*lar to that of the 1arvae of _the Amerlcan 1obster
(. amertcanus), Whlch are malnly conflned to the near-surface water
(Sherman and Lew13, 1967' Lhnd and Stewart,G1969,. Squlres,.l969,;!w
Scarratt, 1964 1973) ‘ . y . ' .
In a ser'es of gurveys off the north-east coast of En?land between
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June and Novembcr 1976 2 total of 133 larvae was caught in 168 hauls at
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the: surface (Nichols and Lawton, '1978). These survcys ldentlfléd*the'f”'

areas where lobster 1arvae were most abundant, but failed to produce a

tat1sfactory estimate of the seasonal productlon of Stage I larvae. An

attempt to use these data to- calculate the spawnlng stock sxze served only
to highlight a sampllng problcm vh1ch had to be solved before quantltatlve

surveys could begin., In 1979 these ‘studies were contlnued 1n Brldllngton'

Bay, with the aim of detcrmlnlno whether’ or not quantltatlve sampllng
could be confined to the near-surface water. Brvdllngton Bay was ch0sen

as one of the areas of highest larval concentratlon 1n 1976 (Nlchols and

Lawton, 1978) and where the berried females were Pnown to be abundant.

e

MATERIALS AND METEODS e e

Two rectangular box frames, 2 m wide x O. 8 n deep, were constructed

C

from marine aluminium pipe (32 mm outside dlameter, 6 mm wall thlckness)
(Figure '1). ' A 3'm long conical fllterlng nct, hexagonal mesh 31ze 1 8 R
diameter; was attached-to the’ front sectxon of the frame, w1th a 0 5 n ”‘

wide 'PVC: cuff.i*The net ended in a threaded bucket 0 16 m d1ameter to

.....

‘which'was attached a brass’ ring and collectxng bag of the same mesh as the

filtering net. Adjustable attachments'for’ alr-fllled, plastlc floats‘

(Norly boat :fendersy size 508) ‘were fitted to the outsides of each frame h

to allow easy variation of the fishing deptb at the surface. Scrlpps

depressors could be -attached to each frame, enabllng them ‘to be flshed at

.tow, the :nets sinultdneously from ‘booms’ over the port ‘and starboard 81dcs.

The 3.5 m long booms enzbled the nets: to ‘be: towed on a stralght course and

clear..of :any dlsturbance prcduccd by the ship's oropeller. Thlo system

e oY

allowed either both nets to bé flshed at’ the surface, ‘or for one to be
fished at the surface and the other at varying depths. The depth of the

sub-surface net was monitored by an electronic depth gauge.‘_ .o
AN R A
"The nets were towed for 30 minutes at ‘3 knots, ‘the surface net thus
SN [

sweeping an aréa‘of: cpproxxmately 2800 m and’ sampllng down to 0 8 m. o

The .sub-surface net filtered an estimated ‘Volume of 2200 m3. Thls net

was fishing during veering and hauling and therefore d1d not take a d1s-
crete sample of: the' dépth band in'which it was towed. - f“ ‘

Onec. hundred and - six- paired hauls’ were madc on’ thc flrst survey,)d:;
11-26 July, and 1127hauls on the sccond 18 AuEust~7 Septcmber.‘ Seventy
six of the hauls on the first survey were made w1th both nets frshlnp ln
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the surfaceshalfinetre. ‘The remalnlng 30 palred hauls on thlS survey and

{
the 112 paired hauls on“the second’ survcy were tade w1th the starboard net

varying depths ‘below ‘the curface.” The 14 m long "RV WUCELLA was used to

DY B



‘subsequently. staged: and‘measured RN

fishing-at-various;fixed:depths below the surfacel " All hauls'were made

during .daylight ‘hours witly. the! eyceptlon ‘of ithe ‘final” 10" hauls, Whlch were
| ‘__:. -

made..during dusk and’ darkness on ‘the night’ of 6/7 September.

.-;The catch from ‘cach nét was washed ‘into’ the collectlng bag, remowed

'.

into -an 8.1 bucket!and sorted' onboard ship. - The' catch most frequently ‘con=

-sisted or‘alrborne insects and terrestrlal debr1s in whleh 1obster larvae

could be easily seen and removed. The whole sample was fixed in 47 formalln

and;returned - to’ the: 1aboratory for accurate sortlno. ALl the larvae were

el

iteasurements- of: total quantum irradiance (400-700 nm) at deck levei
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were made during each haul:ion the second’ survey.
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.: The -two..surveys  were ‘divided into three ‘sanipling erlodu, 1= 26 July,
18—22 ‘August  and ‘30 August=-7 September. ‘A total of 821 lobster larvae S
(695 Stage .I,-83 Stage IL,. 29-Stage III, 14 Stage IV)" ‘s caught ‘during
the whole period of the survey. ‘Of thése, 436 (431 IV75° 11) were taken f"*

.....

