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AbstrAct

aspects of feeding, such as food capture and ingestion, as well as mobility of the polychaetes Eurythoe 
complanata, Marphysa formosa and Diopatra aciculata, from São Sebastião channel (São Sebastião, 
state of São paulo) were observed in laboratory conditions. Eurythoe complanata, a carnivorous species, 
fed exclusively on pieces of fish with the aid of strong muscular retractable lips, and detected the presence 
of food by chemical stimuli. Diopatra aciculata, an omnivorous species, captured and ingested different 
kinds of food with the aid of its jaws, generating a flow of water through its tube by which it detects the 
presence of food and oxygenates its gills. Marphysa formosa also used its jaws to bite and lacerate food. 
these species showed greater or lesser degrees of intolerance to light.
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resumo

Forrageamento e mobilidade em Polychaeta

alguns aspectos da atividade alimentar, tais como a captura e ingestão de alimento, bem como a mobilidade 
dos poliquetas Eurythoe complanata, Marphysa formosa e Diopatra aciculata, procedentes do canal de 
São Sebastião (São Sebastião, Sp), foram observados em laboratório. Eurythoe complanata, carnívora, 
alimentou-se apenas de pedaços de peixe, utilizando os lábios retráteis fortemente musculares e detectando 
a presença do alimento através de estímulos químicos. Diopatra aciculata, onívora, capturou (com o 
auxílio das maxilas) e ingeriu os diferentes tipos de alimentos oferecidos, promovendo um fluxo de água 
para dentro do tubo, por meio do qual o animal detecta a presença de alimento e oxigena as brânquias. 
Marphysa formosa também utilizou as maxilas para morder ou rasgar o alimento. durante as observações, 
foi constatado que estes poliquetas, em maior ou menor grau, apresentam intolerância à luminosidade.

Palavras-chave: forrageamento, mobilidade, aciculata, polychaeta, annelida.

IntroductIon

polychaetes (class polychaeta, phylum 
annelida) are among the most morphologically 
diverse marine invertebrates, which is probably 
related to their occupation of a wide variety of 
marine habitats. this diversity in morphology 
and use of habitats has led to a corresponding 
diversification in feeding mechanisms (amaral & 

nonato, 1996). polychaetes have been well studied 
taxonomically (Fauvel, 1923, 1927; hartman, 
1959a, 1959b, 1963a, 1963b, 1965, 1968, 1969; 
day, 1967a, 1967b; uebelacker & Johnson, 1984; 
blake et al., 1995, 1996, 1997; amaral & nonato, 
1996, among others), whereas ecologically they 
are still poorly understood (feeding behaviors: 
brenchley, 1976; Shaffer, 1979; brenchley & 
tidball, 1980; Mettam, 1980; dauer et al., 1981; 
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Mattson, 1981; bell & coen, 1982; dauer, 1983, 
1985, 1991, 1997; pleijel, 1983; bell, 1985; peckol 
& baxter, 1986; Vreeland & lasker, 1989; dauer 
& ewing, 1991; life history: Mayer et al., 1995; 
Scaps, 1995; dill & Fraser, 1997). Some of their 
adaptations are well known, such as in the family 
Sabellidae whose members use their tentacular 
crown for filter-feeding, and the family Spionidae 
whose members capture food particles by keeping 
their palps suspended in the water. Members of 
the families terebellidae and cirratulidae are 
detritivores that forage on the surface of sediment.

amphinomid polychaetes are normally found 
in tropical and subtropical waters. Many species in 
this family are cryptic, especially in the intertidal 
zone and shallow waters, where a variety of hiding 
places are available, such as beneath stones and 
in corals (day, 1967a; blake et al., 1995). Most 
amphinomids are carnivorous, feeding on sponges, 
anemones, hydroids and ascidians (day, 1967a; 
Vreeland & lasker, 1989); whereas others, such as 
Eurythoe, are omnivorous and scavengers (blake 
et al., 1995). Eurythoe complanata and other 
members of this family are known as fire-worms 
because they bear calcareous, vitreous bristles or 
hairs containing neurotoxins that can cause great 
discomfort when they come into contact with the 
skin (blake et al., 1995; amaral & nonato, 1996). 
this nocturnal or crepuscular species is abundant 
in the intertidal zone and under rocks on sandy 
beaches off the northern coast of the state of São 
paulo (blake et al., 1995; pardo, 1995).

the family eunicidae is widely distributed, 
occurring from the intertidal zone to deeper 
waters (blake et al., 1995). the species of this 
family occupy diverse habitats, and their foraging 
strategies vary greatly (day, 1967a). eunicids are 
active and typically burrow in sand and mud. Most 
of them are carnivores; some species of Marphysa 
are herbivores and omnivores (Fauchald & Jumars, 
1979; pettibone, 1982; gathof, 1984).

