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ABSTRACT Laboratory experiments using small artiÞcial streams were performed on 3rd-5th
instars of thenet-spinningcaddisßiesHydropsyche sparna(Ross),H.betteniRoss,H.morosa(Hagen),
and H. slossonae (Banks) to examine the effects of suspended particle transport on their behavior,
drift, and mortality. Larvae were exposed to suspended particles 0.4Ð500 !m in diameter at sus-
pended concentrations between 667 and 6000 mg/liter for 24 h. Water velocity was held constant
at 23 cm/s in all experiments to eliminate the confounding effects of ßow on net-tending. Drift and
mortality rateswerealsomeasuredbutdidnotoccur in theexperimental or controlpopulations.Four
net-tending behaviors occurred that varied in thedegree ofÞlter netmodiÞcation.Onebehaviorwas
to clean the net of particles and leave it intact. Three other behaviors, involving modiÞcation of the
Þlter net strands, were detachment of one side, cutting a hole in the middle of the Þltering surface,
and total removal of the net. For particles !64 !m in diameter, the frequency of net modiÞcation
increased with increased particle size and load. IntraspeciÞc differences in net-tending behaviors
occurred in only 1 instance, and there were no interspeciÞc differences. We speculate thatH. sparna
individuals modify their nets to change the local hydrology and therefore prevent excessive Þne
particle transport into their retreats. Observed net-tending behaviors might represent adaptations
to frequent exposures to suspended sediment transport. Fine suspended particle transport of the
duration and magnitude studied represents a sublethal disturbance to hydropsychids.
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FINE SEDIMENT TRANSPORT (suspended and bedload) is
thepredominant causeof streamdegradation inNorth
America (Waters 1995). Suspended sediment trans-
port is the 7th rankedpollutant to streams(EPA1990).
Other pollutants, such as pesticides, nutrients, and
metals may be adsorbed to suspended sediment,
thereby increasingpotential detrimental effects.New-
combe and MacDonald (1991), in an examination of
13 Þeld studies, categorized all suspended sediment
effects as lethal to stream insects, resulting in reduc-
tions in densities (#/m2) from 40 to 94%. However,
drawing general conclusions from Þeld studies is dif-
Þcult because of the confounding effects of particle
size, type, load, and water velocity and because many
studies do not separate the effects of the particles in
suspension fromthosedeposited(Ward1992).Waters
(1995) reviewed sediment effects on stream insects
and Þsheries and concluded that the short-term direct
effects of suspended sediment have no signiÞcant in-
ßuence on the stream benthos.

Filter-feeding taxa in streams are particularly sus-
ceptible to suspended sediment exposure (Hynes
1973). Three aquatic orders comprise the majority of
the Þlter-feeding larval insects in streams: Ephemer-
optera,Diptera, andTrichoptera(WallaceandMerritt
1980).Within theTrichoptera, 3Þlter-feeding families
use silken nets: Philopotamidae, Polycentropodidae,

and Hydropsychidae. The hydropsychids are numer-
ically the most predominant stream insect (Roback
1962). Net-mesh size is an attribute that characterizes
hydropsychid nets and is highly correlated to the ob-
served distributions of the organisms (Sattler 1963,
Kaiser 1965, Williams and Hynes 1973, Malas and Wal-
lace 1977, Alstad 1980, Georgian and Wallace 1981).

Impacts of suspended sediment on net spinners in-
clude net clogging, ripping, or burying by sediment
and can result in decreased food acquisition (Strand
and Merritt 1997), interference with respiration
(Lemley 1982), increased energy expenditure be-
cause of net cleaning, increased time spent on net
cleaning (Tachet et al. 1986), or decreased Þtness in
the affected organisms (Wallace and Malas 1976).
Tachet et al. (1986) proposed that suspended sedi-
ment transport results in the exclusion of certain spe-
cies from a habitat because of increased energetic
requirements for net cleaning.

StrandandMerritt (1997)evaluated thegrowthand
survival of Hydropsyche sparna (Ross) and H. betteni
Ross larvae in the laboratory after brief exposure to
moderately increased sediment levels. Short-term
growth did not change signiÞcantly for either species,
but slight gains by H. sparna and slight losses by H.
betteni produced signiÞcant differences between spe-
cies. Larval survival decreased for each species be-
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