durxng the first :sampling :period, 147 (135 1,°9°11, 3° III, 14 IV) durlng o

. the second period and 238°(129°I, 69 II, 26 IIT) durlng the ‘third ] perlod

The search for a sultable patch of lobster larvae in which to ﬂtudy
their distribution in the water column covered a w1de area of Brldllngton N
Bay... During-this search’ both ‘nets’ were flshed at the surface, allowxng a
comparison.of : the .Catches:in each net' to'be’ made.’ U31ng the 29 hauls when i
lobster: larvae werés caught in-at least " ohe of the’ nets, the mean catch per '
haul and 957 confidence .limits’ were 3.41° + 1117 for the porf net and ’ -
4,94 + 1.88! for the istarboard net" (t-test, P 0:5). There was no 31pn1f1-}"

I
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cant, difference between.the: catches of “the two nets:’
The subsequent: vertlcal distribution studics-were conducted in‘an

area.ca 7:nautical miles offshore where lobster larvae: were most abundant
in the surface hauls.:-The 'data are’ presented as total- ‘catch in the *
T

paired*su:face'and"sub-surface‘nets (Table'1): The catch® per “haul has

‘been:calculated using- onlyfhauls where' lobster larvae“were taken “in’at’ least

ong:of .the.two.nets.: !In:the.first and second sampllng periods tne ‘catch

'
,,,,,

totel cetch,ewhllst in.the'third period;v leSS'(qO7)‘were caupht ‘at”'the’ sur4ﬁ’

~ face than-at'depth’(Figure.2), " The surface and ' sub-surfacd catches have

also been. prellmlnarlly examined in relation-to spring and’ neao t1da1
height - fluctuations (Flgure_3).~AThese data show 'no" appnrent celatlonshlp
between .either the surface:or: sub-surface catch rates and thd-spring and ™

neap cycle.



The effect of direction of tidal-flow hastbeeﬁ exanined by groupingx
the surface and sub-surface .catches for each period - inta-those caught
durlng ebblnv and £flooding tldes (Table,2).. Whilst -these data show some  ::
varlatlon 1n ebb and £flood ‘tide catch,rates during the first two. pcriods,
‘there 1s no pat;ern to suggest that these, differences, are produced by ...

anythlng otpg;,than random variation. . These data await statistical i~ it fi-

3

_analysxs. O R Ly ST RPN TR ICRPRCR: ﬂﬁvn»
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. Ihere was a suggestxon of a relatlonshlp between bright.sunlight and -
low catches at the surface during the first sampling perlod ~This hypo~
the§;§ﬁwasﬁfgstgd‘gpr}ng‘@he subsequent: surveys by measuring.thetotal
quahkum’ifradiancé between 400 and 700 nm wavelengths at.deck level -« .
during each haul. The total catch at the surface and sub-surface has
been grouped into 250 microeinsteins n 2 s-l bands for the two periods.i:
(Table 3). ,The standard. dev1at10n .of each haul is so hloh that-no signi-
fiéént felatlonshlp between light leyelsgandvtotal_catch of ' lobster:larvae!

A

can be detected, in, these -data. - Ohly;one.series;of,hauls_was completed Bk
durln" a dusk/darkness perlod . These hauls have been separatcd.from:the !
dayllght hauls for.- that perlod in Table:l, and-suggest.somewhat higher @+l
catqbdtatgﬂigyhtbggsgxﬁgqe at might than.indaytime. - ..o snic. o |
IR Y T TN NS BT T R A L TN LT :
DISCU§SION o O T TP o N Rt TUI It SUNCS BT B i
‘ The 1ow denolty uﬁdjhlgh variation.in, catch rates, of lobster: larvae, !
obscrved durlno the 1976 surveys (Nlchols and Lawton, 1978, has-:again':
been a feature of theae studles. This has rendered preliminary. interpreta=-
tion of the results extremely d1ff1cu1t, and must in itself!cast consider—s:
able doubts on the value of future atteopts at quantitative: sampling.
However, it might be possible to ovcrcome this problem by sampling.on more
intensiveygridsgghan_hqu:bcen}psed in.the quantitative surveys: of -the.
laryge;éf;H.?gpgr§qanu§.”ufrom a practical point,of view 'this:could only -

be achieved,iﬁésamp}inguqoulﬁ be.confined. to the:necar-surface waters, <In :

the first two samplino‘periods, although thc-catchnrates~atrthe:surfacéﬁ“i*ﬁ

proport;ons_qfk;hgvlgrvaeEdpwq t9~below;3 mmgilt-could be argued rthat d few"

‘of these-larvae, inﬁthe>subfsurface nets may,have‘béenxcaptured as ‘thetnet

passed through, th¢ -surface :during -shooting. and haullng. In jthe’ £inal.-
sampling period the,.sub-surface catches.were hlgher -than those from: the

surface nat.. When;the sub-surface catch is plotted as:a proportion of-!

the meaqnsurfpce catch. for .each-.sampling period (Figure 2) .the. .change .in <"
vertical dlstrlbutlop:oﬁithe larvae on, the. final..survey-.is clearlywshown.qu‘

BT



This major change demands an cxplanation, and an assessment made of the '
sxgnlrlcance of such a change to. quantltatlve Sampl;u . However,\ln the
preliminary analys1s of the data none- of the varlables so far ‘ex amlned
have prov1ded that e\planatlon.,“__, - N

. Only. in the third sampllng perlod were substantlal number iof
Stages II to IV larvae cauwht. ‘Even® then it has not been pos31h1e to"
relate stage .of development and vertlcal dlstrlbutlon. The low numbers ‘of .