Members of the family onuphidae may 
be found in any type of habitat and at any depth. 
they are tubicolous, although not necessarily 
sessile. they build a variety of types of tubes that 
are longer than their bodies (blake et al., 1995), 
and they capture a variety of prey, including the 
epifauna associated with their tubes (brenchley, 
1976; brechley & tidball, 1980; bell, 1985; peckol 
& baxter, 1986). individuals of Diopatra aciculata, 

although supposedly herbivorous, have been found 
with algae, sponges, bryozoans, crustaceans and 
detritus in their guts, suggesting an omnivorous 
habit (1931, younge 1954 apud Fauchald & 
Jumars, 1979). this species builds elaborate tubes 
composed of shells, pieces of algae, detritus or any 
object available in the sediments. the anterior end of 
the tube extends above the surface of the sediment. 
it is usually curved, possibly for protection from 
predators.

Feeding and foraging behaviors will be 
discussed in this chapter. We focus on the feeding 
of three species of polychaetes, which were 
studied in the laboratory: Eurythoe complanata 
(amphinomidae), Marphysa formosa (eunicidae) 
and Diopatra aciculata (onuphidae). these 
species are common and frequent in certain sandy 
beaches along the São Sebastião channel and at 
caraguatatuba (pardo, 2000; Steiner & amaral, 
2000).

methods

Specimens of Eurythoe complanata, Diopatra 
aciculata and Marphysa formosa were obtained 
from São Francisco beach (23° 44.8’ S and 45° 
24.7’ W) in São Sebastião (Sp) on the continental 
side of the São Sebastião channel. this beach is 
very shallowly sloped in the intertidal zone, and the 
substrate comprises a mixture of sand and stones 
of different sizes (denadai & amaral, 1999). the 
annual mean water temperature is about 24 °c.

Samples were collected during low tide in 
the intertidal zone. Marphysa formosa (~ 35 mm 
long, ~ 2 mm in diameter) and Diopatra aciculata 
(~ 53 mm x ~ 4 mm) were collected in sediments 
up to 30 cm deep. Eurythoe complanata (~ 45 mm x 
~ 8 mm) was collected beneath stones. individuals 
of Marphysa formosa were collected throughout 
the study (January – august 1998), because they did 
not survive in captivity for more than one month. 
Eurythoe complanata and Diopatra aciculata were 
collected only once, because they survived in the 
laboratory through the entire study period. all 
the individuals were placed in transparent plastic 
containers covered by a nylon screen (0.3 mm 
mesh), which allowed circulation of water and 
prevented escapes. Seven aquaria were used: three 
400 ml aquaria, each with three individuals of 
Eurythoe complanata; one 200 ml aquarium, 
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with one individual of Diopatra aciculata; and 
three 200 ml aquaria, each with one individual of 
Marphysa formosa. during the observation periods, 
the aquaria were placed in a plastic box (length 
45 cm, width 28 cm, height 16 cm) equipped with 
a sea-water flow system, at the laboratory of the 
Marine biology center of the university of São 
paulo (cebiMar – uSp), thereby maintaining 
suitable laboratory conditions for the animals. all 
observations were done at room temperature (min. 
28 °c – max. 33 °c).

the observations began as the animals were 
seen to be moving around normally, and were made 
by means of a binocular microscope. buried animals 
were not shielded from the lighting. observations 
were also made on worms in petri dishes with a 
small amount of sediment, for which illumination 
was provided by a lamp shielded by a red cellophane 
filter (the animals were less disturbed by red light). 
all the observations of Eurythoe complanata were 
made with filtered light. observations of Diopatra 
aciculara did not require a filter, because the low 
intensity of light was enough to study the animals. 
Sometimes, a hand lens was used for observations.

