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. The feeding habits, energy intale, and prey preferences of
B - ‘ . ...

q

. . : A ' ~ : '
Homarus americanns wefre examined im the laboratory. Preference was,

s

ot

; . determined by placing varicus animals inm tank;\bith lobsters. This
< . : ] : - . '

confirmed that sea urchins, crabs, mussels .and periwinkles are readily’

eaten by lobsters. Feeding was obserued at high%:using an infrared -
. - .

llght and the feeding actions were desgribed Tﬁe-cnloric'intake of »

1 . . . .
.8

four lobsters maintained’ for one vear, twg at 15 C. were measured.

t ! ‘

It varied diréctly with fluctuatlons in. the water tenperature. It was -~

1earned that a sea urchins ability to grip lt,s substﬁgte depends o oo
. . ; . .
directlv on the 'sea water temperiture. Thus as lobster food they ‘are

, o . ;: , : R 3 .
more easily acquired ﬁuring tﬁb cclder inter ©o oatis.. )

. . . Y
. . e L N .
A distribution study cdncidered boqﬁ food and bottom type. It

-

indicated a direct 'correlation between landings and distribution of b
lobsters; and between lobstérs, bottom tvoe and food. . .
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INTRODUCTION

» . . - - . . -

. .
° = 3
« .

e ' Homarus americanus (Milne-Edwards, 1837), bccurs on the rastern coast
;\‘/ - . . ) . N ) . > ~
. af North ‘America from North Carolina to Henley Harbour, Labrador

| . .
(Templeman 1940). p It is most,, undant's in the centre of its»range;

\r-

'the most productlve areas (from“the 1950, commercial 1and1ngs cited by
Wilder, 19_54) being'southern Nova Scotia, southern Gulf of .St. Lawrence

and the coast of-'Maine.

.

q}]xl&Newfoundland the largest landings (also
probably the greatest ab ndange) are on the West Coast and in Notre
Dame Bay {Canada Fisherles Statistics Annual, 1956-1969).

0 i ) A ’ . S w
In spite of the fact that the lobs;:er is commercially quite

valuable (cash value in Newfoundland is 9/ of the landed vglue of

" fisheries products Temp.leman, 1966), there is very 11tt1e 1nfo/at&en’//

®n it's food hablts and how thesé influence it's local distribution and

A a ! e . i .

C abundance .(Levwis, 1970). .The objectives of this imvestigation. were to

©

-

determine the composition of the diet of lobsters in Newfoundland; their
prey'preferences; mechanisms of feeding; yearly nutritional requirements
- o e - o ’ toe

as related to the Sea water temperature; their relationship with sea
. <G ¢ . T

»

urchins; and the influence of kh}t‘tom type and nrey abundance on their
‘ populat;Lons. - .

! ’ - 9“ A +

In addition to the economic benefits of tfhe fishery, lobsters

alsofcan have a great effect on their environment. For instance, in
_— ‘u”’ .
areas with a high den'sity of lobsters the sea urchin population is -
reduced and kelp and other algae that the sea urchin feeds on increases
. * a .,

(Himmelmann, 1969 and Mann and Breen, 1972). ﬁonversely where lobster

1
populatibns are I§w, sea urchins are abundant and the rocks are bare

- . .
- v R N v eakedl Ay



. '}y of kelps and most other algae. Consequently, it would be: expected that
. ’ lobsters might red‘uce populations of their other prey species e.g. crabs, .
TR < . . . . - e ) . . '

L mollusks,etc. = ' : '

. . A

- affecting the amount of algae present (Mann ‘and B;reen, 1972), but.'.tbey‘

e

‘compete with Cancer Borealis and irroratus. in Nova Scotia, C. irroratus
be‘ing found commonly on sand here (Scarratt and Il'owe,"1972), rather than
B ‘ . L -’ . . ‘ . . ..

'~ on rock. St ' ) —

v . \
.

S ' - )
'To- cognize the importance of the lobster on the ecology of the

P . subtidal "areas in Newfoundlapd, it is imperative to determine both the

.‘, composition of lobster diet and any preferences/in this diet Als.o
s ' their feeding behaviour could indicate why one prey species 1€ more -
T ,-“ ' popular than another. Fo; instance, because C. irroratus has weaker
i S e ‘claws than C. bqrealis‘-_and_,,'so is easier‘ to captu_r.e, it is more of‘ten

. » . o . ’

C e . utilized than C. borealis as ].jobsterb food (Weiss‘, 1970).

ot . In light of the close association between lobsters anj sea

.', s.ourchins, studies were done to ‘ascertain the force‘ with which a sea

) urchin grips it's substrate and how t}i:i\s yaries with temperature. Thi's
” - . will in@icate if sea urchins"are more‘ readily available ac any; one -time

.~

of the yeaiz as prey species for lobsters. ) ‘ ) 9 ,

\J‘ ) . ] ' t Lt - /

. : ’ The yearly nutritional requirements of, lobsters are 1mportant

for two reasons' first how much of one species does a lobster con ume

3 ° -

- - at various temperatures and secondly, does the temperature control

much it consuges . From this something of the energy fiow" can be deduced

and also the pressure on the invertebrate prey species.

