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The lobate ctenophore Dolinopsis infundi NJ:LL(O" H&ller) is a dominant
predator in a Scottish sea loch Detween . april and nid July each year. The maxdmum
density recordel over a three year neriod was 28 n -, It feeds on a wide
unselected roange of herbivorous zooplankion at a constant rate over the naiural
roange of prey densities. Although 3Solinopsis are capable of producing egg
througzhout their growing season, field evidence suggests that in 1977 two
zenerations were produced, one in Anrll/“ay and. the other in June/July out of which
a very few individuals will overwinter,

Introduction

The tentaculate ctenophores are important pelagic precdators whose nunerical
abundance has frequently resulted in an observed inverse relationship between
their densiiy and ihat of their herbivore prey (Yamshilov, 1980; . Fraser, 1952;
Purrell & Van Ingel, 1976). Recernitly specific work has been done on the predation
ecology of Pleuroora041a spp. (Hirota, 1974; reve' 1971, 19{2) and on the lobate
genus “uew1onggs Talzer .. Reeve 1974; VYalter 1976; Xremer. 19762). This
paper suﬁqarwses observa ions made on & nopulwu*on of uo11nqu}s infundibulw
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occurring in a small sea loch, L, Thurnaig. on the west coasi of Scotland.

Population Structure
Bollnqp51s is one of the most delicate macroplanitiers. It cannot withstand
any handling in air it is broken up by conventional plani:ton nets and it disintegrates
on contact with preservativés such as forualdehyde, Jonsequenily two special
methods were adopted to survey the population, Tirstly "in--situ® counts were
made using diving gear and gecondly & new net was devised for collection of live,

intact, individuals, The diving sa?nllng was carried out at a.single site and
consisted of horizontal traverses at four depths 0--2 n, “m11 :, 1021 n and
29-30 m (bottom). Ctenophores which passed throuzh a 50 n x 50 ca square franme

pushed along each traverse were counted.

The DOllaORE}S popm]uulon like (1eu19951s leidyi in Narragansett B@y (Yrene;
& Nixon, 19]6) is pulsed: ie it blooms for a Short pervod each year (Tig. 1b).
During this period nunoers rise Vo a maximum in June only to crash urmnatlcally
in July. Diving observations were contimued throughout the winter of 1875--76
during which occasional sightings were made of single individuals in the 40 m

sanpled.,  Dolinopsis showed a distinet avoidance of the surface waters and a
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preference for nmidwater (Fig. T1a). Dense concentrations at the surface were only
seen at times of hizsh abundance, eg mid-June 1976. or whe.: the sea state was
exceptionally cala or into July whe: isolated lobes or senile; decaying
individuals became very common. Ilo diurnal vertical migraition was noted during
a 24 hour observation period in June 1977 while & vertical "drop-dive" survey
throughout the loch revealed a horizontally unifor:: population with a density
naximum between 10-15

A net survey of the 1977 population pulse was carried out with a2 1 o diameter
950 ;o net fiﬁuea with a LS 1 detachable cod—end buclket, This net, when towed
> :
vers slowly (0.2 m sec™ ) collected the Bolinopsis in sufficiently intact condition
for neasurenent along the oral-aboral ((uu) axis. Duplicgte vertical hauls were
made at four S’utlonu. three within L. Thurnaig and one at the entrance, in L. Zwe,
at two week intervals from mid llarch until the end of July. A8 with mhe "drop--
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living" svrvey the population was seen to be uniformly spread throughout the loch.
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The growth of the population is shown in Fig. 2 which represents the sua of .
the collection of individuals from 21l stations. The abundance curve (Fig. 2a)
follows much the same forn as the 1977 diving observation: a gradual increase
wstil late J’ﬂe/early July followed by a rapid decline before the end of July.
Over 200 Bolinopsis were collected on July 8 but only one on July 27. The
absolute abundance values have not been Titted to Fig. ¢a since the net filiration
efficiency is still being determined (the slow speed of lowing necessary to
collect intact Bolinopsis is at the limit of T.5.X. current meter accuracy).

The population size structure changes (Fig. 2b) suggest that a siugle
zeneration of ctenophores, presuwnably produced fron overwintering individuals
developed from April until early June after which a second influx of small
individuals became appareit. The uniform abundance (I'ig. 2a) from Hay until
aid--June iOﬂether with the steady increase in the average populatiion size is also
evidence for a single generaiion of cienophores growing steadily during the
period. Hovever despite the late June influx of small individuals the entire
population dlsappears in nid-July except for the few., ver; sparsely distributed,
overwintering individuals,

Teeding Behaviour .

Polinopsis infundibulum 1like other tentaculatie ctenophores is a voracious
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predator on herbivorous zooplanlkion, The fee’in_ response curves of three

different sizes of Bolinopsis are illusiratec in Fig. 3, together with the
calculated fllterlﬂg'}a eS8, 8 hour feeding experinentis were carried out at

9--11°C in constant darkness, for the two larger size groups, in 5 1 beakers
containing 4.75 1 of 68 filtered sea water, The suallest group were contained in
1 1 of water in proportionately smaller vessels, Bach point representis the mean
of five inlependent observations. The food naterial was 250 mu mesh retained
organisns consisting primarily of the copepods Tenora longic co4n1s Acertia clausi
and Pseudocalanus gﬂgp.axus, Cladocerans were escluded because of their mendency

4o stiock to the water surface. Teeding rate as emphasized in TFig. 3a, is

linearly related to prey density; a slope of unity best describes the log: log
relationship. This is corroborated by the filtiration raies which are more or

less constant over the range of fish densities measured. The only suggestion_

of any non-linearity is at the highesti food conceniration used; 160 copepods

(Fig. 3b), but in this situation it is felt that the cienophore will still filter

at the same rate, although the gut itself cannot cope. At these high concentratiions
boluses of live uopepods emieshed in ctenophore mucus are frequently produced.