observation periods varied by species: E. 
complanata - 21 h, M. formosa - 11 h, D. aciculara– 
6 h. the observation conditions varied by species 
as well. Marphysa formosa received a small stone 
covered with algae, sand and small animals, such 
as crustaceans. Diopatra aciculata and Eurythoe 
complanata received pieces of algae (Ulva sp.), 
small crustaceans and polychaetes, pieces of coral, 
sponges and fish. to test whether polychaetes 
detected the odor of food, liquid from a macerated 
fish preparation was released into the aquarium.

results

Eurythoe complanata (Pallas, 1766)
Eurythoe complanata showed a typical 

feeding behavior. the only food taken was fish, in 
small pieces (2 mm). the time between detection 
and capture of the food was approximately 5 min, 
when the animal placed its mouth over the food and 
ingested the entire piece. during this process, the an-
terior margin of the strongly muscled pharynx was 
partially exposed, forming a lip 4-5 times longer 
than its normal size, which functioned as a suction 
pump. the exposed inner wall of the pharynx was 

reddish, with lighter stripes that seemed to act 
as grooves, driving the food into the gut. after 
ingesting the fish, the animals returned beneath 
the rocks, where they remained still, associated in 
groups until the next feeding session.

When the fish solution (macerated fish 
with water) was placed in the aquaria, the worms 
responded almost immediately, turning the ventral 
side of their bodies upwards. With approximately 
1/3 of the body erect in the water column, the 
animals opened and closed their mouths, everting 
the pharynx. once, two individuals moved toward 
the same piece of fish, then one worm pushed 
the other with lateral movements of its body and 
ingested the fish.

during this study some individuals spontane-
ously broke into fragments. this fragmentation 
was followed by rapid regeneration. also, under 
strong illumination the animals seemed to be 
uncomfortable, moving rapidly on the substrate, 
apparently searching for refuge. When they were 
touched, the polychaetes rapidly rolled up, exposing 
and erecting their vitreous bristles, some of which 
were apparently released from the body.

Marphysa formosa Steiner & Amaral, 2000
Marphysa formosa was observed while 

feeding positioned on small stones (covered with 
algae and its associated fauna) in the aquaria, on 
sediments, or in petri dishes. once positioned on 
the algae, the animals seemed to graze on them, 
everting the pharynx armed with strong mandibles 
and maxillae and cutting the algae. capture or 
ingestion of fauna associated with algae was never 
observed. after feeding, the animals left the stones 
bare, without algae.

the worms moved between the algae and the 
stones, sheltering themselves within fragile tubes 
of sand and mucus. they did not feed while they 
were building their tubes. While they were inside 
their tubes, the animals remained still, buried in the 
sediments.

in the petri dish, under ambient light, 
Marphysa formosa moved rapidly over the surface 
of the substrate, apparently searching for shelter. 
one individual was observed (under red light) in a 
petri dish that contained so little sediment that the 
animal could not bury itself. the worm began to 
cover itself with sand and secreted mucus. First it 
covered its anterior end, then it turned in the tube 
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and covered its posterior region, gradually gathering 
more sand and building a tube. another individual 
observed in a petri dish with a similar amount 
of sediment built a gallery of tubes. the animal 
gathered or stuck the sand on the ventral part of its 
prostomium, and then moved the sand backwards 
towards the dorsal part of its body, using the first 
parapodia and setae. it frequently turned in the 
tube. When this specimen was observed again in the 
petri dish with little sediment and shaded from the 
light, it began to construct the tube (as previously 
described), moving along the dish, backing up 
through about one-third the length of the tube and 
beginning another one, backing up again through 
one-third of the tube and forming a third tube and 
then a fourth, and then turned its body (not backing 
up) and began again, thus forming tunnels, or rather 
galleries, on the sediment, as shown in Fig. 1.

