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ABSTRACT

We describe aquatic macroinvertebrates in 10 beaver ponds less than 10 years old on a small
prairie stream in southwestern Wyoming. A greater diversity of taxa were obtained from sweep
net samples through the water column than from Ekman dredge samples of the bottom substrate.
Densities of benthic macroinvertebrates did not differ significantly among the 10 ponds, but the
mean density was relatively low compared to values reported for beaver ponds studied in woodland
and montane systems. Aquatic macroinvertebrate densities may be low in beaver ponds on
prairie streams due to the relatively small amounts of leaf litter that accumulate in ponds and

the frequent destruction of ponds by floods.
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Ponds constructed by beaver (Castor
canadensis) on streams are important
components of both woodland and
prairie ecosystems, but there is limited
information on the aquatic
macroinvertebrates that inhabit beaver
ponds. Previous studies on
macroinvertebrates in beaver ponds
have focused on woodland (Keiper
1966, Naiman et al. 1986, McDowell and
Naiman 1986) or montane (Gard 1961,
Hodkinson 1975a and 1975b, Smith et al.
1991) stream systems. We know of no
studies of aquatic macroinvertebrates in
beaver ponds on small prairie streams
on the Great Plains.

Much of the previous research on
aquatic macroinvertebrates in stream
systems with beaver ponds has focused
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on comparisons of the structure and
function of macroinvertebrate
assemblages in beaver ponds and
unimpounded stream reaches
(McDowell and Naiman 1986, Naiman
et al. 1986, Smith et al. 1991) or the effect
of ecological succession of beaver ponds
on macroinvertebrates assemblages in
the ponds (Keiper 1966, Hodkinson
1975a and 1975b). No studies are
known to us that evaluate variation in
benthic macroinvertebrate densities
among beaver ponds of similar age
within a complex of ponds. A complex
of beaver ponds is usually composed of
a primary pond built to impound water
around a lodge and to cover the winter
food cache, as well as several secondary
ponds built to improve transportation of
food and extend the swimming range of
beaver (Grasse and Putnam 1955).

The purpose of this study was to
describe aquatic macroinvertebrates in a
complex of young beaver ponds (< 10
years old) on a small prairie stream on
the Great Plains in southwestern
Wyoming. We evaluated differences in
aquatic macroinvertebrate densities in
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benthic samples among the 10 ponds
and described the relative abundance of
aquatic macroinvertebrates in sweep net
samples through the water column and
in benthic samples.

STUDY AREA

The study was conducted on Crow
Creek, Laramie County, Wyoming,
where it flows onto F. E. Warren Air
Force Base near the City of Cheyenne. A
complex of 10 ponds with an active
colony of beaver was present at this
location. The ponds had no stream
segments with water flowing in the
original stream channel between them
and they were long and narrow (< 10 m
wetted width) with water extending
across the high-water stream channel.
Surface area of the ponds ranged from
40 to 1,190 m? with maximum water
depths of 0.6-1.2 m during late summer.
The ponds were constructed in the mid-
1980s following a severe flood and were
8-10 years old when sampled. Bottom
substrates were primarily sand with
some areas of silt and fine gravel. The
ponds were colonized by aquatic
macrophytes, primarily Chara, Carex,
Potomogeton, and Scirpus. Minnows
(Cyprinidae) and suckers
(Catostomidae) were present in the
stream and ponds. The riparian zone
was dominated by willows (Salix),
which were the dominant material used
in construction of the dams.

Discharge in the stream channel
immediately downstream from the
complex of ponds was 0.0083 m*/
second on August 10, 1993. Discharge
during spring and summer occasionally
exceeds 1.0 m*/s when melting snow or
thunderstorms enhance flow. The
beaver ponds were at about 1,880 m
above mean sea level.

METHODS

Sampling was conducted on August
10, 1993. Four samples of benthic
macroinvertebrates were taken from
each pond with an Ekman dredge (23 x
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23 cm), one on each side of the pond in
water less than 0.5 m deep and one at
each end in the deepest locations. Two
samples were taken with a 0.2-m-
diameter sweep net (363 um openings)
passed along the bottom of each pond in
water less than 0.5 m deep and through
any aquatic vegetation that may have
been present. Samples were preserved
in formalin and returned to the
laboratory where macroinvertebrates
were removed from debris with the aid
of a dissecting microscope. Mollusks
and insects of the orders
Ephemeroptera, Plecoptera, Trichoptera,
and Odonata were identified to species
when possible, while other
macroinvertebrates were identified to
family or genus.

Mean densities of the 13 most
abundant taxa of benthic
macroinvertebrates were assessed
among the 10 study ponds for samples
taken with the Ekman dredge. We
recognized that a multivariate analysis
of variance (MANOVA) could be used
to assess differences in mean densities
among ponds, but interpretation of
significant differences with a large
number of variables (taxa) is difficult
and we were not interested in relations
among different taxa (Bray and Maxwell
1985). A one-way analysis of variance
was used to assess differences in mean
densities of each abundant taxon among
the 10 ponds. The Bonferroni pairwise
comparison of means was used to make
comparisons among ponds if
significance was determined with
ANOVA. Statistical analyses were
conducted using STATISTIX 4.1
(Analytical Software 1994). Significance
was determined at P < 0.05 for all tests.

REesuLts

The most abundant
macroinvertebrate taxa in bottom
substrate sampled with the Ekman
dredge were Oligochaeta,
Chironomidae, Pisidium compressum and
Pulmonata (Table 1). The most




Table 1. Proportions (percent) of aquatic macroinvertebrate taxa in samples from beaver
ponds on a Great Plains stream during August 1993 using two different sampling methods.