Last is the correlation between the 1aborat:ory experiments ’

»

« - ¢

— . . Not only do 'lobsters control sea urchin populations hence \

o e ~a‘,nd what occurs in the environment. While laboratory stud:[:es are . /.



el -

-—
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oL . L L . . ) . .
‘Worthwhtile, they can not be applied in somgt cases to the environment.

Ennis found that the gro‘wth increment wikh lobsters kept a'nd fed in
cages in the sea was highe}./ than in the environmént (Squires Tucker

and Ennis, 1971) In addition to this, the question of whether 1obsters

1

are located in certain habitats because of the bottom type or presence

of food was invegtigated. Templeman and Tibbo ( 45) statée that' |1obster

distribution is governed by larval drift but the 'presence of food aqd

v

hebitarvcou'].d also influence this. . \ ) . 3 V.-
s ¢ \' - & . . ,
.- Since lobsters - are W1de1y distributed, they can be expected to

" have variable behavioural patterns over this wide range. Thus, a study‘

. " of the above mentioned facts in Newfoundland is imperative both for ‘the ,

-

"lobst'er fishery and for 'the ecology of the marfne environment; both~of

. . . N
v - - v i

which could be affected by the.removal of large numbers of lobster.

N /
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& J v ? ; " . g " . .
-4 « S . - . :' v " . 5.
» . u &' I8 . ‘.“. 5 ' "" 4’
.. . / - . L ~ .r
. - . '+ MATERIALS AND METHODS .. . . =~ .7 = =«
. . fe b - - : . . o
7] o : : . N
" Prey Preference . S . _“.L Ce e
¢ T ’ e T v '
, Lobsters were . obta’ined for the preference experiments by Self .
- (; \ W !

'_contalned" underwa.ter breathing,apparatus (SCUBA) and by purchasing them

©

. frdm local fishermen (sée Appendix A)y all of the. sampling sites’ belng

N \a_/

located on the Avalon Penips:ula (see Figure l) A permit all_ow1ng

:

«

lpbsters . to be- sampled _using SCUBA ‘téch’niques Was obtaihed. «from th'e"'-,a

[ o

..Department of, Fisheries (now Department of the Environment) coVerlng

. |
the periods from Aptil to September 1971 and from Juné to Septemberb

b ] * ®
.1972. Food for the lobsters was collected from both Logy Bay and "
s o
0uter Cove (see ‘Figure 1) at. two week intervals throughdﬁt the study

period and thesé were kept alive in continuousl}% flow1ng iea water at

en B . 4

-

the Mar iences Research Laboratory (MSRL). T ',i.,, ..

' . The lobsters were placed in tanks (86x77lxx17cm) at the MSRL

- .
. - -

The sea water in these tanks was never more than *2 0 different from

‘. ' .. ‘\ " .

ambient sea water’ at a depth of10 meters in Logy Bay. " The tanks were

LY

- ‘ [ -

. \

from the 1aboratory." Each 'of these tanks was divi'ded in half us:.ng a ‘

» . \l. ° o
meshed-in frame (built by M$RL technical staff), Art1fic1al burrows e
~ * Lo ! i, o
;nade of fie;d tile ’w,ere added ‘to the tanks. » _ i{‘\ i
° - e . - . s o= .
. , . L Sy
A known weight (to' nearest 1/10 of a gram) of live+food was

Tooe . . 4 i )

added to thae tanks with the lobsters dnd- left there-either for two weeks
' . ‘ 4 LA - . . o

gt
¢

- > ) Lo o oo
or until it 'was consumed.’ Food was added "quan:ft-itatively to approxtmates

- - O . 3

numbers in the environment - (eg five sea_ urchins at a time) .The :]tanks~

were_usually 'inspected'dﬂaily for leftover mate;%a,l, and at no. ti:fne“ did_
' e R \’:‘:}.’l :L- l\ -

more than two days pass between inspections. . . ' S

S

Ry

covered over with hlack plastic garbage bags to reduce-\visual disturbances
- .