Diopatra aciculata Knox & Cameron, 1971
one individual of Diopatra aciculata was 

observed in the aquarium 20 days after it was 
collected. during this time it built a tube of sediment 
particles and pieces of vegetation. Diopatra 
aciculata remained within the tube, only extending 
the tips of its antennae from the tube. this worm 
ate all types of food offered (fish, other live or dead 
polychaetes, and algae). the animal captured the 
food rapidly, although it never extended more than 
about one-third of its body from the tube, and then 
only briefly. When food was offered, the worm 
extended part of its body from the tube, touched 
the food with its antennae, then rapidly captured 

the food with its maxilla (in the evertible pharynx) 
and buccal labia. the animal then withdrew into 
the tube to eat the food. When a live polychaete, 
Nematonereis hebes, was offered, it was captured 
and pulled into the tube, from which it immediately 
escaped.

cylindrical, rounded, 2 mm long fecal 
pellets were noticed near the mouth of the tube. 
occasionally, the worm apparently cleaned the 
interior wall of the tube. using the smaller antennae 
and buccal labia, the animal grasped a grain of 
sand and rubbed it against the interior wall of the 
tube, twisting its body within the tube, gradually 
cleaning the entire inner wall.

dIscussIon

Eurythoe complanata (Pallas, 1766)
Eurythoe complanata is carnivorous, eating 

live as well as dead animals (Kudenov, 1974 
in Fauchald & Jumars, 1979). amphinomids 
associated with hard substrates are carnivorous 
and consume live prey, whereas those living in 
sediments feed largely on dead animal remains 
(Fauchald & Jumars, 1979). these behaviors 
were confirmed in this study. the exception is the 
omnivorous Hermodice carunculata, which may 
select for prey types (Vreeland & lasker, 1989), 
and also has a diverse diet, consuming detritus, 
plant remains, zooanthids, hydrocorals, hexacorals 
and octocorals (Martin & losada, 1997).

Fig. 1 — Movements of an individual Marphysa formosa in a petri dish (circle = beginning of movement; lines = tunnels; 
numbers = stages; arrows = direction of movements). 
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the feeding behavior of E. complanata is 
similar to that of other members of amphinomidae 
(day, 1967a; Fauchald & Jumars, 1979). the 
response of these animals to water containing 
macerated fish demonstrates that they have a 
chemosensory perception that is associated with 
prey capture.

Eurythoe complanata normally hides by 
day (Kudenov, 1974 in Fauchald & Jumars, 
1979), apparently for protection from desiccation 
(Suadicani & Moreira, 1988). here, while 
desiccation was not a problem, the animals still 
avoided light. normal foraging is either crepuscular 
or nocturnal (blake et al., 1995). this species 
defends itself by the use of toxins in the bristles, 
which are erected when the animals are disturbed 
(Suadicani et al., 1993).

Marphysa formosa Steiner & Amaral, 2000
Marphysa formosa fed only on algae. it also 

built its fragile sandy tubes among the algae. Species 
of Marphysa may be herbivorous, carnivorous or 
omnivorous (Fauchald & Jumars, 1979). although 
filtered light was used in the observations, the light 
intensity may still have influenced the behavior. 
under observation conditions, the animals became 
more agitated. also, the small amount of sediment 
available during the observation periods may have 
influenced the behavior of the animals, even though 
they remained buried. individuals of the aphroditid 
species Aphrodita aculeata, when unsheltered 
show no interest in feeding, whereas when they 
are buried or inside their tubes, they forage and 
feed normally (Mettam, 1980). Glycera alba did 
not feed outside of its tube gallery (ockelmann & 
Vahl, 1970). in an aquarium, Pholoe minuta, only 
captured its prey when both the worm and the prey 
were buried (pleijel, 1983). because the genus 
Marphysa comprises burrowing species (day, 
1967a), it is possible that the species studied here 
also feeds while buried.

the movements over the bottom of the 
petri dish observed in this study may be related 
to the way in which the animal moves inside the 
substrate or constructs its galleries. in this case, the 
very irregular excavations, which easily crumble 
when touched, may be the equivalent of a system 
of galleries cemented with a thin layer of mucus, 
similar to the figure given by barnes (1984; p. 540; 

Fig. 11-17). in barnes’ system, the animal had 
complete freedom of movement.

Glycera alba builds complex tube systems. 
during the construction of these tubes, the 
worm uses complex parapodial and serpentine 
movements as well as slow peristaltic and 
antiperistaltic movements of the body (ockelmann 
& Vahl, 1970). these behaviors seem to be similar 
to those of the species of Marphysa studied here. 
Marphysa formosa is apparently an omnivorous 
species, actively burrowing into the substrate and 
inhabiting complex galleries of tubes, although it 
fed only on algae during this study.