This behaviour furthermore occurs at concentrations in excess of natural levels,
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) par
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Précis

Ie lobate ctenophore Bolinopsis infundibulum (C.F. Miller) est
wn prédateur dominant dans un bres de mer &cossais, chague annde, entre
avril et la mi-juillet, La densité€ ma.nma,le enregistrée eu cours d'we
période de trois ene &tait de 28 w™3. I1 se sourrit d'une grande
vari€té, non sélectionnfe, de zooplancton herbivore & un rythme constant
sur la plage naturelle de densité des proies. Bien que les Bolidopais
solent capables de produire des ceufs peandent toute leur saison de
croisssnce, les &tudes effectufes sur place laissent penser qu'en 1977
deux générations ont €t€ preduites, wme en avril-mai et 1l'autre en
Juin-juillet et gue sur la quantité, tres peu d'entre eux survivront
& 1'hiver.
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Prey capture by Bolinopsis depends largely on the stimulation of the
sensitive inner surface of the extended lobes which causcs their rapid contraction
to trap the prey in a pouch around the mouth and buccal tentacles. 1 would
seen therefore that the rate of intealke is a function of lobe area which,
considering the average gut lengths of the size groups measured (7.3 16 1 anc
32.1 mm) should mean that their respeciive feeding rates will increase by a factor
of 4, It can be seen however in Fig. 3a that only the two smaller groups have

this relationship (“ewn ratio 1:4,37) while ratio of intermediate largest size group
is only 1:1.64. Since there was a propo;ulonwl increase in experimental vessel
size between the itwo snaller size oups only, this result could be an effect of

too small a vessel inhibiting the 1eed1n” of the 32.1 mm size group. Perhaps
measurement of their feeding rate in 20 1 vessels, instead of 5 1, is required.

Observations have also been made on the zut contents of freshly caught
individuals in order, primarily 1o see whether the ctenophores show any signs
of food selectivity, These data have yet to be fully evaluated but an initial
assessnen’ suggests that there was no obvious selection. . Specific laboratory
tests with the two species of copepod .icartia and Tenora and with 68 qu Ve,
250 qu mesh zooplankion showed no distinct choice (Table 1).  This ré;ult is
in accord wish the observations on natural gut content and indicates the catholic
choice of Bolinopsis. All the common neritic plankiers were recorded in the gutb
including fish larvae, Dxperinents with the latiter showed the usual density
lependent feeding on 4.5 mn haddock larvae, that 7.00 2 plaice larvae were
talken by 12 mm gut length Bolinopsis but that ¥ s ) u herring larvae were oo

strong and e . aded capiure b* u011u0D51S up to 35 1 in length, Interestingly

P

plaice eggs were ingested but é]ecLed undigested f‘ 1 the gut after some hours,

Tecundity
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A routine monthly erveriment was carried out to measure the egg production
Yy >01110pSws° Individuals, after bheing equilibraied overnight were isolated
in 5 1 Veokers containing 100 copepods. They were then lefi for 12 hours in
darlness, The results in Fig. 4a. show & well marked direct relationship
beiween size and egg production, that animals down to 8 m» long can produce egss
nd that there were no overt differences between monthly samples. The maximun
rate measured represented & daily nroductiion of 5000 eggs.

"he effect of food consumption on egg production is illusirated in Fig. 4b.
In this experiment approximately equal sized individuals were kept for a week
in 5 1 bheakers containing different concentrations of 250 yu copepods., Hater
was exchanged daily and fresh prey added at the original Ctoncentration. The
details, listed in Table 2. show that daily egy production was naintained or even
increased at the higher food concentrations while it declined &t the lower
levels. However it appears that there is a latent period of about 4 days before
the dietary regine lalkes effect,

“1scu5§woa
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Urnlike the pulsed lfarraganseit 3Bay population of !memiopsis leidyi described
by Krener and iTixon (10[V) the Bolinopsis infundibulun ponLJatlo pulse does
not decline at the en? of the swiwm when the tenper&uure is dropping and
seasonal changes occur. Instead the population abruptly crashed in nid--July on
three consecutive years. This raises one intriguing question. L second is why
is there apparently nnly one generation of Dolinopsis during the bloom period!
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TABLE 1

Choice Acartia

Total Offered
Total &Exten

No observations

Regime (Copepods
da;{.1 )

Total Cogpepods
consumed after

7 days

Total Eggs Froduced
after 7 days

Size {Gut length) mm

25

157

657

20.8

1%

0

308

591

18.1

Temera
256
290

1C0

515

759

19.0

UMMARY OF CHOICE EXPERIMENTS

68 /u S
700
h36
14

TABLE 2 GG PRODUCTICN AT DIFFERENT FESDING REGIMES

200 Loo
8oz 1370
340 2140

20.5 22.3

250 /u
700

L

800

1303

1018

20.8
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plots of consumption rates showing mcans and standard deviations.
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