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Introduction

The biology of tho Nonvny lob~tor is incom~lGte1y kno~~. Tho food of tho
Norr.ny lobster is roferred to by Hog1und (1942) ~ho states that the atomach con­
tonts are for tho most part so finüly ground that nothing is idontifiablo oxcept
fro.gmcnts of musse1-sholl nnd ehitinous parts of smnll crustacea. Thc diot in
prob~bly verJ varied.

Thc fol1owi~g invcstigo.tion of tho food of tho Nor~~y lobster ~.ns earriGd out
during 1960-61, at tho lhrinc Lnboratory, Abordoon.

Material ['nd 1'.iothods

Thc following somplos of Horway lobsters were oxrunined:-

femal,?s, earaPo.co longth 17-51 JrJl1,

1960 July-AU[;ust Firth of Forth (no. cxnruincd 90)
~.roray Firth (60)
Hineh (40)
Firth of C1yde (no)

Oetober Scuth-onst Seotlo.nd (51.) ;

fcma1es, enrapaeo longth 15-46 nm,

1961 ll,brch Mineh (14)
Firth of Clyde (50) ;

males, e3.rapace 1ength 48-63 lr..1Jl,

1961 Ju1y Morny Firth (10 )
Nineh (33)

rnndcm semple for sex and sizo,

1961 SoptOITlber Firth of Forth (91 males, 38 fcma1es);

fcmales, carapaC8 lcngth 22-40 ~ff"

1961 November :rUneh

both sexes, earnpaeo langth 20-46 ~1Jl,

1961 November Firth of C1ydo (7 m~lles, 29 fenales).

Exo.minatioll of tho food organisrn.s was ecnfined to thoso oeeurrinr; in tho forc­
G~t (stenneh). In addition to unidcntifiablc partieu1atc mntcrinl Duch of tho food
cnn bc e1nsaificd aeeording to th8 phy1un and nbout half neeordinG to tha fnmily
~nd oftan to thc genua.

Rüeords of atoITlaeh eontonts are ro1ntcd to th~ frcqucney of oeeurroneo cxprcsscd
a8 thc peree:ntngo of thorn forcgut8, exeludinc; cl'lptics, .-:hieh v:crc found to eontr:.in
tho p.1.rtielll'2r food orgo.nisru or elGss of food. Extrcmoly f01': were cmpty.

stnD.1.ch C0.ntcntn

The relrltivc occurrenC0 of thc diffcrcnt anima1 groups, cxc1uding Fornrünifera
(see p. 3), found in thc forcguts of fonale Norl'.'D.y lobntürs of r~ndom sizG t'lkcm
durine Ju1y end 1.1JCust 1960 in thc Firth of C1ydo, thc Mineh, thc T';:orny Firth nnd
tha }'irth of Forth, togothcr "I'li th thc re1ütivo nur:lber of Or1pty foruguts 7 nrc' ahovm

~ Hög1und, H. 1942.
'.T..,,~~".- ,

IJcphrops norvcrÜeus (Linne) (Hnvskräfkn ollor Kcjsnrhummorn,
:",·,·~·_,rl "'Q;C"'lrl'Cl"V" I'"'\.t""h kl';clrr:t. ; '!\i"'"'Ylrl(").'V'\ T "Ja~_"Jat::
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in Figura 1. Folychactn, Crustncca end l101luscn form thc bulk of thc food, tho
relative proportions of those groups being not greatly different ,ryfthin tho four
areas. Tho occurrence of Echinodermeta on the eontrnry varies to a oueh greater
cxtcnt. Forcguto often eontnin a eonsidcrable varioty of food. Of 677 foreguts
eontnining food fron the five nein food types (Polyehaeta, Crustacea, Mollusca,
Eehinodo~ata nnd niscellancous types) 82 ecntaincd nIl five in ecnbinaticn whi10t
on1y 64 ~orc rcstrictcd to n single type of food (Table 1). The ~~jority eontaincd
thrce food types and of these thc comnonüst eonbination, ~hich oeeurrcd in 87
foreguts, vns of polyehaetes, erustaeeans end nolluses. Forty-ninü forcguts eon­
taincd crustnecans, nolluscs and cehinoderns, thc next eOIT~oncst conbination.
In gcner8l there appears to bc little solccticn of food, ~hieh probably eomprisos
organisns, occurring either on or just ~ithin thc sea floor of tho area foraged,
which thc Nor\~y lobster is cepnblc of catching, handling nnd masticating with its
appcndegos.