Diopatra aciculata Knox & Cameron, 1971
Most onuphids are omnivorous and 

opportunistic animals, feeding on almost any 
organic material available (Fauchald & Jumars, 
1979). Diopatra aciculata was unable to consume 
Nematonereis hebes because the latter species was 
always able to escape. individuals of Diopatra 
cuprea, kept without food in the laboratory for six 
weeks or more, responded to any food stimulus, 
and this response was continuous (Mangum & cox, 
1971). in the study of Mangum & cox (1971), the 
acclimation period was at least three days, because 
after that time the animals started to feed. in the 
present study, for about a month D. aciculata 
fed only on the organic material available in the 
aquarium sediments, and responded to all food 
stimuli.

the longitudinal movements of D. aciculata, 
while slightly different from those reported by 
Mangum et al. (1968) and Mangum & cox (1971) 
for D. cuprea, are not primarily for oxygenation as 
these investigators suggested, but rather are sensory 
(to locate prey). oxygen consumption is low, and 
so the irrigation of the tube is much greater than 
required for respiration alone (Mangum et al., 
1968).

the “feeding response” is a behavioral pattern 
that is initiated by a food stimulus (Magnum & 
cox, 1971). this pattern has three components, 
each with its characteristic behavior: 1) the 
rheotactic component is initiated by the contact 
of the animal with fluids.; 2) the chemotactic 
component is initiated by chemical stimuli; 3) the 
chemo-mechanotactic component is initiated by 
simultaneous chemical and mechanical stimuli. 
here, Diopatra felt the prey prior to its capture, 
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which suggests that it was using the chemo-
mechanotactic component.

the tubes of D. aciculata were already in 
place when observations began, after 20 days 
in the aquarium. in D. cuprea the tubes were 
probably built within 2 or 3 days (brenchley, 
1976). in narragansett bay (rhode island, uSa), 
D. cuprea was observed rebuilding its tube through 
28 cm of sedimentation above the substrate in 
21 hours at 20 °c (Myers, 1972). apparently, tube 
construction does not occur below 1.8 °c (Myers, 
1972). Diopatra cuprea builds a two-part tube. the 
first, reinforced part extends above the surface and 
is normally curved, and various shell fragments, 
small rocks, algae and other objects are attached to 
it in mucus layers. the second, unreinforced part is 
beneath the surface and is composed of only sand 
and mucus (Myers, 1972; brenchley, 1976). tube 
ornamentation probably serves as camouflage and 
as an apparatus to capture prey. the ornamentation 
of the tube of D. cuprea may serve as camouflage, 
because the degree of ornamentation was closely 
related to the shell fragments available in the 
sediment; or alternatively as a food capturing 
apparatus. it may also aid in detecting predators: 
brenchley (1976) found in experiments that 
individuals of Diopatra without ornamentation on 
their tubes could not distinguish among different 
kinds of mechanical disturbances applied to them. 
also, there is a complex fauna associated with the 
tube, which may be influenced by the types and 
sizes of materials that the worm uses to build them 
(bell & coen, 1982; bell, 1985).

Diopatra cuprea also fed on the fauna 
associated with its tubes; these polychaetes may 
control the density and distribution of this associated 
fauna (Mangum et al., 1968). the orientation of 
the tube depends on the population density of the 
worms, so that a single individual may orient itself 
to the water current to optimize foraging efficiency. 
in a group of worms, this kind of orientation is not 
possible because of interactions among individuals, 
and in this case, the worm will orient itself in the 
most efficient way possible (brenchley & tidball, 
1980). Diopatra aciculata was observed cleaning 
the inner wall of its tube, holding a sand grain 
between its palp and buccal labia. the purpose of 
this behavior is presumably to remove extraneous 
particles adhering to the wall (Mangum et al., 
1968). Diopatra aciculata is an omnivorous and 

opportunistic polychaete, adapting its diet to the 
food available.

Eurythoe complanata, Marphysa formosa 
and Diopatra aciculata behave as carnivorous, 
herbivorous and omnivorous species respectively. 
in the region studied, there is no known physical 
factor associated with the diet and habits of these 
worms. it is important to recognize that in natural 
conditions these animals may have different feeding 
behaviors. also, the availability of food in natural 
conditions will determine the feeding patterns of 
these animals.
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