(8

o’
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4

i Consumption of 'prey was rarely\observed, and ‘therefore had to

be deduced from what was left in|the tanks compared to what had been: -

'originally placed there. An animal wds considered consumed when- it 5 °
. S § ' . \
shell had been broken open and the insides removed or in tﬂ% case of
- a
softasheil inﬁertebrates (e.g. Bryozoans)-when the animal was missing
[ | Lo ’ ’ ! ©
| 3 ! '
‘from the tank. The preference graphs (see Results) 'consider that an

LY

] ! e o - . ~7
aninal was consumed after it had all been eaten. For example, Figure 5

\l

shows bojh a percentage of Mytilus edulis tested against Strongylochntrotus,

-
v

:‘ droebachiensis and the number of tests (67. BA,and 31 tests). This means

° ?

“that M. edulis would be consumed over S. droebachiensis 67.8% of the time

or that out of 31,M. edulis was consumed 21 times.

‘

N The diet and availability of prey to lobsters were determined

- - ° - [N

: - By
from the labor%tory preference experiments. For instance, lobsters

: - . - :
‘selected M. edulis over many' other organisms. &nd §‘6 }gtilus is o

* o

consideredrto be a major-item of -their diet. "Some of the othér,organisms'

% N k) -—

tested ie. Lunatia are not found commonly with lobsters but prefer sandy

v 13

bottoms and so wh11e lobsters will cqnsyme them thqy weren't cons1dered

to be a major food source and so are listed as minor prey. Other animals
\ : ' .
because the lobsters were unable to break through their hard shells (eg.

[

-Placopecten) were not eaten except in the case of very small individuals

or if only fed viscera. -

\ ’ '
&Qbster Consumption

] ‘For this portion of the study, lobsters and $ood mere obtained
o ) w Y

R AR
as aboveugsee Appendix A). As before, two lobsteré&“wetre kept in

]

partitioned tanks. ‘One tank had sea water at ambient tempgratures ' !,
A

Y . . Q .

(see Figure 9(b)) flowing :Rrough it while the other had heated (ISOC,)“

.



e ) R L . o . A _ 8. . %
s sea water flowing, through it for most of the year (see Figuré 9(a)). . I
: . . o i
P - ‘ N S . A' R . . - - f ’

: The sea water 'was heated by a'device designed and built by Teckmicakl

- . i
b "

. 4 fad

1
|
. ‘ M Ld + ' ‘ ‘
— Serviges, Memorial University, e ‘ \

[ - e e

oo 7= A

oo fﬁi“ -, For one year, one lobster in each tank was fed bnly Strongylécen—

trotus droebachiensis while the other was fed only C. irroratus. These

0 N N N . - R L - . . ©
N species were chosen because they appeared to be the mdst common food of .

3

-

H. americanus,® Material was wet wéighed as before and the tanks waie
— ——————————a w afe :

i . ’ . e
checked every two days at which time more material if required was added.

¢ 3

. - 3 ' N R h R

In this manner the numbers of crabs and sea urchins consumed was
; ) " o ' '

determined. , . . . ' )

+Bomb Calorimetry. "After observing what porfions'of the common

. . L3 r . ' . »
prey species lobsters consume, these fractions, were burned in an oxygen
o -

[y . -

3 . bomb calorimeter. The invertebrate specimens were obtained at the

!
(%

regular two week collection periods and were used in the bomb calorimeter

-as soQn as. possible after collection. All animals were dried to a gonstant
. 4 n . .

a : "weiéht in a Fisher Isgtemp'0ven at 45°q. and ground to pass through a

" ", number 60 mesh sieve. "Approximately one gram 'samples were combusted
’ L : ‘ ‘ .
in a Parr adiabatic.oxygen’bomb calorimeter. The samples were weighed

19

: %
on a Mettler Type H15 balance (Parr Instrument Co., 1964). After each

combustion the;&pid and fuse wire determinations were made. -In additioq&??
. Y ' :“:
\ sulphur centent corpections were determined if necessary (above 0.1%).
13
A Y : ~

=

2
L4

The sulphur methdd used is that invélving precipitation of barium suiphate by

, _ the addition of. rium chloride to a golution containing elemental sulphur.

-r _ . ' All material yas found to be feasily combustibie except~Bryoioa
. probably due to ﬁl's high carbonate chntents -

. . : The ash ‘from the calqgimetry studies was test?d for complete

N . : .



.-‘{_f . . 9.

