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DlTRODUCTIOH,
.. ~- ..... " ~ "

'As ·p~rt of the expamion of tJ:1e .research studies on ,lobsters (Uomarus
~. ..,~.:

~ß (L. »in England and H~leß: it is necess~ry.to study growth rates,
. ". . ; ..

IJiigrations, ~nd mtural and fishing mortality rateo. The rCES Lobster

(Honk~rtts sp.) Working Group has drawn ~tt~ntion to the need.to de~~~op a. . . .'

tageinß' technique \\f'hich ~llmTs recognition of individuallobsters and ~

'tagllhich io retained ~ftor moulting (leES C.ll. 1975/K:':38; see also

" rCES C.11. 1914!K:3).

rrri~ls of wo tags and a marking mothod, tbe ~phyrion tag, the toggle

,: " 'tagand branding,wero started'in 1574,' both in the laboratory and in the
••-, ••. -... >.,

field. This roport prcson~~.~he. ros~l~~ .o~tainod so far and discuooes

futLu:o tri~ls.

LAB03Jl.TORY TRI1l.LS

"'ImUODS

"",-

) .,'

Iaboratory testing of throe, tngging methods was st~rtod in June 1974.

Lobstors obtained from Sclnoy, Sussex were held individ~llyin 501 tanks

con-l;amng approxim:J.tely 251of soo. "Tator which was continuously ~erated

and slo\<fly excbangod by ~ continua.l inflow of about 60 1/~y. Tbe,lobsters

.were fed with live slipper limpets,(Crepidula fornicat~ (L» and livo or

fro~en shrimp (Crangen crongon (L»" ~bout, twico a week., Th~ aqukia ~ere
- '. . .. ' .

initially kept in an unhec.tod tnnk-room at ambient nir, toI!lporc.turo, ranging
. . -.

'fron 12t6 21°C, but'thca,mbiont airteoperoturo wns.::nintc.inod ~t 22°0 from

25' Jo.nun.r,V 1975 'onwards.

Fourlbbsters were aosigl.1.ed to oach of 4 groups of mnles and 4 groups
.'. ."".." ~',' , ".".... I:

of fero.les ", - mnldng 0. totc.l of. 32 lobsters •. The, lobsters in each group "rere
" .-. . ~, " "~~): .....

scloc-bed to ensure ·tho.t thc groups bad approximo.tely:the sane mean size

(70.1 to 72.4mo carapace longth), with a mini.mun,;~i~Ce\lifuin a ~~up.. ~: . ; ~ " ". ,.,:", . ~.
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Ono 01' four different trca;monts was r-...ndoIJ1y allotted to each 01' tho
'. .' ~ 'P~"\~' .•... ,••• ~~ •• ::' '.,' . . , -....... .,'.

4 groups 01' nales and to oach 01' tho 4 '~oupo 01' fot:lD.los.' Tbc' 4 treatments

were: '

1. Control., No tags, no bro.nding. ",.

2. :','Sphyrion'ttlg (Figurc 1a). Tbis tag was developed by Sc~tt' ond'Elson

(1$65) for uso on saloon and lobstors (llot:lD.rus ~oriconus). It consists

01' on onchor 01' otn.i.nloos oteol :wire, 'joined by a.otro.nd 01' monofilaoent. .. ."" .";-~ '-.' ~. ": .. , .

polypropylone to a longth 01' vinyl tubing, with a refercnce number·

printed on it. Thc a.nchor is inscrtcd into-thc', IJUscles between the~,

caro.pacoond tho' first abdoI:li.Iml segIlerit~ where' the.Lshell splits ,to'

allo,,, the loboter to crawl out when moulting.', '" ,,,

Toggle t~g (Figure 1b). This t~g was first uscd by Gundersen (1964) on

thc lobster llocarus gnnoarus. It consists 01' a flat recto.ngula~"

"stain1~os'~tcel'toggloattached by ri.d,?ublc.pieco 01' nylon monofilaocnt

',' i;~' on':extoI.nn.l flat'rQctangular plastic tag. ,Both thc \toggle 'iIDd, tho

·~J..~ernal 'tag rny be nUnbered~ '~Thotoggle ~o :inserted nt ,th~' ~;~ ~iace
" ,

',' 'no the 'sphyrion o.nchor .:~ ,. ',' c" '. ' ,

4. Drnnding (Figui:ci1c)~ .}.. hot butane,gas ooldering iran Wa~D.pplied;to

the mw'skölcton "~f .thc .o.bdOOen, and: red mnrks made in a coded seqllence.