Thc relative oceurrcnecs of thc different aninal types in thc food of nala
Norway lobsters of 48-62 L:.'!l earopace lcngth tnken in thc Mineh and thc l!:oray Firth
in July 1961 agrce elosely ,;,;ith tho corresponding data for f81:1O.los fron tho sano
arca3 at the SG~C senson in 1960 (Fig. 2). Thera c.ould, therefore, appcar to bc no
marked diffcrencc of feeding b3t~ocn thc soxeo or thc different sizo-groups of
NOrT2Y loboters, whilst yonr to year v~riations probably dopend cnly on thc variation
in thc relative abundanee of tho aveilablu food org~is~s.

Tho abovo intorpretatior. is substantintcd by tho data rolnting to both male
und fmnal nor~...ay lobstors of randon size distribution tcken in thc Firth of Forth at
the end of September 1961 (Fig. 3a). Thc prosonco of thc anim~l groups in thc
forogut ce~tcnts of ~ale3 und fomalos corrcspcnd e10sely in thc t~o sexes. Howcvar,
thc porecntGgc eontaining eehinodorms ~ns vory much highcr in Scpto~ber 1961 than
in ~ugust 1960 ~hilst thc 'othar' category in 1961 reachcd 24% as eompared ~~th 4%
in 1960. This diffcreneo nainly rolatcs to hydroids nnd polyzonns. Polyehactos
~rc narkedly more abundnnt in August 1960 than in Septc~bcr 1961. It is rcason­
able to supposc thnt thc seareity of available Polychaota is rcspcnsible for tho
ineroaGod porccntagc in 1961 of Eehinodermata und espceially of Coclcntorata nnd
Folyzoa.

The relative oceurrencc of tho va.rious nn~al groups in tho food of femalo
Nor~ay lobstürs tukon off Bor\v:lekshirc, sout-oast Scotlnnd, in October 1960 i~

givcn in Figura 3b. In this snmple Crust0cen in tho fo~ of portunids and eran­
gonids oecurrcd in 93% of tho stomaehs. The proportion of cehinodc~s TInS also
high (64%).

Tho relativa oeeurrcnec of tho different anina1 groups in the forcgutG of'
female Iror,,:ay 10bstL'rs, 15-46 m..r:l eflrapaeo longth, tnkon in thü Firth of Clydo nnd
tho r.~ineh in :MQrch and November 1961 are oho,-,n in li'ig. 4. Thc pcrcentngos for
November in 80eh area ara broadly similar to thc corrcoponding pcrccntagcs for
July-August (Fig.l). Tho smnll s~mp1c (14 forcguts of ~hieh throe ~~re void) fron
the Mineh in March suggests a Im7er lovol of fecding intcnsity ,-,:hieh ~o.y ir. part be
due to thc feet that this snmple ine1udüd 10 berriod fe~alGs. The genoml forogut
eontent is, howov,;r, not mnrkcdly different fro::l that at other sonsons. In thc
Cl;yde on the other hend a mnrkcd ineroE1.no in the occurrcneo of polychaotes and finh
in March 1961, aS eo~pared \uth J~~o nnd November, ~as a~eonpanied by a deercn~ L~

the oceurrcnee of CrustaeeR 2nd Eehinodormatn. Post-larval Lrr~otTJ7nno auloRo.stcr
......ere rcsponsiolc for thc inerGas0 in thc Polyehaeta. Theso rosults suggest that
soasono.1 diffcrcnecs oceur in tho feeding of Nor~~y lobstcrs, C\~ng to tho ton­
porary nbundancc of cortain food organisns following scttle~ent.

COI:lbining a11 th8 da tEl. from the 706 forcguts cxaminod, 'Z/o wcre cmpty :md in
tho rCI!minder Folychnota oeeurred in 66/~, Crustc.cea in 67%, MoHusea in 64%,
Echinodcrmota ll1 50% and Foraminifcm in 41%. Fish oeeurrcd in 13% of the forcguts
and polyzo~ns nnd hydroids cneh in 3%.

Thc froqucncies of organisms oeeurring in tho foroguts are givcn in Tablc 2.