3

L ) burning,b& comparing weights before and afteréﬁbing placed in a Dubuque

P

) . . . S :
IV Type 10500 Furnace for 3,24 hourk?eriod at 6000C. The ash free weights

were determiﬁed by comparing weights of the‘bamples before beinyg combusted and

after Sting gshed as above. The cycle of calorjc intake was determined from
the calories in that portion of 'the prey consuméd by the lobsters.
. : & -
> Sea Urchin Holding Force-

. . ‘ o
. To determine the force with which @ sea urchin grips it's
L]

éubstréte, one hundred sea urchins (Strongylocentrotus droebachiensis) were

; held in a flat wet Xable through which .sea water was continuously flowing.
e R
.

Not more than twice per:dax;(mofe.than this affected the holding force) they

ﬁéré'pulled off of the substrate usiﬁg'a\Chatillon 0-5kg spring scale hooked
. - L4

onto a harness which was. attached around a sea urchin. By pulling

. . 1]

on .the handle attached to the spring balance, force was exerted at right

-
-

anéles to the substrate. Immediately gfter being removed fxom the

substrate the sea‘urchiqs were wpighed. All sea uréhins that left their @

- -

pod&a attached to the substrate were disposed of ¢ The sea urchins were

€
w -

- collected frbm Logy Bay just prgo} to tgstiqg. They were tested at the

same temperature as the sea water flowing into the MSRL. .A 48 hour.

-

L .
stabilization period was given the sea urchins and the experimept ran
-~ 4 - .

approximately one and one half weeks at each of_ the temperatures used.
The iSOC. éemperature was reéched using the'above mentﬁoned heating |
fet épparatus. Thg temperatures and the times the experiments were run are:
o 0%, - February 8-20; 5.0°C. - Apr1-1'7-14;'9-11f’c. ~ July 16:§3; 15.0°¢c.
| - August 15-23, 1972. - ' oo ’

- 0
Feeding Habits ‘

This section of the study was done using Infrared light at night

L

- W
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L4

Q'.

enabling observations on undisturbed lobsters.: Kennedy and Bruno (1961)

have described (see Figure 2) the seﬁsitivity of lobéter rision.’ It °

ranges from 450mu to 600mu peaking at about 510mu. The filter used on

-
" [}

the safelight for illumination of the tank was a 1A medium red Kodak

Wratten Filtéf~which transmits light at greater than 1% above 615mu.

he4 "v-n a s

-

This_ is above what' the lobster can detect visually and ordinary noverlent

of thé observer seemed to have no effect on it. VYowever, it was noticed

-

during the exneriments that excessive movements of the obstrver could
.

disturt the lobster: . <

P

A lobster was placed in a tank (divided in half using a wooden

)

d1v1der) w1th a glass front through which it could be observed. The

i
I4

foods of the lobster ‘used were S. droebachlensis, Pagurus spp., Buccinum

’

~

. undatum and-C. irroratus. In between observation periods the lobster

was starved. The typical feeding actions were recorded from these

observations.

Field Experiment ' : : : -
. _ _
‘- - nf lobster habltat was set up in Logy Bay Gulch at a depth of
e"' Ss l'y\"}\ e -
JD metefsﬁysing SCUBA) By using the walls of a natural crevice for

nl

suppogg{\three 49m,pipes vere teleseoped out _against the wall. Over
this fre@e a herring net was stretched enclosing the area on all srdes.
Into this enclosure were piecea.large rocks and field tile to act as -
lobster burrows. _ .

Lobsters were gntrodqcéd-inro this a;ea (marked with paint and
holes punched ;J“the telson and uropods) on July 6, 1972. After this
certain numbers of prey spe01es were to be introduged and their numbers

recorded. The hab1tat was v151ted every other day to count prey present‘

- . s

+ el . .
! - . v)
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. and- introduce more if necessary. .m.;#ﬁéﬁ% . ) .

' Unfortunately, the net was ﬂamaged by a-summer storm and the -
.. ) ; :
" lobsters escaped. The habitat was rebuilt 9nly"to be broken up again

by anpther storm before more lobsters could be introduced. Due to

iﬁcighent,weather'conditions the experiment was abandoned August 15, 1972.

o -

Lobster Distribution . a

. SCUBA is a goda technique for studying 16bster~dis§ribution and

habitats (Scarratt, 1968). This method also niinimizes "bias in the

;pverall lobster pgguldtion measures due to gear selectivity or catchability," )

1 ] ©

(Stewart, L9705: In gddition, lobsters have been found to migrate only

very short distances (Stewart, 1979;.and Thomas, 1968); and during the
colder months lgbsters are basically inactive (MLeese and Wilder, f958).

