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Introduction

Norway lobster is referred to by Hoglund (1942)" who states that the stomach con-
tents are for the most part so finely ground that nothing is identifiable except
frogments of mussel~shell and chitinous parts of small crustacea. The dict is
probably very varied.

The biolegy of the Norway lebster is incomgletely known. The foed of the

The following investigation of the feoed of the Norway lobster was carriced out
during 1960-51, at the llarine Laboratory, Aberdecn,

Material ond Mcthods

The following samples of Norway lobsters werce exemined:-

femalcs, carapace length 17-51 mm,

1960 July-iugust Firth of Forth (No. cxamined 90)
Moray Firth (60)
Minch (40)
Firth of Clyde (110)
October Scuth-cast Scotland (57);
females, carapace length 15-46 mm,
1961 iklrch Minch (14)
Firth of Clyde (50);
males, carapace length 48-63 mm,
1961 July Moray Firth (10)
Minch (33)
randcn semple for sex and size,
1961 Scptcmber Firth of Forth (91 moles, 38 fcmales)s

females, carapace length 22-40 mm,
1961 November Minch (77)
both scxes, carapace length 20-46 mm,
1961 November Firth of Clyde (7 males, 29 fomnles).
Exomination of the foed crganisms was cenfined to those occurring in the fore-
gut (stemach). In addition to unidentifiable particulate matcrial much of the food

can bc classified according to the phylum and about half according to the family
and often to the genus,

Records of stomach contonts arc related to the froguency of occurrcnce cxpressed
as the percentage of thooseforcguts, cxcluding cmptics, vhich wore found to contain
the particular food organism or class of food. Extrcmely fow werc cmpty.

Stomach Contents

The relative occurrence of the different animal groups, cxcluding Foraminifera
(sce p. 3), found in the forcguts of female Norway lobsters of rondom sizo taken
during July and Afugust 1960 in the Firth of Clyde, the Minch, the Moray Firth and
the Firth of Forth, together with the rclative number of empty forvguts, are shown
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in Figurc 1. Polychacta, Crustacca ond Mollusca form the bulk of the food, the
relative proportions of these groups being not greatly different within the four
areas, The occurrcnce of Echinodermcta on the contrary varices to a nmuch greater
extent. Foreguts often contein a considerable variety of food. Of 677 foreguts
containing food from the five main food types {Polychaeta, Crustacea, Mollusca,
Echinodermata and miscellancous types) 82 containcd all five in combinaticn whilst
only 64 were restricted to a single type of food (Table 1). The majority containcd
threc food types and of these the commonest combination, which occurrcd in 87
foreguts, vas of polychactes, crustaceans and molluscs. Forty-nine foreguts con-
teined crustaceans, molluscs and cchincderms, the next commoncst combination,

In gencral there appears to be little sclecticn of food, vhich prebzbly comprises
organisns, occurring cither on or just within the sca floor of the arca foraged,
vhich the Norwny lobster is capable of catching, handling and masticating with its
appendages.

The relative occurrcnces of the different animel types in the food of male
Norway lobsters of 48-62 mm carapace length taken in the Minch and the lMoray Firth
in July 1961 agrce closely with the corresponding data for females from the same
arcas at the szme season in 1960 (Fig. 2). Therc would, therefore, appcar to be no
rmarked difference of feeding between the sexes or the different size-groups of
Norvey lobsters, whilst year to ycar variations probably depend cnly on the variation
in thc relative abundance of the aveilable food organisms,

The above interpretation is substantiated by the data rclating to both male
end femal Norway lobsters of random size distribution token in the Firth of Forth at
the cnd of Scptember 1961 (Fig. %3a)., The prosence of the enimel groups in the
foregut ccntents of males and females correspend closely in the two scxes. However,
the percentage containing cchinoderms was very much higher in September 1961 than
in August 1960 whilst the 'other'! category in 1961 reached 24% as comparcd with 4%
in 1960, This diffecrence mainly rclates to hydroids and polyzoans., Polychaetes
were markedly more abundant in August 1960 than in September 1961, It is rcason-
able to suppose that the scarcity of available Polychacta is respensible for the
increased percentage in 1961 of Echincdermata and cspecially of Coclenterata and
Polyzoa.

The relative occurrcncc of the various animal groups in the food of female
Norway lobstcrs taken off Berwickshire, sout-cast Scotlend, in October 1960 ie
given in Figurc 3b. In this sample Crustacca in the form of portunids and cran-
gonids occurred in 93% of the stomachs. The proportion of cchinoderms was also

high (64%).