Staee IV larvae ‘may have been due to some settllng to the benthlc stage.

ce
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Most‘of the 1arvae found below the I m depth in all three perlods were
st111 1n the flrst sta"e of deVLlopment._ - L ';\;
' The dlfference in catch rates at the surface on eablng and -flooding
tides on the flrst survey was reversed on the second survey and absent on .
the flnal one.; Furthermore, no dlffercnees in: catch rates are apparent in
the sub-surface samples. "If there is any - ‘tidal effect on catches its sig-

nificance is not apparent from either these data or from the ezamlnatlon

of - catch rates 1n relatlon to the sprlng and neap tldal cycle. It must be
remembered that no spec1f1c experlment to study the cffect. of tlde on
catches vas conducted and the data have only receLVLd prellnlnary TR
ana1y51s. S S o L uF?ﬁ S ~ '

Similarly, examination of the catch data in relatxoa to" surface irra-

.diance offers no explanation of the change on the final survey. Few

opportunities however occurred to sample continuously during bright sun-—

‘light and-thesec data arc.therefore limited in their. coverage at the higher

end of the irradiance scale.” Thcmsanhlinc‘dutinv“dusk'and darkness was
11m1ted but 1nd1cated somewhat hlgher catch rates at the surface at nlght,
though sub-sureace day and nxght catch rates were -similar, . “:?l*

All the data obtained durlng ‘these survcys 1nd1cate great dlfflcultles
in any attempts to quantltatlvely sanple 1obster larvae in this area. It
may not be unreas onaole to draw the ‘same behavioural corclusxon for the
larvae of Homarus gammarus over the whole of its dlstrlbutvon range. ?hls
would render any attempt to use larval abundance as an adult stock 1ndex
very difficult. 4

These data warrant addltlonal analys1s, but even so further studies

1'?'“

‘of the vert1ca1 dlstrlbutlon of the larvae need to. be conducted _to con-

clude this. work\» -The-emphasis should be-on: taklnr 1ar9e, discrete- samples

-and on elinminating as many of the physical variables as possible.
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Table 1 ' Summary of catch rates of lobster larvae (all Stages) -
.« from surface.and sub-surface samples.for the-three
- sampling periods

Sampling © . Catch (numbers)/haul -~ - Number of i ’

.. period =~ . —_— ~—e—m—  paired hauls.
) Surface Sub-surface
0-0.5 m - © below 0.5m -

<6 w1 64 a4 s T

18-22 Aug 3 T2 3

30" Aug-7 Sep 1.7 2,5 57

o : ﬁnyj lehc | 'Dny'u ﬁignn' ) ”bn§ _ Night (

30 Aug? Sep 1.5 2.8 2.6 2.4 46 10

ol



Table 2 Numbers of lobster larvae in surfaca and sub-
surface hauls divided into hauls made during
flooding and ebbing tides

Sampling period Ebbing Flooding
No. of Total No, of Total
hauls catch/ hauls catch/
haul haul

Surface hauls

13=24 Jul 93 1.6 89 3.0
18-22 Aug 26 3.1 23 1.0
30 Aug-7 Sep 36 1.6 21 1.7
Sub=-surface hauls

13-24 Jul 18 8.9 15 1.5
18~22 Aug 26 0.3 23 0.7
30 Aug~7 Sep 36 2.4 22 2.3

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

Surface irradiance Surface < 0.9 n Sub~surface > 0.8 n

migroeinsteins

m~2 g~1 No. of Ho./ S.D. No. of ©No./ S.D.
nhauls haul hauls haul

18-22 August

0- 249 7 3.6 2.0 7 1.1 1.3
250- 499 6 2.0 2.8 6 0 0
500~ 74S 14 1.9 2.5 14 1.0 1.1
750~ 999 11 2.3 3.5 I 0.7 1.4

1060-1249 4 1.8 1.5 4 0 )
1250-1499 1 0 0 1 0 0
1500-1749 4 1.0 1.2 4 1.5 1.3
1750-1999 2 3.5 3.5 2 2,5 2.1
2000-2249 1 0 0 1 0 4]
30 August=7 September

0- 249 3 4.5 2.5 8 1.4 0.7
250~ 499 8 2.5 4.1 8 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 0.4 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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The 2 m x 0. 8vm deep neuston net.

Figure 1.
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Figure 2  Vertical distribution of
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Figure 3  Catch rates of lobster larvae from all hauls in surface and
V sub-surface nets, plotted against the spring and neap tidal

cycle.
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