-

Any SCUBA study of distributions of drustacéans should be eonducted over

a short period (ensuring a stable temperature) such as during the
o . ' ., - ' T
summer or winter so the results will be comparable. o o ;n@w~
1 :"E

For this portion of the study,71 diving sites (see*Figure 3)

» - -
.around the coast of Newfoundland were chosen for diversity of bottom

" typés (sand-bedfoék or boulder etc.), ease of accéssibility to divers - -
> " ” .
and varying lobster populations. The number of lobsters present in any

< 4

“
.....
g

v P Y . ’\
one location were censused by. counting the numbexr of lobgfers sighted 0 )

Py A

per diVercEGBr. This&thod was cﬁosen because of its ease of use' and
fairly valid }eéults, (Scarratt, i968). Also subsequent dives to the
~same areas resulted in similar numbers of lobsters being sighted. Numbers

of pref species preseht'and'bottom type were classifiequon a scale of

- 0=t - ' B ‘
. L :
Bottom Scdle: 0 - sand bottom, 1 ~ sand or mud substrate with scattered
- . o ¢ - . R



-

. Y - D . ) .
rocks or bedrock; 2 - bedrock bottom interspersed with areas of sand,
L ‘ . ! :

. o 3 - loose rubble on’'sand or bedrock substrate, 4 - much loose rubble Yy

vy , : '
. ‘ assoclated with a steep slope. '
I_' -/‘\

“ Pre Scﬁie. Prey.species are thoge from the prefereﬁce experiments in -

]

the laboratory. 0 - no prey species bresent, 1 - few'préy-species wefe .

prESEnt elther in species or- numbers, 2 - mgﬂerate numbers o{)prey

species present»either in species or numbers, 3 - good numbers of species ;

» .

werg present eithe; in species or numbers, 4 - high numbers of 'species

E)

\
) LY

were present either in specieg or numbers. . »
g ‘ ’ 4

Also nine dive sites were chosen on the“Labrador Coast to study . ..

e the distribution there (seéhFigure 4)., The diving was condﬁated rom
. - - m - "
¥.v. Chris;ﬁﬁ;:éeal chartered by Mr. R.A. Prince of the Newfoundland “

¢ . i v . -
. e ~ Fisheries Agyfhority on loan. to Memorial University of_Newfouﬁdland.
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Fiéure 3 Di‘ving sites for tho-a. dis\-t’:ribution stu'dy around.
| Newfoundland.. | T \
1. (Torbay ‘ nl J 25, ,I‘slingto,n CL,
II 2. Mid(ile_. Cove - . i 26. ,Spreadéaéle Cove ’ '
.+ 3. Outer Cove o 27, .l}elléjvue Beach
4. Logy Bay , o 28. SouthrWest 'Arm’ o
5. A,Fr'eshwater Bay 29, Bon:\{ista Bay‘(Clo,c'ie, 'S'bt‘md) g
. 6. Boone,_PoAirit ” . . 30. quavista*Bay(ﬁastporb)
7. | Bread & Qheése, CO\_'re | 31. 'I\Iqtfe Da;lle‘ Bay(Camel Is.)
8. Bay Bulls \ 32 Cottrell's Cove. -
- 9.' 'Toy.s- Gove ' ) ( 1_13.uCrouse
", 10. Le Manche e 34. Groais Is.
11. TPortuggl Cove ‘ Y ' 35, St. Ani:hony Bight .I(T. "
12. Por'tug%l Cove. . ‘ 36. White Lace Cove |
'13. Beachy Cove- RV Po.r‘tland' Creek
] ' ° : .
14. St.Philtips . 38. Trout River .
15 St.Tﬁgmas 3 . 39, ﬁottle Hr. -
A i6. -S.t.Thomas o 2;0. Bois Is. v
. ‘_17.' St\.Tﬁc;mas . o 41, Riche Is. ’ .. 3 .
: [ . ) o
. 18. ' Topsail’ ' 42, Roti Bay
19! Hvb;vlyljoo_d‘(re'finery)' " 43; .St. Alban's .
v 20. Holyrood(fiéhpfant? s 4h. Fortune Bay (Grand le Pi::a;re)
. 21. Holyrood(South Arm) i 45, St._Pi;arre o 4
"‘22: €hapel Céve o i_ 46. Baine Hr. . o
23. Salmon Cove B ‘ 47. North Hr: - -, e
* 24, Nérthe"rn I’.ay‘_v Sands L ‘) 48. A;'nolds Coi;e o .