The underlying pignent \las destroyed ond left nn.rkS,vlhich were visible
'';:: , -

O~1.' the 'new sho11 ~ 'r:r.nis' tochniquewas first used on, thc crayfish

Aotacus' D.stacus Llnne:by' Abroh2.Doon, (1565) ,.' and was usedby ,~bern (1965)

~d Gunderse~'(1973) on' Ramms gar:Jr?arUs.· ," :,'

RESULTS

Ho deaths 'Illere recorded duxing the experiDent.

Qnly 3 01' thc lobstero Doulted bcfore the tank rooo was heated, whilst

31 oo~ted bctwecn 25 Janu..ru-y15-75,. vThon tho tank,rooLl was heatc~, and '

, 2irJune 1975. :. . , ..

J3~d.i!lg'dici not 6ppear to be very successful. ' ,The ,brondswere ,either so
: . ,.~. ., ; .

indistinct 'after Doulting t~t it was not'possible tO,deter.oinethe coded

nunbcr, even' on v-ory clo~a"c:mz:ii.Mtion; or ~ if thc· code could ,be' ~ad, the
" ,:. \ . ... ...

narks left on thc new shell were not obvi,?u?~and if usod in the field were
f ~ '. •

unlikcly to attract the attention 01' fiohemen. "

All S'sphyrion tagsnnd 8 toggle tags were retnined afternoulting.

Afte.r noulting one 01' the ophyrion anchors was only partly,' eLlb,cdd:??-., i;n the

nUDcle. bet\'1cen th.ecaropaceand abdoneri; , two 01' the sphyrionnnchors were

vis'1.bic at 'tbe D~'ar" a~oimd the entri point 01'" the monofilanent-.',:· The .rest

appcarod to bo weIl enbedded. . orie 01' the toggles was ,visible noar ,the
, 'surfccc :0'; tho·~riUscuiaturO.. ..,. - ,

I ~
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Ho second ooulto havo yetoccurred but the observations:on the .'

reten'cion of the tuo tagging 'nethods suggest that the toggle iS.more·

likely to' be retaincd thmr 'tbe sjlhYrion' anchor.· , .: .

.. 1.n annlysis 01' tbc. grouth observations io given in Tablo, 1 and in

Table 2 tho results 01' t-tcsts'on thediffcrences in ooult'increoents and

.oean tiDe to ooult .o.re listedo'" Uo significant differences (p'> 0.3) ."

were found·betwccn the·occn percentage ooult increocnts in co.ra.paco length

01' thc controls, a:Phyrion·tagged, togglo tagged or.branded:lobsters... ··

There. were no aignificant' diff'erences (p:>' 0.4) behie~m:. the· scxcs:within

each treatoent •. Thore' 'Vlere 'no significant. differences (P> 0.1) between

the' Dean: tiDe; to .ooult cf' 3 01' the' treatoEmts. Conpo.riaons with the ~.,.,.,

toggle~to.ggod'lobsterawercooittedo.s these were not tagged.until 70 dnys

::. after'tbe brnnding and sphyrion tagging;' . . . ,',

-, FIELD TRIALS :'" ,

,',l li. , snnll field trial using brnnding, end the' ophyrion tng '\'lo.S carried

out off Selsey Bill, Sussox in.June 1974. A total 01':255 .lobstcrs, each

uith (1.' sphyrion tag. and .brand mr1:a, was releo.sed a'fö'\t Diles off Seloey.

Fishereen were asl~ed to. bring ashore c.ny ta.gged: or. braril ed 'lobsters .

Co.ug11t and' these were thcnheld. c.live in storage:, t:mks o.t Sclsey:until"

',labora.tory,staff coul~ cx<::nine theo; 'Thc·oo.rket·vri.lue plus 0. rcua.rd of

50,pcnco~wo.spo.idfor co.ch narkod'lobster andinforoation onits ·tine and

place 01', recapture., , ..

:.; Ovcr half (52%) of the 259' lobsters released were reco.ptured in .1974.