Polychaotn

Of the forcguts eont::':.ininc solid natter, polychaot()s \"era prascnt in 66%.
Scdontnry polychnotes eonstitutcd tho najority of thc fonns, bGing presont in 30% of
thc foreguts, thc eo~onüst being Poetinaria spocico. In tho Firth of Forth, i-"Uo<.>Ust
1960, 37% of thc forc[;uts eontaincd Poctinnria sp. This was tho principal polyehaeto
f"'Qr1 ... ....,"C;0'" ;r1C'l"'+;f;cd ;,.., ..;" ..,~,.., ... rvvQi"nt thc Ii:orny Firth. The O,;;oniidae (5~~
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1~Tiochcle sp. v~s co~~on in thc forcguts fro~ thc Firth cf Clyde but ~.S not found
clse~11ere. Sinilarly, nlthough not recordod frem eny other s~mplo, An~otryPane

aulognstcr was found in 67'/0 of thc foreguts fron the Firth of Clyde i..'1. ISareh 1961
(Tablc 2). Tho spccimons consieted ~holly of juveniles originnti..'1.g from n recent
dense settlement of larvae. t~ongst orrsnt polychaetes the Glyeeridac (9% of forc~

guts) were enten in flost nrons, their oeeurrunce being more markcd in 1961 than in
1960 v:hilst Hcroidee "ere rcpresentcd in 5% of thc foroguts.

l~ilst certain fcreeuts contained ~ole or l~rge parts of polychRetes, the
nejority of this group found in the stomachs "ere rcprcscnted by fr~ents identif­
iable only by jars, setae, tubeo, etc.

Crustaco8.

Crust8.cea ~~re the most frcqucntly oecurring type of identifiable forcgut con­
tsnts in nIl areas and nt all scasons. Crustacc~'1. rcnains ~re fO~'1.d in 67% of tho
stomachs. Rcpt~t deeapods (21% of foroguts) rare found in all aroas at all soasons,
tho conmonest fom being ?ortunus sp. These TIere of ir.~cdiatG pest-larval stages.
~hole spocimcns were rclctively frequent end more than one oceurred in ecrtain stomaehs.
Natant doeapods (6% of foroguts), mainly Crnngon ep., were reprascntcd by early settlo­
n8nt forms, s~all forms or brokcn picCGS of largcr spccincns. Ostraeods (15% of
forcguts) ware also of iTi~üsprcad Gnd frequent occurroncc. Llso ~~lcspread \,0re
nmphipods (7% of foreguts), nninly ~peliscidao, sither as s~cll wholo nnimnls or
brokün up largar speeimens. O~~acea (6% of foreguts), ccmplotü animals up to 8 rn
in 1ength, were widesproad, TIhilst Copepoda (5%), n~inly harpacticoids, ~urc co~only
enten in the Firth cf Clydo.

Mol lusca

Molluscs were prasent in e.ll ~roGS at n11 S8nsons and oV0roll oecurred in 64%
of tha forcguts. ~11 the ~ain fenilics ~crG roprascnted inc1uding Cophalopoda. Tho
:nost frequcntly oeeurring group v;['s tho L[L':J.ollibr~nchin (59% cf forcguts) f:.nongst
cl1ich Unoula sp. (2~~) [~d Abra sp. (18/0), consisting of smGll but ~hole spocimens, up
to 3 ~ in diameter, or brokcn up 1argcr forms, ~cre of ~ost frequent oeeurronce
~ sp. ";.'DX'Q found in nIl arc2s nt all Bonsons but Hucula sp. was absant fro!:l trIO

Ncphrops exacrinod from thc Firth of Forth. Frequently sover~l spocimcns of tho ona
spocies were founa in individu~l fcrcguts Vcnoridao (8%) were also enten ovcr a
,'Tide mea. Sma11 gastropods (8%) r.erc f01l.'1d in flOSt areas, boing rcpresc~tod in thG
main by small post-larval spoeimens.

Echinoderm2.ta

klthcugh cf less frequent occurrcllce th8n polychaotes, erustQ.c~ans nnd mo11uscs,
cchinoderns \70rO found in 5a}0 of tho Norwny lobstcrs from all arens nnd at a 11
sc:".wons. Tho !:lost cor....':lon elass ",;us tho cchi..'1.oids (26%), represented by brokc:J. tests.
Thoso idontifiable VBro irregulcr urchins. Also of ~idesprGad and froquent occurr­
enee were ophiuroidn (16%), identifiablo by fragments of thG a~s or dises. Tho size
of tho discs ranged up to.ü wnxifl~':l of 3 ~~.