The relative occurrence of the different animal groups in the foreguts of |
female Norway lobsters, 15-46 mm carapace length, taken in the Firth of Clyde and
the Minch in Morch and Fovember 1961 are shown in Fig. 4. The percentages for
November in each arca are broadly similar to the corresponding percentages for
July-iugust (Fig.1l). The small smmple (14 forcguts of vhich three were void) from
the Minch in March suggests a lower lcvel of feeding intensity which mey in part be
duc to the fact that this sample included 10 berricd females. The general foregut
content is, however, not markedly differcent from that at other scasens, 1In the
Clyde on the other hand a marked increasc in the occurrcnce of polychactes and fish
in March 1961, as comparcd with Junc and November, was accompanicd by a decercam in
the occurrcnce of Crustacca and Echincdermata. Post-larval Ammotrypanc aulogaster
were responsible for the inerecase in the Polychaeta. These rcesults suggest that
seasonal differences occur in the feeding of Norway lobsters, cwing to the ten-
porary abundancc of cortain food organisms following settlement.

Combining all the data from the 706 foreguts examincd, 2% were cupty and in
the remainder Polychacta occurrcd in 6655, Crustacca in 67%, Mollusca in  64%,
Echinodermata in 50% and Foreminifera in 41%. Fish occurred in 13% of the forcguts
and polyzorns and hydroids cach in 3%.

The frequencies of organisms occurring in the foreguts arc given in Table 2,

Polychaeta

Of thc foreguts containing solid matter, polychactes were present in 663%.
Scdentary polychactes constituted the majority of the forms, being present in 30% of
the foreguts, the commoncst being Pectineria specics. In the Firth of Forth, lugust
1960, 37% of the foregubts contained Pectinaria sp. This was the principal polychaete
fand rnnpine idontifind in o1l nwsco cveant the Morav Firth, The Owceniidae (55
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Ilivriochele sp. vas common in the foreguts from the Firth of Clyde but was not found
elsevhere. Similarly, although not recorded frem any other sample, Armotrypane
aulogaster was found in 67% of the forcguts from the Firth of Clyde in liarch 1961
(Table 2). The speccimens consisted tholly of juvenilcs originating from a rccent
dense settlement of larvae., fmongst errant polychactes the Glyceridae (9% of fore~
guts) were caten in most arcas, their occurrence being morc marked in 1991 than in
1960 whilst Nercidae were reprcsented in 5% of the foreguts.

Yhilst certain foreguts contained vhole or large parts of polychactes, the
mojority of this group found in the stomachs were represented by fragments identif-
iable only by jaws, setaec, tubes, etc, .

Crustacea

Crustacea were the most frequently occurring type of identifiable forcgut con-
tents in 2ll areas and ot all scasons, Crustaccan renains were found in 67% cf the
stomachs., Rcptant decapods (21% of fereguts) were found in all arcas at all scasons,
the commonest form being Portunus sp. Thesc were of immediate pest-larval stages.
Thele specimens were rclatively frequent and morc than one occurred in certain stomachs.
Natant decapods (6% of forcguts), mainly Crangon sp., were represented by ecarly settle-
ment forms, small fomms or broken pieces of larger specimens., Ostracods (15% of
foreguts) were also of videsprecad and freguent occurrence. fLlso wilespread vwere
smphipods (7% of fereguts), mainly ampeliscidac, cither as smoll whole enimals or
broken up larger specimens. Cumacea (6% of foreguts), cemplete animals up to 8 mm
in length, were widesprcad, vhilst Copepoda (5%), mainly harpacticoids, werc commonly
caten in the Firth of Clyde.

Mollusca

Molluscs were prescnt in 211 arces at all seasons and overall occurred in 64%
of the foreguts., A1l the main femilics werc represcented including Cophalopoda. The
most frequently occurring group wes the Lamellibronchia (59% cf foreguts) amongst
vhich Nuoula sp. (20%) and Abra sp. (18%), consisting of small but vhole specimens, up
to 3 mm in diameter, or brokcn up larger forms, were of most frequent occurrence
ibra sp, werc found in all arcas at all scasons but Nucula sp. was zbsent from the
Nephrops examined from the Firth of Forth. Frequently scveral specimens of the one
specics were found in individunl forcguts  Veneridae (8%) were also caten over a
wide arca. Smell gastrepods (8%) werc found in most areas, being represented in the
main by small post-larval specimens,

Echinodermcta

Although of less freguent occurrence thoan polychactes, crustaccans and molluscs,
echinoderns were found in 50% of the Norway lobsters from all arcas and at all
scasons. The most common class was the echinoids (28%), represented by broken tests.
Thosc identifiable were irreguler urchins, Also of widespread and frequent occurr-
ence were ophiuroids (165), identifiable by fragments of the arms or discs. The size
of the discs ranged up to a nmaximum of 3 run.