“
co'ntin_ued. -
49, ~ Fairhaven i
. .. +50. Ship Harbour " <’ ‘.
51. St.Mary's Harhour (Branch)
;—5‘_”;’"52. Salmonier Arm_ ° ‘ .
;i—z:/ 53. Sa‘lmoln‘ier Arm -
| 54'. femeuse "
55. . Burnt P;J;nt\\lll ) ‘
56. Burnt Point #2 :
57. Bumnt Poin't.jf_3 '
.58. Pa;me"s Cove .P‘tia_int-'
( 59.‘ South Head B
_60. Gadd's Head - B
, . 6l ]‘)eer Arm |
62. Shoal Point - . - -,
5 63% Pinnacle ,Pointf )
.64, Shagg Cliff _
..65,‘.' Li.t'"tle Bell TIsland _(Ba;:athoi;s Pond)
66, Little Bell Islgn;i ' '
67. - ﬁoddeﬂrﬁi\e o |
68. 014 Bona\;qnture . o
69. Biscayne Bay
70. Bonne Bay | )
,, 7.1. Flatrock -
- .
t )
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"E. and Mytilus edulis are-equal then C. irroratus should be selected ovgr

- . 9’,~ - N ) - ) . “—20"
‘ ‘RESULTS - N 5 .

Lobster Pfey and Preferences

P " In the experiments Cancer irroratus was generally preferred
’ . “ 3 r] . . -

"~

[C -, i T ) ®
over other organisms (see Figure 5). Only Strongylocentrotus

‘droebackiensis (52.6%) qu Mytilus.edulis 150.02) were comparatively . -

N ¥

%el&cted when testéd with Cancer irroratus.

. “ )
The other crabs (see Hyas coarctatus Figur@ 7 and Pagurus spp

o

- —_

see Figure 5) were selected quite regularly although not as frequently

as C. irroratus (. irroratus over H. coarctatus 87 57 and 93334 over;
m - tik w

Pagurus spp ). H. coarctatus was selected equally to Pagurus spp.,

3
in 50 07 of cases, 5. droebachiensis over H. coarctatus in only 25 0%

, bu q¥er Pagurus SpP. fn 58 6% of cases: Astérias vulgaris was selected |,

»

i requently in only 11.17% over Pagurus SPp. Note that Mytilus edulis

0

was selected over Pagurustspp. 100. 0/'wh1ch is rather anomolous in that

A

Pagurus Spp. was selected 26. 7/ Qver C. irroratus. If C. inroratus

2]
3

Pagurus spp. 100. 0/ ‘of the time. It is 'not however, beiqg selected

"

.

only 73.3% over Pagurus spp," ' | : ' .

0
o

The more intermediate prey in selection- preferences are
' . s -

' Strohgylocentrdtus droebachilensis, g&_edulis, Thais lapillus; and -,

Buccinum- uﬁ/etum.. M. .edulls was séiected over §. droebachiensis in
’ ] LA L f

67. 8/ of cases, Asterias vulgaris only 11, 1/ B undatdhmjr 55.6%,

-

- Pagurus spp. in 41;44, E, coarctatus in 75.0Z and C. irroratus in’ -

~

47.4%. C. i}roratus; §;_droebachiensis, Pagurus spp., and M. edulis were

A
-

<
-

.
t

-
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‘eaten by H. americanus,
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‘sélectedﬁovergihais lapillus in 51{7% of cases, Buccinum undatum was not -
1 ’ ° . . .
selected as regularly as ‘the above, two species since Mytilus edulis,was’

selected over it in‘60.0Z of cases, sea urchins in 44.4%, C. irroratus

Iy \ ’

66.6% and bagurus spp. 44,4%. M. edulis was the most popular of this
; - £ .

intermediate group since B. undatum was selected over it in only 40.0%
of cases, Asterias vulgaris 12.5%, sea urchin 32.2%, C. irroratus 50.0%

A

and Pagurus spp. not at all.

- '

A.‘vulgéris, Volsella modiolus, and Halocynthia pyriformis

”afe overall rathéf tnpopular. .H; edulis was selected instead oflé;
[} b R ﬂ
vulgaris 87.57% of the time, T. ldpillus 83.3%, sea urchin 88.9%7 and

C. irroratus 100.0%. C. irroratus, sea urchih, Pagurus 'spp., Hyas

¢ -

: 4 .
coarctatus and B. undatum were selected instead of V. modiolus 100.0% of

"
.

tHe time. C. irroratus, sea urchin, Pagurus spp. and M. edulis were '

gelected instead of H. pyriformis 92.0%Z of the time. (With V. modiolus

W

. and H. pyriformis it may be the gred(‘difficplty that lobsters have & \

-

.'penetrating the shell of V. modiolus and the tough skin of H.-pyriformis

that gives them their low preference.

