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SEDIMENT TRANSPORT BY 
THE TEREBELliD POLYCHAETE, 
Amphitrite ornata (Leidy), UNDER 
LABORATORY CONDITIONS 

Polychaete worms compose a 
significant proportion of many benthic 
estuarine invertebrate communities. 
They are a potential food source for 
demersal fish, decapod crustaceans, and 
shore birds, and they are important in the 
flow of energy and movement of 
materials within the community (Dales, 
1955; Fager, 1964; Featherstone & Risk, 
1977; Aller & Yingst, 1978). Worms, by 
their physical and biological activities, 
have the potential of aerating sediment, 
dispersing trace metals within sediment 
(Cross, Duke, & Willis, 1970), and chan
neling organic material to the surface 
where it becomes available to other 
organisms. They also have the ability to 
reduce the size of organic particles and 
thus increase their surface area for at
tachment of bacteria, protozoa, and 
fungi. Transporting and transferring sedi
ment may be important in the recycling 
of nutrients in intertidal habitats. The 
organic fraction deposited on the sur
face of sediment may even be 
resuspended in the water column and 
thus become a significant food source 
for suspension feeding animals. 

Tentacular deposit feeding is the 
common mode of .nutrition in terebellid 
and ampharetid polychaetes. In the 
terebellids, sediment particles are 
transported either by retracting the en
tire tentacle once the underside is 
coated, or by a continued transport of 
particles to the mouth down a ciliated 
groove on the adoral side of the tentacles 
(Barnes, 1968; Aller & Yingst, 1978). 
Terebellids are one of the most common 
shallow water polychaetes (Fauchald, 
1977), but the ecological processes in
fluenced by their tentacular activity are 
difficult to investigate under field condi-

tions and few quantitative data are 
available. We designed an experiment to 
assess sediment transport by Amphitrite 
ornata under laboratory conditions and 
compared our results with those of 
previously published field studies. 
Amphitrite ornata is the only represen
tative of the genus Amphitrite reported 
for the Beaufort, N.C. area (Hartman, 
1945; Day, 1973; Wilson 1979). Our iden
tification of this species was verified us
ing Day (1973) checklists and Fauchald 
(1977) and Wilson (1979) keys. 

MATERIALS AND METHODS 

We designed an inexpensive piece 
of laboratory equipment to evaluate sedi
ment translocation by tentacular-feeding 
polychaetes (Fig. 1). The apparatus con
sists of a cylindrical grooved wood base, 
30 em diameter, and a large outer ring of 
plastic screen (4 mm openings) enclos
ed by a 68.4 JAm plankton netting which 
fits into the groove. The netting prevents 
sediment from escaping while allowing 
water to circulate within and through the 
chambers. An inner enclosure, con
sisting of a 12 em diameter petri dish sur
rounded by 4 mm mesh plastic netting 
confines the experimental worms, but 
allows them to extend their tentacles 
through the screen. Sediment is placed 
outside the inner plastic mesh to a depth 
equal that of the petri dish (1 em) and ex
tends outward 9 em from the initially 
empty petri dish. 

Amphitrite ornata, collected in the 
vicinity of an active oyster reef near 
Beaufort, N.C., were placed in holding 
chambers containing beach sand and ac
climated at ambient temperature and 
salinity for 1 week. One worm was then 
placed in each of 12 experimental 
chambers on a laboratory seawater 
table. Each chamber was supplied with 
flowing, aerated, cotton-filtered seawater 
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Figure 1. Experimental chamber used for transport studies of the polychaete worm Amphitrite ornata. 
A. Plastic screen (4mm openings) enclosed by a 68.4 Jlm plankton netting which fits into a groove in 
the wooden base. This prevents sediments from escaping while allowing water to circulate within and 
through the chambers. B. Areas where sand, 1 em deep, is placed for manipulation by the experimental 
animals. C. Inner enclosure consisting of a petri dish surrounded by plastic netting, confining the worms 
but allowing them to extend their tentacles to retrieve sediment. 

having a salinity of 29.3-31.1 °/00 and a 
temperature of 17.0-20.0°C. Sediment 
collected from the field was muffled at 
500°C to remove organic matter, sieved 
through a 297 1-1m standard screen, and 
collected on a 177 1-1m screen. Slightly 
more than 75% of the weight of sediment 
collected on the 177!-lm screen fell within 
the particle size range of 177-250 1-1m, 
while in excess of 85% of the weight of 
sediment collected on the 297 1-1m screen 

exceeded a particle diameter of 297 1-1m. 
Enclosures 1-4 were provided with par
ticles collected on the 177 11m screen and 
enclosures 5-8 with an equal mixture by 
weight of sediment collected on the 177 
1-1m and sediment collected on the 297 1-1m 
screen. Containers 9-11 were provided 
only with sediments collected on the 297 
1-1m sieve. Sediments in the area from 
which the animals were initially collected 
are primarily silty sand with a maximum 
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Figure 2. Average wet weight of sediment moved 
per day per individual Amphitrite ornata over the 
course of the experiment. The circled numbers refer 
to experimental animals (see Table 1). 

diameter of :::::: 250 J.lm. 
Sediment obtained by the worm's 

tentacular responses outside the con
finement area was deposited in the inner 
petri dish. The material was removed 
daily to obtain wet and dry weights. Dur
ing the first 8 days, worms 3, 6, 10, and 
12 died. Data from these worms were not 
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Figure 3. Least squares regression relating sedi
ment translocation to wet weight of Amphitrite 
ornata. 

utilized in the analyses. The remaining 
polychaetes upon which our data and 
analyses are based, remained active and 
appeared healthy for the entire period. 
Worms surviving the experimental period 
of 38 days were wet-weighed 
periodically. 