Ekman Sweep

Taxa dredge net
Ephemeroptera

Tncorythodes minutus 14

Baetis tncaudatus 02
Trichoptera

Hydroptila sp. 03
Odonala

Aeshna palmata 0.1

Amphiagrion sp. 02

Argia sp. 0.1

Coengnon sp. 318
Diptera

Chironomidae 315 131

Ceratopogonidae 0.1

Chrysops sp. 0.6 05
Coleaptera

Dubiraphia sp 20 2.1
Hemiptera

Cortsella sp. 13
Collembola

Isotomidae 02
Amphipoda

Hyallela azteca 23 217
Decapoda

Orconectes neglectus 04
Hirudinea 03 0.1
Oligochaeta

Naididae

410 35

Turbullaria

Tncladida 0.1
Pulmonata

Physa gynna 09 71

Gyraulus parvus 0.1 25

Helisoma anceps 519 10.0

Femssia nvulars 21 0.3
Bivalvia

Prsidium compressum 136 272

Anodontoides ferrusacianus 03
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Table 2. Densities (number/square meter) of benthic macroinvertebrates in samples taken
with an Ekman dredge from beaver ponds on a Great Plains stream during August 1993.

Taxa Mean Standard error
Chironomidae 391.1° 57.9
Chrysops 73 4.1
Dubiraphia 248 6.1
Hyallela azteca 285 219
Hirudinea 42 27
Nadidae 508.0 166.2
Tricladida 12 12
Physa gyrina 114 50
Gyraulus parvus 1.2 08
Helisoma anceps 63.8 17.0
Fermissia nivulari 253 103
Pisidium compressum 167.8 40.7
Anodontoides ferrusacianus 36 20
TOTAL 1,238.2 2210

* significant difference (P < 0.05) in mean densities among the 10 study ponds

numerous organisms in sweep net
samples were Pisidium compressum,
Hyallela azteca, Pulmonata, and
Chironomidae. Sweep net samples had
a greater diversity of organisms than
did Ekman dredge samples (Table 1).
Most insect taxa were found exclusively
in sweep net samples, with the
exception of Chironomidae, Tabanidae,
and Dubiraphia.

The mean density of all
macroinvertebrate taxa among the 10
ponds in samples taken with the Ekman
dredge was 1,238/m”. Densities of
individual taxa did not differ
significantly among the 10 beaver ponds
(Table 2), with the exception of
Chironomidae (P < 0.0001). The fourth
pond in progression downstream had a
significantly higher density (mean =
1,205/ m?) of Chironomidae than the
other nine ponds (mean = 344/m?).

DiscussioN

The greater diversity of aquatic
macroinvertebrates found in samples
taken with the sweep net was likely a
result of the sweep net sampling a more
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diverse array of microhabitats (water
column, aquatic vegetation and surface
of bottom substrate) than the Ekman
dredge. Numerous studies have shown
a greater diversity of aquatic
macroinvertebrates among aquatic
macrophytes than in bottom substrates
of lakes and streams (Gilinsky 1984,
Gregg and Rose 1985, Schramm and
Jirka 1989, Wollheim 1994).
Longitudinal trends in abundance
and diversity of aquatic
macroinvertebrates were not observed
among the 10 ponds in the complex that
we studied. We noted that sand
dominated the substrate in samples
from all 10 ponds with no observable
change with downstream progression.
Previous studies have demonstrated
substantial variation in both abundance
and diversity of benthic
macroinvertebrates associated with
different sizes of particles composing
bottom substrate (Cummins and Lauff
1969, Ward 1975, Hubert et al. 1984).
The relatively homogeneous bottom
substrates among the ponds probably
contributed to the lack of significant




variation in benthic macroinvertebrate
densities among ponds.

The mean density of benthic
macroinvertebrates in these Great Plains
beaver ponds (mean = 1,238/m?) was far
less than has been observed in beaver
ponds on small woodland streams in
Quebec (24,000-72,700/ m?, McDowell
and Naiman 1986) or on a montane
stream in California (21,300/m?, Gard
1961). Crow Creek was bordered by
prairie with occasional patches of
willow. It is likely that there is
substantially less leaf litter in this prairie
system and, consequently, lower food
resources for aquatic macroinvertebrates
than in woodland or montane streams
(Minshall 1988, Naiman et al. 1988).

The macroinvertebrates in these
prairie beaver ponds were composed of
an array of functional feeding groups
(Cummins 1973, Cummins and Klug
1979) dominated by collectors, scrapers,
and predators with few shredders.
Shredders use decomposing vascular
plant material or coarse particulate
organic matter primarily, and such
material may be sparse in the prairie
system. McDowell and Naiman (1986)
also noted a lack of shredders in the
beaver ponds they studied.

The dynamics of beaver ponds on
prairie streams are likely to differ from
woodland and montane systems. The
ponds that we studied were relatively
young (8-10 years), small (< 1.1 ha
surface area), narrow (< 10 m wetted
width), and on a creek that experiences
large variation in discharge (frequently
> 100 fold). Such beaver ponds are
common among prairie streams of the
Great Plains. It is likely that the aging of
beaver ponds on Great Plains streams
leads to accumulation of silt and fine
particulate matter with faunal
succession (Kieper 1966, Hodkinson
1975a and 1975b). However, long-term
succession may be truncated by more
frequent pond destruction than in
woodland or montane systems due to
the small-diameter building materials,

willow branches, used in dam
construction and wide fluctuations in
discharge, especially associated with
summer thunderstorms.
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