Pisees

Fish (13% of foroguts) i7erG of fairly widcsprcnd occurronco. '1:'he group was
roproscntcd by oorly sottlcnent forms or by bones nnd scnles fro4L smn11 net~~orphosed

unina1s.

ForOJ:linifora

Forominifcra ware prcsent in 41% of tho forecutG in I:lOst ßrcc.s. Tho feeding
h~bits of the Nerv:ay lobster SU{5gost th'3.t nicroscopic Forr.1inifcra ml1y oceur in thc
foroguts of Ibri'~c.,~r lobsters as socondnT~r food orgo.nisms, having been dürivcc1 fron
the alimentnry traets of larger animo.ls, such üG echinoderms, c~ten by tho Norwny
lobster. Ho~cvor, it is possib10 th~t largo Foraninifora~ of about 1 r.n dianctor,
o.ro pre;red ullon dircctly by thc Ircryrny lobster.

Miscellnncous

Coe1ontorntes ,:oro prosont in on1y 3% of the stoI:l!J.ehs fron nIl nroas but in
1961 thcy oecurrcc1 in 17% of foreguts fron thc Firth of Forth. They consisted ox­
clusivo1y of hydroids. Polyzoa also npponrcd frcqucntly in this sü~c sampling (19%
of fo:reguts) nlthou[;'h not occurring gcnora11y 81sewhero. Phoronideo. anel. Echiuroidon
~~ro also fOillld to hav0 been c~ton in thin sruJplinC v~ich ,,~s undertnkcn in lote
Septenbor. Thü occurrenco of these forms, ~ninly in the autua'1. sanpling, possib1y
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The ~ajority of forcguts (68%) containcd in addition ta idcnfifinblo faod
material, fine material roforred to as particulate matter. This consistcd of thc
indigostibl0 rcsiduG frem various feod crg2.!lisr.w , mud o.nd san.d, all probably froIn. tho
alimontary tracts cf nnim8ls preyod upan, togothcr ~ith 8CEC partly digestod erganie
m~ttor ~hich "as tee macorntcd to permit idcntification with any pnrticular animal
graup. Tho possibility that algac ~orc also included in this rcsidue cannot bo
Gxcluded.

~t various Bonsons, during aGch cf the yc~rs 1960-1961, Nor\~y lobsters ware
colloctod from tho fivc principal fishing arens for this spccies nround Scotland, malos
~d fcmales rcspectively~ L~ a vnricty af lcngth cntegorios. Tho foregut ccntents of
those ~cre cxnnincd and as fnr as possibla tho contents idcntificd dO~~l to spccics.
Tho frequcncy cf occurronce af food orgnnisms is expressed as tho porccntago of thoso
foroguts, cxcludinG empties, faund to contain the pnrticulnr food orgrulisms or class of
faed. Tho Nor"ay lobster is in goner~l a variod fecdor rcg~rdlGss of sox or siZG nnd
takos indiscrininatoly the nv~ilnblo food org~is~s occurring cithsr on or just within
the s~a botton. A high proportion of the forccuts contnin thrco or moro food types.
Since th8 Nor~~y lobstor is invariably cauQlt on n tattem of sticky mud, thc nvnilable
feod orgnisms are closely sirr:ilnr in all urease This uniformity is roflccted in tho
typos and Gpüeics cf orgnnism occuring in tho forof:7Ut v1hieh c.rc elosel;}' similar for all
fivo nr8ns invcstigatod nt all soasons of tho year.

Polychnctes, crustacoans and molluscs ara oRtcn in roughly cqunl numbcrs.
~chinod8rms, ulthough loss common, aro also cf general occurrcnco amongst the foregut
centcnts.
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Tab1e 1. The nu.'Uber of foreguts , per sD.r:lp1e und ovorall, containing food identifiab1e as Po1ychaeta Cp),

Crustacea Ce), Mo11usca(M), Echinodermata CE) und othor types, and the n~~ber of forcguts
containing ccmbinations of the main food types.

r
-~==~l·~-----··_--·-----------·---T---·--····- _.__._- ...-;--- --'-- -.------T---.-------.-------------------.---- ----- .----.-

l
i I 1 No. of stomachs containing I No. of stomachs containing I'

I I I No. of stomaehs j ccmbinations of different I 3 or 4 of the ::,.ain food types
I I' I Total no. of with identifiab1e 1.__.S.Q<;J~~JCP.~~ . ~i}}-~C2:.'nbi.~tiPn-.- .---
I Y A I, stcmachs ~ organisms 1 1 I 2 I 3 I 4 IAll 5 I: I' , ILear roa i t i t It 't P P E I PB'" erdE IP ME