Pigsces

Fish (13% of foreguts) were of fairly widesprcad occurrence. The group was
represented by early scttlement forms or by bones and scales from small metamorphosed
animals,

Foraminifera

Foraminifera were present in 41% of the foreguts in most areas. The feeding
hobits of the Neorwoy lobster suggest that microscopic Forminifera may occur in the
foreguts of Norvay lcbsters as secondary food corganisms, having been derived fron
the alimentary tracts of larger animals, such as echinoderms, o=2ten by the Norway
lobster. However, it is possible that large Foraminifera,; of about 1 mm diamcter,
are preyed upon dircetly by the Nervay lobster,

Miscellaneous

Coclentcrates were present in only 3% of the stomachs from all arcas but in
1961 they occurrcd in 17% of forcguts from the Firth of Forth, They consisted ox-
clusively of hydrcoids. Polyzoa alsoc appeared freguently in this same sampling (19%
of foreguts) zlthough not occurring gemerally elscvhere. Phoronidea and Echiurciden
were also found to have been eaten in this sampling vhich vns undertaken in late
September. The occurrence of thesc forms, mainly in the autumn sampling, possibly
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The majority of foreguts (68%) contained in addition to idenfifiable food
material, fine material referred to os particulate matter, This consisted of the
indigestible residue from various fcod crgenisme, mud and sand, all probably from the
alimentary tracts of animals preyed upon, togother with scme partly digested crganic
ratter vhich was tcc macerated to permit identification with any particular animal
group. The possibility that algoe werc also included in this rcsidue cannot be
excluded.,

Sumnmary

4t various scasons, during cach of the yecars 1960-1961, Norvay lcbsters were
collected from the five principal fishing arcas for this specics around Scotland, males
end fomales respectively, in a variety of lcngth categorics, The foregut contents of
these were exanined and as far as pessible the contonts identificd down to specics.
The frequency of occurrence of food crganisms is cxpressed as the percentage of thosc
forcguts, excluding empties, found to ccntain the particular food organisms or class of
focd., The Norway lobstcr is in general a varicd fecdor regardless of sex or size and
takes indiscriminately the availablce food orgaisms occurring cithsr on or just within
the sea bottom. A high proportion of the forcputs contain three or more food types.
Sinece the Norwey lobster is invariably cought on a bottom of sticky mud, the available
food orgaisms arce closely similar in all arcas. This uniformity is reflected in the
types and cpecics of organism cccuring in the forcgut which are clesely similar for all
five arcas investigated at 211 seasons of the year,

Polychactes, crustaccans and molluscs are caten in roughly cqual numbers,
Dchincderms, although less common, are also of general occurrcnce amongst the foregut
contents,




Table 1. The number of foreguts, per sample and overall, containing food identifiable as Polychaeta (P),

Crustacea (C), Mollusca(H), Echinodsrmata (E) and othor types, and the number of foreguts
containing ccmbinations of the main focd types.

No. of stomachs

No., of stcmachs containing
combinations of different

No. of stomachs containing

3 or 4 of the main food types

Total no. of with identifiabls | food types in combination
Yoar Aren stcmachs organisms 1 2 3 4 All 5 i
& “ | type |types | types|types| types PCi | PCE | PME | CME | PCME
1960 | Firth of Clyde July-August 110 108 13 | 34 33 | 25 3 17 2 | 3 11 5
|
Minch " 4o 39 -1 2 9 | 14 14 7 1 4 3 | 16
Vorny Firth " 60 59 2 6 25 14 12 12 4 3 3 13
Firth cf Forth " 90 84 12 | 28 26 | 15 3 21 3 2 -l 9
South-east ) 4 5 -
Seotlond ) October 57 55 9 | 21 20 4 1 4 § | 11 4
1961 | Firth of ) March 50 49 6 | 15 19 6 3 é - 3 -
Olyde ) November 36 32 2 | 12 8 8 | 2 1 - 5 |
) March 14 11 2 3 1 5 - - - 2 - -
: )
Hinch g July 33 33 -1 3 9 | 20 1 2 7 1 2 | 18
)
Wovenbor 77 77 14 1 15 | 34 26 11 1 17 4 | 29
Moray Firth July lo 8 2 & 1 1 - - - 1 - 1
Firth of Forth September 129 122 15 | 26 38 | 26 17 8 8 8 lo | 28
Overall 677 64 |155 | 204 |172 82 87 33 41 49 | 129




Table 2.

