The impact of two Chaoborus species on a zooplankton community
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The responses of a zooplankton community to Chaoborus predation were studied in large in situ mesocosms in Peter Lake.
Chaoborusflavicans, the native chaoborid, significantly reduced the density of the dominant grazer, Daphniapulex, in relation
to controls that lacked Chaoborus. Chaoborus americanus, a species found only in fishless bogs, reduced Da. pulex densities far
more than the chaoborid found in Peter Lake, C. flavicans. Chaoborus americanus also significantly reduced the dominant
copepod, Diaptomus oregonensis, in relation to both the control and the C.flavicans treatment. Chlorophyll a concentration did
not differ among treatments, indicating that herbivore responses could not be explained by changes in food levels. Our results
show that Chaoborus predation can greatly affect a zooplankton community, especially daphnids.
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Les rCactions de la communautC zooplanctonique a la prCsence de prkdateurs chaoboridks ont CtC CtudiCes in situ dans de
grands mCsocosmes, dans le lac Peter. Chaoborusflavicans, un chaoboridk indighe, diminue significativement la densit6 du
brouteur dominant, Daphnia pulex, si l'on en juge par les populations tCmoins qui ne sont pas en prksence de Chaoborus.
Chaoborus americanus, une espkce trouvCe seulement dans les tourbikres sans poissons, dCcime encore plus les populations de
Da. pulex que le chaoboridk du lac Peter, C. flavicans. Les populations du copCpode dominant, Diaptomus oregonensis, sont
aussi rCduites significativementpar C. americanus, par comparaison avec des populations tCmoins et avec des populations mises
en prCsence de C.flavicans. La concentrationde chlorophylle a est restCe la mCme pour toutes les expkriences, ce qui indique que
les rCactions des herbivores ne peuvent s'expliquer par des changements dans la quantitC de nourriture disponible. Nos rCsultats
dkmontrent que la prCdation opCrCe par Chaoborus peut affecter considCrablement la communaut6 du zooplancton, en particulier
les daphnies.
[Traduit par la revue]

Introduction

Methods

Invertebrate predation is an important control mechanism in
zooplankton communities when fish predation is low or absent.
Large zooplankton dominate fishless assemblages where invertebrate predation structures the zooplankton community.
Brooks and Dodson (1965) argued that large zooplankton are
competitively superior to smaller zooplankton and thereby
exclude them. Later, however, Dodson (1974) showed experimentally that invertebrate predators prey selectively upon small
zooplankton and exclude the small species. Therefore, large
size can be a refuge from predation by invertebrates.
~nvertebrat'epredation is, however, potentially capable of
affecting large zooplankton as well as small zooplankton. Many
daphnids show periods of high growth through the size classes
vulnerable to Chaoborus predation, suggesting that life histories have been shaped by invertebrate predation (Lynch 1980).
Nevertheless, Chaoborus spp. are capable of suppressing
Daphnia by predation (Neil1 and Peacock 1980).
In an earlier study in Peter Lake, MI, bioenergetics data suggested that Chaoborus flavicans predation could significantly
affect Daphnia populations (Elser et al. 1987). Here we test
that suggestion by direct experimentation. W e also compared
the effects of a much larger chaoborid, Chaoborus americanus,
on the zooplankton community. Chaoborus americanus is only
foundin fishless lakes (von Ende 1979), but it can coexist with
Daphnia (von Ende 1982; Vanni 1988).

Peter Lake is a small (2.4 ha), deep (19.3 m), transparent (Elser et al.
1986), largemouth bass dominated (Carpenter et al. 1987) kettle lake
located in Gogebic County on the Upper Peninsula of Michigan. In late
June, 1987, nine large tubular bags were filled with lake water and
suspended on large wooden frames. The bags measured 1 m across and
10 m deep, penetrating the metalimnion and entering the hypolimnion.
The tops of the enclosures were open to the air to allow easy gas
exchange with the atmosphere and netting was attached to the frame
and stretched over the bag opening to prevent fish from jumping into
them.
The experimental enclosures were all stocked with ambient levels of
phytoplankton and nonchaoborid zooplankton (rotifers and crustaceans). Collapsed bags were filled with lake water pumped from a
depth of 1 m and passed through a 1 5 3 - ~ mmesh screen that removed
all crustaceans and many rotifers. Because the pump killed some
zooplankton, we reintroduced zooplankton to the filled bags at the
same levels found in the lake. Zooplankton were collected by day (to
minimize Chuoborus densities in the water), using vertical net
)
Chaoborus were removed individually using wide(153 ~ m hauls.
mouth pipets, and the nonchaoborid zooplankton were added to the
bags.
Three of the bags were stocked with the Peter Lake Chaoborus
population at levels found in the lake. The population consists mainly
of C. flavicans, although Chaoborus trivittatus is present in small
numbers. Three more of the bags were stocked with C. americanus,
which were collected from nearby fishless Tender Bog (von Ende
1982). The density of C. americanus used in the experiment was the
density of C. americanus found in Tender Bog. We assume that the
density of C. americanus in Tender Bog is representativeof the typical
densities attained by this species in lakes of the region. Both chaoborids
were collected by vertical net hauls. Chaoborids were sorted individually using wide-mouth pipets, counted, and added to the bags. The
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