110st ucrc rc-released and S0::10 were aubsequently .recaptured, ,D. few' up t6

five tioeo. Observations on the brands indicatod that they tendedto fade

and SO:::lC perforated the e~:oskelcton. T'ne sphyrion tc.g appearcd toremain

weIl' anchored in the lobsters which ho.d not Doulted.', Unfortunntely,

only 5' .lobsters, were:rccaptured havincr ooultod; all 01' which retained

the sphyrion tags but: thc' brands' on th<:l ne'.'1 shell' had .faded.' .It is; ',';

urilil:ely that'loboters which had loat·,their.sphyrion tags d;~ing,oO,ulti..ng

woulcl have, been recogniaed by '.' fisheroon fron the branding' rnrks ~ ,..

DISCUSSIOlT . "

Thc snall-scale laborn.tory testing 01' thc· three oarkin{( oethods,

(sphy:r:ion, toggleand branding) suggesto ,that nono' of',theocthods' ri.f'fects the

. gTm1th of Hot:laXUS gaI.:'ll:la.rus. ;

. Tbc persiotence after lJ.oultin&' of brandingwas, not sufficicnt for :. '

,fishcrwen to recognisc thc prosence'of thc rnrks." Non-quantitative. e "

. observntions on thc position 01' thc intcrhül'nnchor aftcr ooulting sriggested

_., -,.,
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timt the lo.rgcr. nnd' sooothor stainleos staal togglo tel; was, oore

offectively retainodbcnoath, tho rrusculaturo, than, tho sphyrion unchor.

Thore uns soDe suggestion that' the 'sr:nll sphyrion'anchor, wi~'its sharp,

edges at thecut enis of the wire grad~lly worked itsway to ,the surface

of ,the, DUsclos, just benec.th, the softnonbrane between the co.rapace and.:

firo'~' o.bdooinal segnent. An nnchor in, this position was Dost likely tobe

;"rost off;with theold shell c.t,noul,ting.: Gundorsen (1913),found that the

rccc.pture, ratc of' toggle tnggcd lobsters was, highcr thun sphy'rion tagged

lobsters , thus indico.ting a highcr tag .loss :' rate. for sphyrion tags. '.', ..:

. :. ' . An a rcsult; of .expcricnco go.ine.d',fron the. earlier 'oxporinents, current

trials' areboing rodc of 0., nodificd.tag.· A total of:203,10bstors were,~.'

,,', double'to.ggcd nnd rcleo.sod, offSclsey, Suosox, during' Mo.Y', 1975. ,': Eo.ch

loboter was bronded and tecged uith 0. nodifiod--toggle ·tag (Figuro, 1d). This

concis'Ged of the 14 x 3 x O.5I:lO stainlecc cteel internal toggleattached by

approxioately,25oo ofb.ro.ided ter,ylene thrcad tora 2500 longlength of

nunbercd vinyl tubing, t as, uscd on:f;ho sphyrion tag. ~,1 ., • '. "

.' ~ . This ,design i t ~ is believed ~onb~nes the apparently superior persistence

of the, internal ' toggle: wit..."'l .tbe neo.ter und smller external- vinyl tubing of

,tho' sphyrion. This tubing offers lose rosistanco than the largcr rectangular

external toCglo, when i boing pulIod through tho ncnbrance bC~loen:,tho carapo.ce

.und,firot, abdooinal 'sogoent, during Doulting. ' .To .aid the insertion. of tho

tOß'ßle o.nd co.uoe the oinioun of internc.l dnnage it io inte:r:cted to. roduce the

.longth of thc togglc' fron' 14 to 1Cr::l!J. ""nd to ll.1.ke i t of plastic m tcrial

(Fieurc 10).; Furthor ,laboratory und. fiold' trialoof this t:J,ß,:dcoign are in

, progreso. " .. '-

., " '.,',-

.Trials :ofthc ophyrion tag, branding nndthe togglo tag ,'fore cODI:lencod

in 1514, ,both in tho 'l~borotor,y andthe fiold•. Lnborator,y.teoting of, tho

three,ncthodo'EUggestodtho.t none of tho'oethodo affectod·tho growth of'