I1960TFi-;th~i- C1Yd~-J~i~-::A~~;t-r----i10 --------- -------i;;S-------I~e i~f~ .t:e~1 ~~I-~:s--ll~t~'1~~ 11 i~
! ! Minch 11 I 40 39 i-I 2 9 14! 14 I 7 1 4: I 3 I 16

I ! J110rny Firth 11 1 60 59 i 2 6 25 14! 12 I 12 4 3 1

1

3 I' 13
J I I l '

I I Firth cf Forth 11 I 00 84 I 12 28 26 15 I 3 21 3 2 I I 9

I I ~~~~~:~~s t l Getober I 57 55 I 9 21 20 4 I 1 4 5 I 11 I 4

1 I I ! I I I
I I I I 1

1

II 1961 I Firth of ) March 50 49! 6 15 19 6 i 3 4 I 3 i 3

: C1yde) november I 36 32 I 2 12 8 8 I 2 1 1: : 5 I 3I I i i-I I
i I I, I I I
! ) l.fu.rch I 14 11 1

1

2 3 1 1 5 I I 2 J I
I ) , I I I I
I tünch) Ju1y 33 33 I 3 9 i 20 i 1 2 7 1 1 I 2 I 18

! ) Hovembor 77 77 I 1 1 15 I 34 I 26 11 1 I 17 I 4 I 29I i I I I ,i I
I : Mor.y Firth Ju1y 10 8 I 2 i 4 1 I 1 I I! 1 I I 1

i----·t~~~~~?~-:~~:,~b~__ ---~-=------ -1--·-~--+- :~ t::~l ;:1~:: ~.t-;~=-t~·-8:~ -l~-I-~_~~J~J;:1.

c.n
I



Table 2. Tho number of for8~3 exnmined, the numbcr containing r~ood and the frequency of
occurrence of the different food types per 100 foreguts contuining food in each of
12 sQ..':J.p1es und overall.

1-----------------.---,1'"---- ------,,-------------- ------------------r-----,

1_____ 1960 I ~ I _ 1961 I ! ! i I

I
I ! J 1 : 11.. j ! I · i I I

July I July I A~g:- i Aug. I Oct. ,I Hurch IMarch I July I July 1 Sept. iNov. ! Nov. ! Overall

g~: :;~~ned !~T-~~ l-~~l--;~ r--;~T5~-T;i-I-~i---r~~;;il--;~--r-7~----1 7~~ I

!-----------------iF~~-1-- .--I-~oray-t-;.--~;i---- +;.-~~t-::-- !--·-:--I-~::;l__;~:~-t;~-~;t-;:~-r--------!
f_~_o~__, , '. t~~de_I--lJ~~J-~.:t~+--F-O-r:t~t- S~E~ _*~~~6~-~~n:~ L',~~_Ch 1?ir_t~~ _~rt),J~lYd_i---""n~+- .~
IPOLYCF.AETA (Total) I 44 I 83 1

1

65 I 82 1

1
38 !I 88 I 36 I 91 63 I 66 I 26! 88! 66 !

1

1, Errunt~a. (unidentificd) ! 6 I 13 15 i 8, 5 !1 2, 9 12 I 3 I 3 I 6 !
Aphrod~hdae 1 I 5 I 4 11' 3 I 1 I ; 1 1

I Aphrodito ~culGata I - I! ! 2 q I 3 I I! + I
! Polymoinae I 2! I I I I + :

! Sigalioninae I I: - I I 1 I + 11
, Nereidae 1 I 2, 27 I 10: 4

Hephthydidue 1 I 8 1 ! 2 2)' 13 I 3 8 2
Glyceridae Z 10 12 I 4: 10, 18 27 50 I 14 6 3 9!