’

. Another aspect of lobster diet is can;ibalism. Dead lobst%Fs
will be consumed by other lobsters; 'and if they are in close quarters'

, 1.e. lobsfér cars they will kill eaéh other 'and eventually the dead
will be eaten, (Templeman,xIQAd). In the laboratory,’lobste¥s wéuldn't

attack each dthq; if food was réadily avallabte, but would under conditions
’ B . . S .
when food wds scarce. Five lobsters lived together ‘in the laboratory

on two separate occasions for two weeks without attqcking'each other.

. o . . oL
At this time food was made readily available. .But a lobster that had been,

starved for two weeks attacked and . killed another.

Tﬁgré is also a noticeable selection By lobster for certain

s
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Table 1. - List of the majof‘and incidental food of H.

~a
3
ro

.

[L I

’ " americanus plus those species that the lobster will not eat at all. .
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Major Food . A -

Cancér irroratus

Hyas coarctatus . .

Pagurus acadianus

P. longl cargﬁs
| e N

, P. pubescens

; P. arcuatus

i ’
i

Mytilus edulis - D ) .

Buccinum undatum

. Thais lapillus ‘. *

Littorina 1ittor&a j

- Volsella modiAxse
. . 4

Hiatella arctica

“Fish:

Strongylocentrotus droebachiensis

’

-Balanus balanoides

Pseudopleuronectes americanus

27.

Incidental

-

Corallina officinalis ‘.

’

Hydroids:

Thuiaria eupressina ™

Bryozoa: Eucratea spp.

Tunicates: Ha‘logyr:thi_a pyriformis

Onhiopholis aculeata .

*

-Amphipoda: ' Gammarus lawrencianus

o

. Po.lychaetes:. Nereis pelagicah

Echinarachnius parma .

<

Lunatia heros

.o -

Lacuna spp.

-

Ischnochiton ruber o

Acmaea testudinalis

P
-

-Leptasterias polafis

o

Asterias wulgaris

*Mya truncata Y /

Never Eaten’

i’lacopecten magellanicus *

Cucumaria fronflosa

* Psolus fab ricii'

Gersemia spp.

oot .
<

Coelenterata: Mitridiﬁw senile and Ac.tiriu{xge rugosa

N

Porifera

. ;\lgae:

R

\ . _ R
Flustra foliacea '

- n

-Fucus spp., Alaria SPP ., Lémina:ia spﬁ.’ ) . L Y

L
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V. ‘size prey. For instance, a 120 g lobster was able to consume up to

e a 20 ‘gram sea urchin but o larger than this.” Another examplé is a

13

*1623 gram lobster that wouldn't consume C. irroratus any 1‘arga- t -

- A Q

about 110 grams.

———— N

. -/ Also of noteworthy ianortaflce' (see Table 1) is algae. Althﬁugh-

3

it is common in many ardas inhabited by lobsters they” do not appear to
v .
‘selectively consume it but do ingest some accidentally while eating

other prey. For instance, they remove algae from Iilztilus shells
I ! - ' .
enabling their claws to grip. and break open the shells easier. 'Also

lobsters would not eat Fucus spp., Laminaria spp., Ot Alaria‘s‘pp. even

'
. <

when they were z-itjved for two to three week periods in the presence of

. this alga.

L ’ the food of the lobster is listed ir Table 1. - This table is

arranged as closéJ.-y"as’ possible in an order of preference-although there

are no definite p:referenc_es;\ The table shows--both those.animals that

lobsters wil'l consume and those they will not. In the laboratory,

+ - lobsters would not eat food that was older:than three days; even if they

’

had been previously starved. Polychaetes proved impractical"to test in.

this manner amd so ar t included in the preference tests but are
h .

I

. . found listed in Table 1. .

Food (se\e Table 1) listed as incidental includes that whi.ch is

"low in abu}dZn‘ce around lobster beds ie. Lunatia heros (which mostly

d Pu

inhabits sand bottoms); that difficult for lobsters to scrape from the

° +

. N
The lobster foqd over a yearly period changes only at ecdysis.,

Lobsters discontinue feeding about one day before moulting and for a

. 4 4 7 .
. &5 ' °

) ‘ . N .

K ’ vocks ie. Ischnochiton ruber; or that eaten on1¥ if -starved ie. Tunicates.
o . . ) \ . .
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week‘to two leeks after they have moulted their diet is’ quite' different.

At this time, they demonstrate a marked préferehce for material containing

Ca fons such as it's own shell (always the first food consumed on com~ oo

pletlng the moult), Corallina officinalis, Mytilus shells, Cancer shells

P
‘and sea urchin tests. By eating these they would 'be‘1 increasing the CaHion

.