RESULTS AND DISCUSSION 

Movement of sediment varied daily, 
but the total amount of sediment moved 
was a function of the size of the worm. 
Sediment movement generally was low 
during the first week, increased to a max
imum during the next three weeks, and 

Table 1. Wet weight of sediment tranlocated by Amphitrite ornata in the laboratory. Data are presented 
on the weigh_!s of worms and sediment particle sizes. Data are based on a 38-day experimental period. 
Statistics ( X:!: 1 SE) also are provided. 

Amphitrite Sediment Sediment Translocation 

Number Wet Weight Particle 
Size Total Per 

Individual Per Wet Weight Per Average Worm 
(g) ~m) (g) (g/day) (g/d.g') (g/day) 

1 2.38 177 142.99 3.76 1.58 3.97 
2 2.32 177 146.96 3.87 1.67 4.16 
4 1.85 177 110.25 2.90 1.57 3.91 
5 1.61 177 + 297 92.50 2.43 1.51 3.76 
7 2.02 177 + 297 108.16 2.85 1.41 3.51 
8 5.31 177 + 297 298.20 7.85 1.48 3.68 

X= 3.94± 0.81 1.53±0.04 3.82±0.09 
9 2.13 297 35.80 0.94 0.44 1.10 

11 2.23 297 194.13 5.11 2.29 5.70 
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decreased in the latter part of the ex
perimental period (Fig. 2). The greatest 
total amount of sediment (298.2 g wet 
weight) was moved by the largest worm 
(5.31 g wet weight) and the least amount 
(92.5 g, was moved by the smallest worm 
(1.61 g) (Table 1 ). Except for worms ex
posed to only the large-sized particles 
(i.e. No.9 and 11), there was a significant 
linear relation between the average 
amount of sediment moved per day and 
the weight of the worms (r2 = 0.99) (Fig. 
3). Using only those six A. ornata 
presented the mixture of the 177 1-1m col
lected sediments, there was a fairly 
uniform average sediment translocation 
on a tissue wet weight basis (mean ± 1 
SE = 1.53 ± 0.04 g sediment/d·g tissue, 
N = 6) (Table 1). Sediment translocation 
by those A. ornata provided only sedi
ment.L. 297 1-1m (sediment sizes not nor
mally encountered by the worm in the 
Beaufort area) varied over five-fold 
(Table 1). 

Our data for the six A. ornata 
presented sediments in size ranges 
normally encountered are consistent 
among themselves and similar to the few 
available published accounts. Even 
though our data were obtained from 
worms under laboratory conditions, they 
agree with data of Rhoads (1967) and 
Aller & Yingst (1978) for sediment rework
ing by A. ornata. Aller & Yingst (1978) 
reported that the rate of sediment move
ment by a single worm in an undisturb
ed box core collected from the field but 
held in the laboratory for 1 week at 20°C 
was 4.5 g/d; the daily rate was variable, 
averaging 2.6 g/d during the first 2 days 
and 5.2 g/d over the following 5 days. 
Rhoads (1967) also reported a highly 
variable rate in a field reworking study 
(0.36 to 9.6 g/d), with a mean ± 1 SE of 
4.6 ± 1.1 g/d at 17°C. The overall mean 
we calculated for sediment movement 
per individual (regardless of size) for 

those six organisms presented the mix
ture or the 177 1-1m sieved sediment was 
similar to these averages; an individual 
A. ornata moved an average 3.94 g sedi
ment/d (Table 1). We also observed lower 
daily rates initially (Fig. 2) and the 
variability was similar to that reported by 
Rhoads (1967). 

Although neither Rhoads (1967) nor 
Aller & Yingst (1978) presented informa
tion on the size of A. ornata in their 
studies, the similarity of results on an in
dividual basis derived from both 
laboratory and field studies suggests 
that our data are reasonable and can be 
extrapolated with caution to field situa
tions. This similarity also indicates that 
aeration of the medium in which the 
worms were held in our experiments pro
bably had no adverse impact on the 
animals that survived. The success of the 
apparatus that we developed also sug
gests that it can be employed to estimate 
the reworking process of terebellids in 
the field. For example, an oyster reef 
sampled near our laboratory had a mean 
density of 17 A. ornatalm2 • If we assume 
they average about the same size as the 
worms in our experiment (::::: 2.5 g wet 
weight), each has the potential of rework
ing about 3.7 g of sediment each day 
(Table 1) or about 63 g/m2 • day. This 
reworking of the sediment alters the 
roughness characteristics of the bottom 
and provides material which has the 
potential of being resuspended by water 
currents, thus making this sediment and 
its organic matter available to the 
oysters and other organisms in the com
munity in which these worms live. 
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