Goniada sp. I 2 i 2 I 2 1 I
G.r..orveidcc.. I 6 I + \
G.macula-ca I I 9 I + ,

Eunicidae 2 I I 4 '3' 3 1 :1'

LU";lbriconereis GD. ! 2 I i 2 I ! 3 1 1

~;f~~1~~;a (unid(;ntified) : li I' 68 3~ 3~ I 11 I! 2~ I 27 I 45 13 11 12 74 3~ I
Ghlorhacnidc.e ! - , 1 I 11 ! I' 2 1 1 I

.Arr.raot~{pano aulogaster ! - [I I· - 11 67 I' 5 I
Capi te11idae I - 3 H 2 I -, 1 + I
Oweniidae I 16 3 2 1 1 11 I' ,'9 2 1 10 5,'

Ower.ia :i:'u.sifomis I 1 'I 3 I 2 1 I 1I I 9 2 I 10 3 i
Myriochele SD. I 15 - I - - i - !i - I - I - - _I 2 I

Pectinaria S:J. : 8 I 10 I 8 37 I 2 I! - I - 24 24 5 14

I
, Hydroides norve~dca I - - I - - I - 'li - i-I - - I 1 ,i +

L-Uni~~nt.~~ed,polYCha.::..tes ~_J__~._._J __~~ ~~L2~_. __.1.__~_L_=-L_~~_~-=-L14 I 3 9 1~

continued on page 7 •••••



•cont:inuod [rem page 6 -1---------------- ·----·--··---[--·------·-----------196~---------·_n----.-.--------------.--.-------- 1961 ·-------1---/
l----~'-'---~------l----·------;---·_---'I----·--·-rt---- --I~------·-'---------·--l-·--------~-------;--- ------,-- -_.._~ :

I ! i .J1.1y- I I 11; ! I I i ! !
___~U1~_J---~~=~L_A~_~__11__Aug-=-..L~ct o_J !_:~rc~_L ].~~~ __ JUl~_L~~:~_+~~~pt :_l~~v .__~__~~V. __.J overalt

I I I I' I' I ' I I

_~~~:~~~ne~ ~lL' ~~.-+-~~J-!J!~~-J li I.~~__!_. 1~_V2~ _I_~ I_~~_!_~~~_~
I IF. of ~·1· h l Moray : F. of I S E IIP. of I ]'1· h V· h Moray I F. of! F. of I i1iHnch i:

i r. ~nc I . t I I· ., Cl d .~nc lunc p. h .,., th 1Cl d I .....

1~~~~;;~:-f;;~l')"---..-.-- _Cl;~_ --~~-I-~~; -~-.~O:;h-~;~-11··i;-~-11-5: --;f--I~: .~~; 1-i;~l ~~ I--~~ I
, Phil omene s p • I - I - I, I - - I ! 1 1 + I
I COpeIJoda 22 I 3 1 1 - 'I 6 ' - I 1 I 15 ! 5I . I I I I 1

I Harpacticoida 22 I I1 6 I 1 , 15 5 I
1

1 Hobalia bipes 2 I i, 1 I I ! + I
Cu.'!lacca 10 15 6 I I! I 21 2 i 16 i 6 I

1 Leucor.idae I 1
1

I I 9 1 1 1

I Cw:pylapsic co:::t1.ta I III I 1 I +
. Tana~dae 1 1 6 1 1 I
! Isopoda 5 4 1

11

I 3 3 I 1.
! Ciro1ana borealis I 3 I +

I
, Jun.phipoda 4 5 11 5 I1 I 15 10 18 ! 7

A'TI.peliccidae 7 2!1 9 6 6 ' 4
, Phoxocephalidae 11 I 1 +
I Amphilochidae 'I I 1 +

Oodicorotidae I, . 1 +
LO!:lbos lon~ipes 1 1

1

I +
Caprellidae 1

1

2 +
Mysidae 4 i. +
Ihtant dccapoda 1 2 2 36!1 18 15 5 1 5

I'
Proc~....EE.. 11 1 +
CrarJ40n sJ2. 2 1 30:1 2 3

I Reptant: decapocla . 15 8 I 35 I 35 5i I1 I 9 51 I 50 I 10 6 9 I 21

I Hephropc norvog~cus - _: - I - - 11 - - 3 I - I - - - I +
I Galat:heidaG 1 3 I i 1 'I: I, I I 1 1 1 II Porcollana sP. 1 I I 1 j I I : + I
1 Thallassinidca ! i !! I I 3 I, I + II Po.guridao I 1 I 5 I 2 jf I 6 i 2 I 1

1

2

I
Anapagurus lU8vis I - - I - : - - 11 I I 3 I I I I + I
Po.~2.P~ I 3 - I 17 I 18 30 I - - I - ! - I 2 - J - i 4 Icontinuo