The number of fore.s

12 samples and overall.

; oxemined, the number containing 1.‘ood and the frequency of -
occurrence of the different focd types per loo foreguts ccntaining food in each of

1960 1961
July=- | l |
July July Aug. Aug, Oct. j| March | March | July July ; Sept. | Nov. | Nov. Overall

No., examined 1lo 40 6o 90 57 50 14 33 lo 129 36 : 77 7c6
No. empty 1 o o 2 2 1 3 ) 2 4 2 i 0 ! 17

S . - e ; !

F. of UMoray | F. of :F. of ¥erav { F. of | F, of | : )

Aroea Tlyde Minch Firth }%‘orth S.E. Clyde Minch Minch 2irth | Forth CJ:ydc Minch%

S PO S et e el e s e e o I |
| . ! -
POLYCFAETA (Total) 44 83 65 | 82 38 88 36 91 63 66 26 88 | 66
Errantia (unidentifiecd) 8 13 15 8 5 2 9 12 - 3 - 3 | 6
Aphroditidae Pl 5 - - 4 - - 3 - 1 - - 1
Aphrodite aculcata | - - - - 2 - - 3 - - - - | +
Polymoinae | - - - - 2 - - - - - - - ; +
Sigalioninae - - - - - - - - - 1 - - +
Nereidae - - - 1 2 27 - | - - lo - - 4
Nephthydidae 1 8 - 1 2 2 - - : 13 3 8 - 2
Glyceridae 3 - lo 12 4 1o 18 27 | 5o 14 6 3 9
Goniada sp. - - 2 - 2 - - - - 2 - - 1
G.norvegice - - - - - - - 6 - - - - ! +
G.maculazs, - - - - - , - 9 - - - - - +
Eunicidae 2 - - - S - 5 - - - 3 1
Lumbriconerels sn. 2 - - - i o- 2 - 3 - - - 1 | 1
Sodontaria (unidentified) | 15 68 38 36 111 24 27 45 13 11 12 74 30
Spionidac 1 - 2 3 | - P - - - - - - - 1
fhlorhaenidac - - - 1 - - - - - 2 - 1 1
Amrmotrypano aulogaster - - - - - | 67 - - - - - - 5
Capitellidaec - 3 - - - L2 - - - 1 - - +
Oweniidae 16 3 2 1 - - - 9 - 2 - 1o 5
Ovieria fusiformis 1 3 2 1 - ) - - 9 - 2 - lo | 3
Myricchele sp. 15 - - - - | - - - - - - - 2
Pectinaria so. 8 lo 8 37 2 - - 24 - 24 - 5 14
Bydroides norvegica - - - - - - - - - 1 - - +
Unidentified,polychaetes 17 5 20 ‘ 12 | 11 2 - 27 - 14 3 9 12

continued on page 7 .....




continued frem pagae 6

No. examined
No. emptly
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706

17

Aroa
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Minch

Moray
Firth

CRUSTACEA (Total)

Ostracoda
Philomene sp.
Copepoda
Harpacticoida
Hobalia bives
Cunmacen
Leucoridas
Campylapsis costata
Tanaidac
Isopoda
Cirolana berealis
Amphipoda
Ampeliscidaec
Phoxocephalidae
Anphilochidae
Oedicerotidae
Lenbes longipes
Caprellidae
Mysidae
Natant decapods
Processa sp.
Crariion sp.
Reptant decapcda
Hephrops norvegicus
Galatheidas
Porcellana sp.
Thallassinidea
Paguridac
Angpagurus laevis
Portunus sp.
Corystes cassivelaunus

Unidentifiecd crustacea
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continued from page 7

1960 1961
e ; ; ]
July- | ! E
July Julyi Aug. | fug. | Oct.i March: MarchidJuly | July Sept. Tov. Nov, Overall
s — -4 s o et e - I _—
No. exanmined 1lo 4o 6o E %0 57 50 14 33 ! lo 129 36 77 708
No. empty 1 o o L2 2 1 3 o ‘ 2 4 2 o i 17
F. of s Moray ! F. of F. of . ars Moray | F. of | F. of ars

hres Clyde | Mneh|piiin | Forth | S°Be || clyde Minch | Minch | oith | Forth | Clyde | —1P¢B 1