. content of their new shell., They do not feed on live animals at all due

to the fact that their chelae are too soft for breaking into hard
b . v

invertebrate shells and because hard shelled animals such as Cancer would- ~

definitely have the advantage. . ) .

n

In the seé,‘ lobsters were observed (from diving) eating C.
) ! (4]

irroratus, S. droebachiensis, M. edulis and calcareous material from
these species is found in great abundance around lobster burrows.

Force Reqixired to Remova a Sea Urchin from Substrate

‘before consuming them. Thus, a lobster's ability to eat *a..certain silze

In most cases lobsters removed sea urchins from the substrate

sea urchin—may depend on it's 'ab:llity to remove it from. the substrate? : -
Irre;;pective of . the sea water temperature th;a heavier, the sea -

ureh@ the more difficult it is to remove from the subsfrate (i.e: the

slopes ’:Ls from left to right). Also: by‘ 'comparing'/tl’fe urves at different

temperatufes (see Figure 8), it ‘is evident that it pecomes more diffitult

\ .
to ?enove a sea urchin as the water temperature increases. Also in a
number of cases thdatube feet (podi?) weré left on the ;ubstrat'e be'fpre

being eaten hy lobsters.

Caloric Intake ‘ _ . ' S

K ‘ »
\ : . ..
Comparing Figures 10 and 11 (graphs of the );earl'y ‘cycle of /

caloric intake at ambient and the sea water temperagure graph) ‘we see -

, .
‘e .. \
* . . ,

s/

-
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represent this force at dif'fe_rent: temperatures. See Appendix B for more

information. . ' s ' 4
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(grams) < x 100

Force .

" Sea Urchin
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. that }9(a) and (b) are very similar to eachsethér. They both have low

- . R X 2 N ‘ -
points during February, March and April with highs occurring in September

~$o Nowember.’ The caloric intake corresponds closely to the sea . e

.
uﬂ-

- temperature (Figure 9(b) with 10), in it.s fluctuations over the year.

~ -

The peak in temperatures (September to Octobe ) corresponds toLthe high

point in caloric intake in both Figures\lO(a) and (b): As well, the
low points also confprm closely.. In bbth Figures 10(a) and (bs; ghere
is a drop in. caloric intake of .39 and 80 in August, which is about the

time of moult. The preference portion of the study showed that lobsters eat

very little before moulting and for-ahgut two weeks after. After-ecdysis,

_ the caloric intake rises‘again and then drops off during the wintes. .

.

" Figure 10(a) shows a second smaller peak and a low occurriné in October

and November. Since Eignre 11(a) also shows this peak at about the

same t1me, it is likefy due’ to difficulties encountered&in findlng,
enough crabs to feed the lobsters during this period. Lobsters - ' -
. LI R ' . . l

feeding. on S. droebachiensﬁs do not show‘this.low in November.

)
.

The 15°C. tank was maintained at a constant temperature for éight~

and half months only. Since the‘control equipment was .being fnstalleg

Q [} -

and adjusted from September to ‘mid-November the water temperature was

not stable. The effect of this//s shoWn in Figures 11(a) and (b)

LY

. -

which have lows during this period of temperature fluctuations when '\‘f/t}
}

the MSRL water system was not wor&ing well. This also causes a ‘.

-
. - -, .

'drop in the caloric intake at each of the'temperature fluctuation

L3

points. Figure 11(a), and (b) shows another drop in caloric intake - :J

Figure 11(a) - September anﬁ Figure 11(b) from 3uly on. Again this is
- ) . ’ ¢ .
Qa
the reproductive and moult period. .The lobster Figure 11(a) was a
berried female whose ‘eggs hafcﬁgd in May. It didh't moult however, d

’ ; P ¥
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‘Total = .

Calories

per  §
400=

Month

p‘ér . 300my -

gram.
200=Z
. Lobster
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o-fed on. sea urchins(b)
x-fed on_crabs(a)
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.Distributidn

" conducted while aboard M.V. Christmas Seal tend to eonfirm that Henley's'

3 . o | | ‘
P ' ) . , ‘ . - ) 41.
until September when the caloric intake alsd dropped. In Figure 11(b), -

the animal appeared to bé starting to moult in September but didn't

(died when the water system was shut off by TechnicaldServices). - AT

In Figures 1Q(a) and 11(a) versus 10(b) and 11(b) the average

< A\
value of caloric intake differs. In both cases of C. irroratus the values

¥

are higher (Figure 10(a) - 222 and Figure 11(a) - 630) than in the case

.of gL droebac