I Coryst:os_cassivolaunus I - I .- I - I 2 I - :1 - I - - i-I - I - - I + .on par e 8
! ,._~~de!!:t~!~od Cr~'fJt~~~ -L ._~__,. 75 _J__"':..6 1__.-?~_J __..?" .!t_..:"":~_._J ..__~__:::; __L ~~._._L._~~ ..!~_. l~ L__3G J '"
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r- --------------------------- ! ---·-·--------------·-------ir--------------·---- ------ ·-------------------T---·-----l

I I 1960 11 1961 ! I
: i---·----,-----·-j-----·--r--------I---------j1--------1-------.,----------+----.-----.--._--~--------. -.---- ----.I
I I I I Ju1y- i ! ! I I I I I ! i I
i No. ex~mned i~;:Y~I-~~~r ::-:- '1__;~Ug :-i--~;~ll--~:c-~r-~:rch-I~:l~i~:l~ --:;;~I_~;?-r--~:v ~--+ ~::nll!
~--~ro._empty_-----_------ IF. ~~ \.~~r'O~-dF~ -~-;-:-1h:-~~cJ :linCh h:o~n~+F' :rt /o~--I~~:~ChT-!.:-1
1--MOL:;~~(;:ta;;~---------t-~~- 187-r~~~ll...LF~;h-f-~~-iil-Cl~d~ .-f-~--i-;~-r~:~-~2~+~~Y9~ei-~;~--i---61 .-~!
i S01enogastres . I - ! I, I 3' 4 I I 6 I 1
I Gastropode. I 28 1

1

10 3 9 i 2 6 18 I I 4 I 8
I Bullo!!lorpha I 3 2 !I 2 6 I I 1 I 2
I Turbonilla sp. - I 1 I J _ +

Scaphandridae - ! 11 1 I I +
Philinidae - I 1 I1 6 I I 1

Scaphopoda 35' 2 'I 9 1 I 45 I 8
La.':lellibl'.:t3.nchia 62 73 80 64 34 I 43 45 67 50 40 59 I 87 59

Uuot:ll'l SP. 30 53! 25 ! 6 27 12 18 I 69 . 20

Pectcnidae - ! 1 11 1 I +
Cyprina islandica -! 2 ! +
M~s ella cP. 1 - I I : +
Cardium. sP. 1 I I 7 I 6 2 3 1 16 I 3
VereridaG 2 3 I 13 8 I 2 -,-I 2 9 6 - 10 -. 1 ! 8!

I I I I i I

I
l~bra sp. I 18 38 I 37 28 I 2 1\ 2 9 9 37 6 8! 25 I 18 .

I
Tellinidae ., I 9 6 I i + I
Solonidae I I i 2 I I 1 3 I' i + I

1'I Curbu1a gibba I I i ,'i I I 1 I +
Hiatella sp. ,2! I I I \' ! + I

I Mya so. ~l I-i - I 1 I I I I I + I, Ceph~lQPoda 2 I - l - I 1 . 5 6 - - - 1 - I - 2
LU~~entified 1.1oll~scc _ __-_...L..- - -.--l.. - ! - ,I - I - I - I - I 2 - I - I +!

- --- ----- .-------~---~----------------.•-.----~ .L ._'_ . J

continued on pUße 9 ...•
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--------------,----- '-~---

I f--i--!91oJuiY~l----r~~---I-----,· 1~9;( I -~,__-=:r'----I
I Ju1y--t~U1~LA~l~~·J_~et:li M.re~l ~r"-h~_Ju~1--_J"!:d_~lllov.I_.uov., Overall I

l---. ~~: :~;nOd ll~ ~ 4~ __I 6~J-.:~ I 5~ JL~ 1_2J 3:J 1~__1~2~. I 3~_l~~ _-l_~~_._.
I! F. of i~Ii h i 1.1oray I F. of ' sEil F.:;l H' h IM' hj' Moray IF. ortF. or l M' j
, Are a C1yde !,. ne I Firth I Forth •• I C1ydo I ane I' lUle Firth I Forth I~lYdO ',ne
[-----------,.-------"- ----------- -..--- ---.---------L-----t----- ------l------r----+----- . .-1. -'_______ ------ --------

I
,ECHINOD3ffi.1ATA (Total) 46 ! 65 42 ,I 23 64 I 18 I 36 . 88 I 38 54 I 65 I 71 50

Opmuroidea I 37 13 6 21 I 2 I' 18 51 18 i-I 32 16
I lJ.ffiphiura sp. I I I 9 - I' 2: I 1
: A. chia;jei I - I I' 3 1 I +