: - [ e —— S
MOLLUSCA (Total) 64 83 80 65 42 51 45 70 | 5o 51 59 91 64
Solenogastres - - - - - | - - - 3 { - 4 - 6 1
Gastropods - 28 lo 3 2 2 - 6 - 18 - 4 8
Bullcmorpha - 3 - 2 - 2 - - - 6 - 1 2
Turbenilla sp. - - - 1 - - - - - - - - +
Scaphandridae - - - - - - - - - 1 - - +
Philinidae - - - 1 - - - - - 6 - - 1
Scaphopoda - 35 - 2 - - - 9 - - 1 - 45 8
Lamellibranchia 62 73 80 64 34 43 45 67 f 50 40 59 387 59
HNuotla sp., 30 53 25 - - 6 27 12 - - i8 69 20
Pectenidae - - - 1 - - - - - - - 1 +
Cyprina islandica - - 2 - - - - - - - - - +
Vysella sv. 1 - - - - - - - - - - - o+
Cardium sp. 1 - - - 7 - - 5 - 2 3 16 3
Vereridac 2 3 13 8 2 2 9 6 - lc - 1 ' 8
Libra sp. 18 38 - 37 28 2 2 9 9 37 6 8 25 18
Tellinidae - - - - - - 9 - - - 6 - +
Sclonidaoc - - 2 - - - - - - 1 3 - +
Curbuls g#ibbta - - - - - - - - - - - 1 +
Hiatella sp. 2 - - - - - - - - - - - +
Mya sp. - - - 1 - - - - - - - - +
Cephalapoda 2 - - 1 6 - - - 1 - - 2
Unidentified Molluscs - - - - - - - - - 2 - - +

continued on page 9....



continued from page 8

1960 1961
; Juky=
July ! July Aug. Aug. Oct.|l March | March | July July Sept.| Nov. Nov. Overall
Wo. exanined 1llo 40 6o 90 57 5o’ 14 33 1o 129 36 77 706
No. enmpty 1 0 o 2 2 1 3 o 2 4 2 0 17
F. of | ... Moray | F. of P, of . s Moray | F. of | F. of o
Area Clyde | 2R | pirth | Forth | B || cuyde | MiMOR | MEneh | o U morth | Clyde | (imeh

ECHINODESRMATA (Total) 46 65 42 23 64 18 36 88 38 54 65 71 50
Ophiuroidea - 37 13 6 21 2 18 51 - 18 - 32 16
lmphiura sp. - - - - - - - 9 ~ 2 - - 1
L. chiajel - - - - - - - 3 - 1 - - +
i A. filiformis - - - - - - - 9 - - - - 1
Ophiura sp. - 8 8 1 - - - - - - - - 1
Echinoidoa 30 13 28 - - 12 27 33 13 37 59 65 28
Irregular urchins 30 - - - - - 9 15 13 22 32 3 12
Holothurioidea - - - - - - - s - 1 - - +
Echinodern (unidentificd) 15 28 12 18 52 6 9 33 25 14 6 3 17
PISCES 2 3 2 5 7 67 9 - - 16 24 25 13
FORAMINIFERA 52 78 73 16 - 38 55 12 - 14 67 90 41
COELENTERATA (Hydroid) - - - - - - - - - 17 15 4 3
NEMERTTINA - - - - - - - - - - - +
ECHIUROIDEA - - - - - - - - - 2 - - +
INSECTA - - - - - - - - - - - +
PHORONIDEA - - - - - - - - - 2 - - 1
POLYZOA - 3 | - - - - - - - 19 - - 3
PARTICULATE MATTER 89 93 93 74 8o 92 55 3 - 11 87 92 68
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Firth of Clyde The Minch Moray Firth Firth of Forth
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Fig. 1 Percentages of foreguts examined containing polychaetes (P), crustaccans
(C), molluscs (i), echinoderms (E) and others (0). Voids are indicated by V.
Samples of female Norway lobsters taken during July-August 1960 from the Firth
of Clyde, the Minch, the Moray Firth and the Firth of Forth respectively.
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Fig, 3 Percentages of foreguts containing
the various food types; polychaetes (P),

crustaceans (C), molluscs (M), echinoderms
(E), others (0); V indicates voids; (i) mele
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100 _July £Q6l Jul§ 1961 and female Norway lobstcrs, respectively and
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Fig. 2 Percentages of foreguts containing the wvarious (B) female Vorv&y.lobstors taken
food types; male Norwey lobsters of carapace lengths during October 1960 off

48-63 mm, taken during July 1961 in the Minch and in Berwickshire

the Moray Firth. (Key as in Fig. 1).
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Fig.4. Percentages of Lor\guts containing the various food types; polychactes (),
crustaceans (C), molluses (if), echinoderms (E), others (0) and voids (V); female Norway
lobsters of carapace length 15-46 mm taken durlug March and November 1961 in the Firth
of Clyde and in the Minch.