~ Hom.ruc' gomarus. Iro oortc.litios '\-lere "rocorded frou the 24'lobstcrs' rn.rked,

or f=oo thc 8 controls. Brcnd,oarkoleft onthc now oxoskclctonafter,'

noulting were unlikely to attract thc attention of fishorocn. "All.the: ­

sphyrion1/lUd toggle tags. \lere rotained aftor ooulting~' There uas SODe evidence

,. .that ~ the smller,sphyrion nnchor could work to.tho ourface and.my .be, caot

with tho old ohell at oubcequent Doulto. PrOB .,~~~fi~f.d tFial 0,1' 29'9, bro.nded

and· ophyrion ..taggcdlobste~o ovor half ware, rccaptured .but'only 9 lobstors

had noulted. All· had rctaincd tho sphyrion tag but the brando on tho :.new

. -: : ::moll ha.d .. fad;od•. .' Lobstero llhich had lost,. the sphyrion tag. during DOulting

-,4.- ..
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were unlikely to be recognized by fishermen fron thebranding mrks. A tag

hasbeen const~ctedwhiS1?- conbin~stlie apparentlygre~ter'persistence of.......~~ ,-- -- --_., _. ." . - '.._ -.- ..
the internal toggle with thc neater and sreller external vinyl tubing of the

sphyrion. It is intended to reduce the size of the toggle and oake i t in­

plastic to aid the insertion of the toggle and so causeolnioal internal
'. " ,," .

dn.rJao""C •. A total of 203 lobsters ·u.sing the Dodified toggre tag have been .....
• " .' 'I' I"

relcnsed during }'hy 1975. Furth~r laborotory and fieldtr.inls are in

progress or plnnned.
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Mean premoUlt carapace
length (IJI!l + S.D.)- ,

Males

, Mean %increment
, (% + S.D.)

"Mean tiDe to moult
(days ± S.D.)

,-. ~ :'"

Control

Sphyrion

Toggle

Brand

FerJa,les

31.5 .±,5~'4>·' ,
- ..

17? 3 ± 3.9
71.1+2.2'

.. ' -,'.

72.4 ± 5.8

0. 0' 1 4./ . ./ ± .
8.8 .± 2.5
9.7 ±2.0
8.5 ± 2.0

.. ~, ..

234 ± 98
" ,

204.± 41
(150 + 49*)

223+ 21

conti61 :_.::',.-71.0 d;:.A.7

Sphyrion 70.7 ± 2.3
JT6g.gle' '71.5 ± 2.8

Brand 70.1 ± 4.9

9.6 ± 2.4
9.3. ± 1.0

,10.2 ± 1.5

9.5 ± 0.4

261 ±..46

275 ± 28
,(213 ± ,.17~-)

228 ± 103

. .i.

Table 1. The effects of the sphyrion tag, toggle tag, and branding on the

noult :l.ncrement and tining of ,the boult-ing of Homarus g'lJ.l:lila.rus

,1



Mean %Moult increoent Mean ti.r::J.e to ooult

I"fale Fern.le l"'lale Feoale

Methods Conpared t l2. t 1.>. t l2. t l2.

Control/sphyrion 0.77 0.5 0.21 o c 0.56 0.6 0.53 0.7.",

Control/toggle 0.16 OS 0.46 0.7 * *

Control/braml 1.16 0.3 0.02 >0.9 0.22 0.9 0.58 0.6

Sphyrion/toggle 0.56 0.6 1.05 0.4 * *
Sphyrionjbrnnd 0.19 ° 0; 0.48 0.7 0.81 0.5 0.88 0.4.~

Toggle/brand 0.85 0.5 0.88 0.5 * *

*Conparison not possible as toggle tags applied 70 days after other oethods

Table 2. Significance of differences between the nean %ooult increnent

and. the Dean tioe to Doult of various pairs of tagging nethods (t-test).



Figure 1. Lobster Tagging Methods.

(a) Sphyrion tag (upper) inserted between
earApaee and first abdominal segment.

(b) Toggle tag (lower)

(e) Branding marks on seeond and third
abdominal segments.

DIITn1m....__....__......_1I
Top to bottom: sphyrion taE, toggle tag,
proposed lobl'lter tag(e), and modified
tOßgle(d) aS used in May 1975.
(Scale: mm and cm)

j


