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Abstract

The effect of electroshocking and walking on the substrate on macroinvertebrate drift was evaluated in three
streams located in southwestern Oregon, USA. A randomized block experimental design was used to deter-
mine treatment (electroshocking and walking, electroshocking-only, walking-only) and drift distance effects
on the number, biomass, and length of macroinvertebrates drifting up to 30 m downstream. In all streams,
electroshocking caused significantly (p < 0.05) greater number of macroinvertebrates to drift compared to
merely walking on the substrate. The differences among treatments decreased the farther downstream the
macroinvertebrates drifted. No significant difference (p > 0.05) was observed in mean biomass between
electroshocking and walking on the substrate among the drift distances. The longest macroinvertebrates were
collected from the electroshocking treatment at the shortest drift distance (2.5 m) in all of the streams. The
length of macroinvertebrates collected between electroshocking and walking on the substrate were similar at



depressed immediately after electroshocking. Bis-
son’s (1976) study did not examine the effects of
substrate disturbance on invertebrate drift.

The studies by Elliott & Bagenal (1972) and
Bisson (1976) showed conclusively that electro-
shocking activities have an impact on aquatic
macroinvertebrates. However, it is not clear how
much of the effect of electroshocking activity is a
result of the electrical shock itself and how much a
result of the human disturbance (walking in
the streams) that commonly accompanies electro-
shocking. More information is also needed on the
distance that macroinvertebrates drift after elec-
troshocking. Our objectives were to: (1) differenti-
ate the effects of electroshocking and substrate
disturbance (walking) on macroinvertebrate drift
and (2) determine how far macroinvertebrates drift
downstream.

Study sites



walking-only treatments were applied because the
streams were too wide to apply the electro-
shocking-only treatment while standing on the
streambank.

Four transects perpendicular to the stream
channel at 2.5, 5, 10 and 20 m upstream of the
drift nets were used for the treatments on Sun
Creek and Lonewoman Creek ( Fig. 1). Transect
distances upstream of the drift nets in Jackson
Creek were 2.5, 10, 20 and 30 m. These transect



identified the entire drift net sample was weighed
(wet weight) to the nearest 0.001 g.

The total number of macroinvertebrates col-
lected for each treatment and transect in each
stream was analyzed using a v2 test of indepen-
dence. To determine if a difference existed among
transects for each treatment, the total number of
macroinvertebrates observed at each transect was
compared to the expected number at each transect
(25% of the total at each of the four transects). A
v2 test of independence was also used to determine
if differences existed in the length of macroinver-
tebrates collected among transects. Differences in
mean weight of macroinvertebrates among tran-
sects and treatments were tested for significance
using an analysis of variance (ANOVA) for a
randomized block design (Zar, 1984). Total weight
for each transect and treatment was not used be-



electroshocking and walking and electroshocking-
only treatments resulted in significantly more
macroinvertebrate drift than the walking-only
treatment (p > 0.05); the electroshocking and
walking and electroshocking-only treatments were
not significantly different, however (p < 0.05).
Significantly more macroinvertebrates were col-
lected from the 2.5 and 5 m transects than the 10
and 20 m transects. The total number of macro-
invertebrates collected in the pre- and post-treat-
ment controls were 38 and 92, respectively.

Nemourids (Plecoptera) and chironomids
(Diptera) generally constituted the highest pro-
portions of macroinvertebrates collected at all four
transect distances (Table 2). Baetidae, Heptage-
niidae and Nemouridae constituted 46–66% of the
total number collected at 2.5 and 5 m. At 20 m,
Chironomidae constituted the highest proportion
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were mites (acaria) and psephenids (Coleoptera)
larvae (classified as ‘other’ in Table 4).

The mean weight of macroinvertebrates
among treatments and transects was not signifi-
cantly different for Jackson Creek (p > 0.05;
Fig. 4). For the walking-only treatment, the
weights at each transect were similar. For the



provided estimates of invertebrate population size
and diversity comparable to more traditional
sampling techniques such as Surber sampling and
Hess sampling.

In our study, differences in drift among the
treatments were small at 20 m in all of the streams.
In Lonewoman Creek, the number and weight of
macroinvertebrates declined more than threefold
from 2.5 to 5 m. This appreciable decline may
have been due to the relatively large substrate size
and aquatic vegetation which enhanced reattach-
ment. In Jackson Creek, absence of a decline in
numbers from 2.5 to 10 m was probably a result of
the relatively high current velocity and discharge
of this stream compared to the other streams

which carried macroinvertebrates further down-
stream (Table 1).

The effects of electroshocking on macroinver-
tebrate drift apparently varied depending upon



the farthest treatment transects. Elliott (1971) and
Elliott & Bagenal (1972) also reported the dif-
ferential ability of macroinvertebrate taxa to re-
turn back to the stream bottom. Elliott (1971)
stated that the chironomids were small, poor
swimmers and incapable of rapid reattachment
when they came into contact with a stone or
plant, whereas larger, swimming insects did not
drift as far because of rapid reattachment back to
the substrate.

Several factors may explain why the body
lengths of macroinvertebrates collected among
transect distances differed significantly only for
Sun Creek. The section of Sun Creek sampled was
a high elevation, cold, headwater habitat where the
macroinvertebrate community was later develop-
ing than the other two streams. Many of the taxa
had not hatched from the stream as evidenced by
the large, well-developed wing pads on the
nymphs. In Lonewoman Creek and Jackson
Creek, water temperature was warmer (Table 1)

and the majority of insects had already hatched as
evidenced by small nymphs with undeveloped wing
pads and abundant exuviae collected in all of the
samples. The remaining macroinvertebrate com-
munity in both of these streams were in an earlier
instar stage than macroinvertebrates in Sun Creek
(Merritt & Cummins, 1984). As there was little
difference among treatments and transects, espe-
cially for the walking-only treatment, perhaps the
smaller insects were not capable of returning to the
stream bottom over any of the transect distances
used in this study, resulting in approximately the
same number caught from all transects.

In streams where electroshocking is used for
fish sampling (Crozier & Kennedy, 1995) on a
broad scale (i.e. electroshocking stream reaches) or
used to estimate invertebrate density and diversity
(Taylor et al., 2001), these findings suggest that
disturbance to the macroinvertebrate community
is minimal and short-lived with no treatment dif-
ferences detected 20 m downstream, especially if
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conducted later in the season when most of the
macroinvertebrates have hatched. However, the
mortality rates of invertebrates exposed to elec-
troshocking remains to be evaluated.
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