A. filiforrnis 1

1
. 8 8: 1 ',I 9 - I I 1

1! Ophiura sp.
: Echinoidoa 30 ! 13 28 I 12 27 33 13 37 1 59 65 28
i Irregular urchins 30 I I 9 15 13 22 32 3 12
i Ho1othurioidea I I 1 I - I +
i Echinodcrm. (unidentified) 15 28 12 18 52 I! 6 9 33 25 14 I 6 I 3 17

!~~~~~NIFERA 5~ 7~ 7; 1~ I 7: ~~ 5~ 12 i
1

:
7
° ~1~5 1

1 ~4~ ~3~
I COELENTERA.TA (Hydroid) I
I N1'MERTIHA 3 I iI +

I ECHIUROIDEA 1 I -_ ,!,I 2 ++
! INSECTA 1

I~;~~~~E I~TTER J 89 9~ 93 74 L~~ 11 92 55 ;J--= I i~ 1_.~L_92J __...:~__
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Firth of Clyde
July 1960

The ~inch Moray Firth
July 1960 July-Aug. 1960

Firth of Forth
A.ugust 1960

-.
I
I

J
I

I
--l

100 r
Q)

os::
Q)
s.-.
s.-.
;::$

!40r/ "'lLl il ~
20 r! I' I I I' I 1 I I! I I rl --l

I I I I I I I I I I I - I I I - Io ,I _I I-b: r-l.-l..-.-lJ=L.LLl._..L_ - -U.. '_h-:::J__ .i
P C ll't E 0 V P C Iv! E 0 V P C ?!: E 0 V P C M E 0 V

Fig. 1 Porc~ntages of foreguts examinod containing polychaetcs (p), crustacGGns
(C), m)lluscs Cool), echinoderms (E) and others (0). Voids arG indicated by V.
S8~ples of female Norway lobstors taken during Ju1y-August 1960 from the Firth
of C1ydo, the Minch, the Moray Firth and the Firth of Forth respectively.

i:L. • Firth of Forth - Sept. 1961

Females

PCMEOV PCMEOV PCMEOV
Fig. 3 Pcrc8ntagcs of foreguts containing
the various food types; po1ycha~tcs (p),
crustaceans (C), mol1uscs (M), echinodcrms

(E), others (0); V indicatcs voidsj (~) mßle
and fcmale Norv~y lobstors, rcspectively end
collectively, takcn during Sl'ptember 1961
from tho Firth of FDrth

100 B B

80 ~ 1-1 ~. 0~~7i~~60

:: ~~ I 1 '~
20/-'111 1 .-4
o I I I I L It-L.l

PC:M.EOV
(B) fema1G Nor~EY lobstcrs taK0n
during October 1960 off

Bervrickshire

The 3Iinch Moray Firth
100 r- Ju1y 1961 July 1961 1

.~ 80 ~lll-~1'li ~
~ 60 !- I I I -f'l'-' ~
° 40 - ,.\ h Jg t- : I I

~ I I I 1 I
2J 1- I I I I :--,-;
o 1 I i L.., I I ; ~_J._._L~

P CIIIEOV PCMEO V
Fig. 2 Pcrcontagas of forcguts containing thc various
food types; malo ~or\my lo)sters of car~pace lengths
48-63 J;11U, klk€n during July 1961 in thc Hinch and in
the Mor~y Firth. (Keyas in Fig. 1).

100 l"irth cf Clyde The Minch Firtl". of Clyde The M.i.nch
g80 frl'reh 1961 W.are" 1961 Novomber 1961 nV'r>lor 196~

i: 1-1 ! ~ n r-:I;l ,-Jl1 I jJ I-I ~~
[

I ..-1 ~j I --1 1-- i I l.-. I I L
~ 20 .1 I I I I i I. I I I - _., I I! I I I I-I

o UI I i I l=:J_l _Li ,-[lLL! L1_ .hJ_l_l ul.~_~
P Cl'iEOV P CME OV PClfJECV PCMEOV

Fig.4. Pcrccntp.g,"s of for'Cguts eontaining ths various food t;TpCS; polyehal:tes (p),
cru.staeoans CC), meHuses (r,T), echinodorms (Z), others (0) and voids (V); femalG Nor1.'i:'aY
lobstürs of CHri.::.pncc l·:;ngth 15-46 mm tC.kün during li1::.rC,,1 ~.nd Nov"mber 1961 iE the Firtl1
of Clvdo 'llld in thu ~hnch.


